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INTRODUCTION.

«-„.-~`~«^-,vvv.~^„^,.~v.»^„

(i.) THE work which is now presented to the astronomical public, completes a

review of the sidereal heavens, which I commenced about the year 1825, proposing

to myself, at that time, no further object than a re-examination of the nebulae

and clusters of stars discovered by my Father in his “Sweeps of the Heavens,”

and described by him in three catalogues presented to the Royal Society, and

published by that illustrious body in their Transactions for the years 1786, 1789,

and 1802. This reexamination occupied about eight years, and its results were

presented to the Royal Society in the year 1833, in the form of a catalogue,

arranged in order of Right Ascension, and published in their Transactions for

the same year. In this work are recorded observations of 2306 nebulae and clusters,

of which 1781 are identical with objects occurring, either in my Father’s catalogues,

in the small but interesting collection published by Messier in the lllêmoíres de

l’Aca.démie des Sciences for 1771, and the Connaissance des Tema for 1783, 1784;

and in M. Struve’s catalogue of double stars: the remaining 525 are new. Besides

these more especial objects of pursuit, however, a great number of double stars,

of all classes and orders, were noticed and described, and their places taken, to

the amount, altogether, of between three and four thousand, the observations

of which, being reduced and arranged in order of Right Ascension, have been,

from time to time, 'published by the Royal Astronomical Society of London, in

six catalogues, which will be found in the 2nd, 3rd, 4th, 6th, and 9th volumes

of their Transactions. .

(ii.) Having so far succeeded to my wish (the places of the objects thus

determined proving, on the whole, satisfactory), and having by this practice

8



vi INTRODUCTION.

acquired sufficient mastery of the instrument employed (a reflecting telescope of

181 inches clear aperture, and 20feet focus, on my Father’s construction), and

of the delicate process of polishing the specula; being, moreover, strongly invited

by the peculiar interest of the subject, and the wonderful nature of the objects

which presented themselves in the course of its prosecution, I resolved to attempt

the completion of a. survey of the whole surface of the heavens, and for this

purpose to transport into the other hemisphere the same instrument which had

been employed in this, so as to give a unity to the results of both portions of
the survey, and to render them comparable with each other. A

(iii.) Accordingly, having placed the instrument in question, as well as an

equatorially mounted achromatic telescope of five inches aperture, and seven feet

focal length, by Tulley, which had served me for tl1e measurement of double stars

in England, together with such other astronomical apparatus as I possessed, in a

fitting condition for the work, and taken every precaution, by secure packing, to

insure their safe arrival in an effective state, at their destination, they were con

veyed (principally by water carriage) to London, and there shipped on board

the lllount Stelvart Elphinstone, an East India Company’s ship, —— Richardson,

Esq. Commander, in which, having taken passage for myself and family for the

Cape of Good Hope, we joined company at Portsmouth, and sailing thence on the

13th November, 1838, arrived, by the blessing of Providence, safely in Table Bay,

on the 15th January, 1834, and landed the next morning, after a pleasant voyage,

diversified by few nautical incidents, and without seeing land in the interim. It

was most fortunate that, availing himself of a very brief opportunity afforded by a

favourable change of wind, our captain put to sea when he did, as we subsequently

heard that, immediately after our leaving Portsmouth, and getting out to sea, an

awful hurricane had occurred from the S. VV. (of which we experienced nothing),

followed by aseries of southwest gales, which prevented any vessel sailing for six

weeks. In effect, the first arrival from England, after our own, was that of

the Claudine, on the 4th of April, with letters dated January 1st. _

(iv.) Having disembarked the instruments without accident, and placed them,

temporarily, in one of the Government storellouses (being permitted to do so through

the obliging kindness of W. Petrie, Esq. Deputy Commissary General of the

Colony), my next care was to look out for a comfortable residence in a locality

suitable for their erection. This I was fortunate enough speedily to find at
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the mansion of a Dutch proprietor, W. A. Schonnberg, Esq., bearing the name

of Feldhuysen, or Feldhausen, about six miles from Cape Town, in the direction

of Wyiiberg, a spot charmingly situated on the last gentle slope at the base of

the Table Mountain, on its eastern side, well sheltered from dust, and, as far as

possible from wind, by an exuberant growth of oak and fir timber; far enough

removed from the mountain to be, for the most part, out of the reach of annoyance

from the clouds which form so copiously over and around its summit, yet not

so far as to lose the advantage of the reaction of its mural precipices against

the south-east winds which prevail with great violence during the finer and clearer

months, but which seldom blow home to the rock on this side, being', as it were,

gradually heaved up by a mass of comparatively quiescent air imprisoned at the

root of the precipice, and so gliding up an inclined plane to the summit on

the windward side, while they rush perpendicularly down on the leeward with

tremendous violence like a cataract, sweeping the face of' the cliffs towards Cape

Town, which they fill (as well as the valley in which it stands) with dust and uproar,

chiefly during the night. This residence needing some repairs, and being', in fact,

not then actually vacant, a temporary residence was secured, at a convenient dis

tance, in a tenement belonging to Borcherds, Esq., of Cape Town, called

Welterfrieden, whence I could superintend the erection of the instruments, which

was forthwith commenced, and pushed forward with such effect, that on the

22nd of February I was enabled to gratify my curiosity by a view of а Crucis,

the nebula about n Argûs, and some other remarkable objects, in the 20-feet

reflector; and, 011 the night of the 5th of March, to commence a regular course of

sweeping.

(v.) Shortly after, the erection of a building was commenced to receive the

equatorial instrument, which, so soon as the walls were settled, and the pier, which

was of brick, laid in Roman cement, consolidated, was placed on its supports, and

being surmounted by a revolving roof of a peculiar construction (See Art. 158),

contrived by myself', and constructed in England for the purpose, was brought into

approximate adjustment; and on the 2nd of May, a series of micrometrical measures

of southern double stars was commenced by the measurement of а Centauri, the

chief among them. I ought to observe that, on unpacking this and the other

instruments and apparatus, not a single article was found to have sustained injury.

(vi.) The Frontispiece to this volume exhibits the Reflector, and the building
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containing the Equatorial, in their enclosure, a kind of orchard, surrounded on

all sides by trees, but commanding a tolerably near approach to both the southern,

eastern, and northern horizon. To the west, the nearer vicinity of the trees,

though cutting ofi' much of the sky, yet afforded a valuable protection from

the fury of the northwest gales which prevail in the winter months. Nor was

it without some regret on this account, that the removal of a portion of this friendly

shelter was ‘resolved on to afford a view of the comets of Encke and Halley, when

so situated as to require it. The exact geographical site of Feldhausen was found

by trigonometrical measurement (See Appendix E), to be 2' 53'.55 south, and

О“ 4'.11 west of that of the Royal Observatory of the Cape, that is to say, in Lat.

33° 58‘ 56”.б5‚ Long. 22'“ 46"‘ 9'.11 from Greenwich. Its altitude above the site

of that building was ascertained by barometrical observation to be 112.23 feet,

or about 142 feet above the mean sealevel of Table Bay (See Appendix B).

(vii.) As I have mentioned the Royal Observatory of the Cape, I must take

this distinct and early opportunity to acknowledge my many and great obli

gations to my excellent friend, Thomas Maclear, Esq., its director, whose ardent

love for the science to which he has devoted himself, seconded by talent of no

common order, by resource which no difficulties exhaust, and by activity which

no exertion wearies, has secured, and continues to secure, for the noble esta

blishment under his direction, a reputation of the highest rank, and for himself,

the best titles to the gratitude of his country, and the approbation of the govern

ment he serves. To his kindness I am indebted for much and most valuable

aid in fixing, with all the precision which the fine instruments under his command

could afford, the Right Ascensions of a great many stars of which a knowledge was

indispensable in the reduction of my sweeps, and which I neither could obtain

with sufiicient exactness from the existing catalogues, nor had any means of

ascertaining for myself, unless by entering upon an express cou1'se of observation

for that very purpose, such as formed no part of my original design, and for which

a much superior transit to that I had brought out with me would have been

requisite. Previous to leaving England, I had procured a MS. list of the

stars of the Brisbane Catalogue, then preparing for publication, containing the

places of between seven and eight thousand southern stars, and on this

Catalogue, when it should appear, I had confidently reckoned for as many well

determined zero stars as I could possibly need, the system of observing I pro
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posed to follow being entirely differential. With the Polar distances of

that catalogue, I seldom had much occasion to find fault; but as respects the

Right Ascensions, I experienced less satisfaction in its use. On mentioning

this circumstance to Mr. Maclear, he, with ready alacrity, at once offered

to determine this important element, by direct observation, for as many zero

stars as I might require, thus rescuing me from a very serious difßculty. I need

hardly add that I gladly availed myself of, and drew largely on his kindness;

and the results of his observations in the cases of about 670 stars, fixed by two or

three observations of each, have proved a most material assistance to me in the

reduction of my sweeps. Nor was this the only instance of useful and effective

aid rendered me from the same quarter.

(viii.) Previous to quitting England, I had engaged the services of an

attendant for the purpose of working the sweeping, and other mechanical move

ments, of the Reflector during the observations, and executing any necessary

repairs. John Stone, the person so engaged, to the useful, and, indeed, indis

pensable qualifications of a ready mechanic, whether in wood or iron work, joined

that of experience in this particular employment, having performed that ofiice for

me during a considerable portion of my review of the northern heavens, with

uudeviating steadiness and regularity, as .he continued to do during the whole

of that of the southern, without once absenting himself from his duty. This

indispensable manual aidexcepted, it is right to mention that the whole of the

observations, as well as the entire work of reducing, arranging, and preparing them

for the press, has been executed by myself. The repolishing of the reflectors,

it will of course be understood, could be delegated to no other person.

(ix.) Of these I was provided with three, viz., one made by my Father, and

used by him in his 20feet sweeps, and other observations; one made by myself,

under his inspection and instructions; and one which I ground and figured sub

sequently, but which was cast at the same time, and from the same metal as that last

mentioned. They are each 18ì inches of clear diameter of polished surface, and all,

so far as I am able to judge, equally reflective when freshly polished, and in every

respect similar in their performance. One of them (the first completed, of the two

newer ones above mentioned) is about two inches longer in focus than the others,

a difference which, the figure being otherwise good, it has not been thought worth

while to correct.

b

V*
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(х.) The operation of repolishing was performed whenever needed, the whole

of the requisite apparatus being brought for the purpose. It was very much more

frequently required than in England; and it may be regarded as fortunate that

I did not, as at first proposed (relying on the possession of three perfect metals),

leave the apparatus in question behind. Being apprehensive that in a climate so

much warmer, difficulties would arise in hitting the proper temper of the polishing

material, slight imperfections of surface, induced by exposure, were for a while

tolerated ; but, confidence in this respect once restored, and practice continually

improving, I soon became fastidious, and on detection of the slightest dimness

on any part of the surface, the metal was at once remanded to the polisher.

(xi.) And here, perhaps, I may be allowed a digression on a point of the

utmost importance in the use of reflecting specula, viz., the mode of supporting

the metal in its case. This, in my own practice, is provided for as follows :—

between the back of the case and the mirror are interposed six or eight thicknesses

of coarse woollen baize, or blanketing, of even texture, and quite free from knots,

stitched together at the edges to prevent any hard substance from getting between

them. On this bed the metal is laid flat, and being shaken into a concentric

situation, as respects the rim of the case, two supports formed of strips of similar

woollen stuff, many times doubled, occupying about 30° each of the circumference

of the case, are introduced, so as to leave an arc of about 40° unoccupied, opposite

the point which is intended to be placed lowermost in the tube. The case being

then raised into an inclined position by the other handle, and slightly shaken,

the mirror takes its own free bearing on these supports, which by their elasticity

obviate the possibility of any lateral compression which might go to the extent

of seriously disfiguring the metallic surface, were the whole vertical pressure of the

mirror confined to a hard point near the bottom, or even distributed over two or

three metallic bearings in the circumference.

(xii.) Simple, and indeed homely as this mode of bedding the speculum may

appear, it is, I am satisfied, as effectual (it certainly is quite as little costly

and cumbersome) as any which can be contrived. The uniform support of a

reflector over its whole extent, is a point of the last importance to its optical

performance. А distortion of фунта by ‚Дети, which in the oojectgla„ss of а

rçfracting telescope would produce no appretiably injurious çfect, would be utterly

_fatal to (дети! vision in a rçjïecting one. This will be made apparent if we con
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sider the different modes in which the convergence of the rays is eifected by reflexion

at a curved metallic surface, and by refraction through 011e or more glass lenses.

In the former case, the whole deviation of the ray from its original direction

is effected at one surface, and, in amount, is equal to twice the inclination of that

surface to a perpendicular on the original direction. Any alteration, therefore,

which ílexure may produce on the inclination of the surface (supposed originally

parabolic) of a speculum to its axis, at a given point, will produce an angular

deviation of the reflected ray from its proper course to a double amount. And

the lateral aberration produced by such deviation will be expressed by that double

amount of angular ílexure, multiplied by the focal distance, and is, therefore,

the more injurious the greater is the focal length. On the other hand, in the

case of a refracting telescope, the deviation of a ray is effected by the prismaticity

of the medium, or media, of which the object-glass consists, at the points where

the ray penetrates them, and is independent of the absolute inclination of either

separate surface to the axis. In consequence, however, this inclination may change

by flexure in any one of the lenses of which the object-glass consists, yet, so long

as both surfaces of the lens bend alike, which they cannot but do in any con

ceivable case of flexure short of fracture, the effective prismatic angle at that

point, and consequently, also, the inclination of the transmitted ray to the axis

remains absolutely unaltered, and the whole amount of lateral aberration produced

is that which arises from the bodily displacement of the transmitting portion of

the lens in a direction to or from the focus by the effect of the ilexure, a dis

placement which, in itself utterly inappreciable, is still farther reduced in its

effect to produce lateral aberration, that it comes to be multiplied by a fraction

whose numerator at the maximum is the semi-aperture of the object-glass, and

whose denominator is the focal length of it.

(xiii.) This inequality of proportion between the two cases is still farther

augmented by the lightness of glass compared with metal, which (surface for

surface, and rigidity for rigidity) makes the absolute iiexure of a given thickness

of glass much less than of an equal thickness of metal. And it is very fortunate

that all these conditions hold good; for since there is no possibility of supporting

a transparent substance against ílexure, without stopping the light, this cause

alone (had it acted to the extent it does in reilectors) would long since have

banished large object-glasses from practical use. A speculum (I speak from
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experience) of the dimensions and thickness used in my sweeps, is totally .spoiled

by supporting it on three metallic points at the circumference, when directed to the

zenith. The image of every considerable star becomes triangular, throwing out

long flaring caustics at the angles. On one occasion, I supported a mirror simply

against a flat board, at about 45° elevation from the horizon. In this state its

performance was tolerably good; but on stretching a thin packthread vertically

down the middle of the board, so as to bring the weight to rest on this as on one

axis, the images of stars were elongated, in a horizontal direction, to a preposterous

extent, and all distinct vision utterly destroyed by the division of the mirror into

two lobes, each retaining something of its parabolic figure, separated by a vertical

band, in a state of distortion, and of no figure at all.

(xiv.) Springs are sometimes used by Opticians at the back of a small mirror,

for the purpose of keeping it home to the rim of its case. They are usually

three in number, and so far as mere support of the mirror is concerned, they

act as three non-elastic supports would do, z'. e. disadvantageously. More

numerous and weaker springs distributed over the whole of the back of the case

would seem to be preferable, but they ought to be so weak that all should be much

compressed and brought iI1to full action by the pressure. And even then, if the

metal be confined in its case by a rim in front, a spring-pressure upward, which in

a horizontal position" of the surface would barely sustain it in contact with the rim,

will urge it, when placed vertically against the rim, with a force equal to the

whole weight of the metal applied over its surface in a direction perpendicular

thereto, and will tend therefore to distort it in that position, to the very same

amount, but in an opposite direction, that it would have been distorted by gravity

in the other position, had the springs been absent, and the support been given by a

metallic ring at the circumference of the back.

(xv.) Nothing, therefore, is gained, so far as obviating fiexure is concerned,

by a distribution of elastic support, so long as the mirror is pressed against а‚ rim

front. To make such a mode of support effective, the metal must be free to

rise and fall, and the friction on the lower circumference must be counteracted,

either by resting it in a circular iron chair, provided with exterior rollers, or

otherwise equably supporting the lower portion of its edge, so as to allow of its

shifting forwards or backwards without sensible friction; as, for instance, by

suspending the met-al from the upper side of its case, in a jointed frame, composed
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of two semicircles of steel loosely riveted at the extremities of their common,

horizontal diameter, to admit of free play at the joint, the lower semicircle being

thin, and lined with velvet or flannel to ensure equal pressure against the lower

edge of the metal; the upper stronger, and increasing gradually in stiffness

towards the top, by which the whole should be suspended on a hingepin.*

(xvi.) As an experiment, I constructed a case, having the back of stout wood

set over with ninety steel springs, of such strength as to be all of them pressed

nearly into contact with the wood by the weight of the mirror laid horizontally

on them, and distributed with as much uniformity as possible in their points of

bearing over the whole surface of the back, the face being left entirely unconfined.

So supported, the performance of the mirror was good at all altitudes, but by no

means better than when bedded on woollen cloths, as above described, nor, indeed,

equal to it; and, in fact, when we consider that each fibre of wool is a delicate

coiled spring of almost perfect elasticity, it is clear that no artificial arrangement

of metallic springs we can make, can attain the perfection of such a natural

one (if we may so apply the term), either in uniformity of distribution, or in

delicacy of application. This consideration led me to abandon the use of a spring

case, after making a very few sweeps with it, and re-adopt, in its stead, the

woollen bedding which had been laid aside to make way for what proved to be,

in effect, no substantial improvement on it. It is essential, however, that a

great many thicknesses of the baize or blanket employed, should be used, by which

only the @foot o_fjlcmu’c in the wooden back itself of the oase can be elfiminaŕerì.

And to keep up the elasticity of the fibre, it should be occasionally taken out

and beaten.T

(xvii.) A serious, indeed a fatal objection, would appear to lie against the

use of flexible, elastic, or any kind of moveable support for the mirror; in the

fluctuations liable to be caused by it in the line of collimation when the inclination

*This was written while ignorant of the very ingenious contrivance by which Lord Rosse affords

an equable, or nearly equable support to his large reflector. Comparative trial of the several methods can

alone decide, in any proposed case, which is the most effectual.

1‘ The following memorandum occurs in sweep 687 :

“The mirror, though a capital one, has, for the last three nights, given distorted images with

its full aperture, which appear horned and tailed. To-night, before the sweep, I took it out, and

carefully smoothed, shook up, and remade its bed. Nom, nothing can be finer. It lies at its ease,

and equally supported all over, and all the appendages are clean gone.”

C
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of the mirror to the horizon is varied, and which must inevitably take place

if there be either the least friction of the lower edge on its support, or anything

short of mathematical exactness in the distribution of the pressure. But this

objection is completely obviated in my mode of observation, by the use of an

interior collimating telescope, as described in Phil. Trans. 1833, p. 488. The

collimator used in the greater part of these observations differed only from that there

described, lst, in being a more powerful telescope (viz., an achromatic of four feet

focal length, with a good objectglass, 2% in. aperture), and, 2nd, in. having the

plane speculum placed, not as there described, between the objectglass and its focus,

but beyond the focus (in which the collimating cross is fixed), so as to illuminate

that cross by the light of a lamp external to the tube of the large reflector,

collected by a lens upon the cross, both great improvements in practice.

(xviii.) Sweeping (for so I shall continue to denominate the system of obser

vation in zones of 3° breadth in Polar distance in search of new objects), was

prosecuted, in the absence of the moon, on all occasions when weather permitted,

and the definition of the stars was such as to render it worth while to do so.

And this leads me to speak of the climate of the Cape as regards its favourableness

or unfavourableness for astronomical observation. In the hot season (from October

to March), and especially during the hotter months of that season, the nights are

for the most part, superb, at least in all the flat region at a few miles distance

from the mountains; but in their immediate vicinity, the southeast wind (then

generally prevalent) frequently brings with it a belt of cloud extending many

miles from the hills, and cutting off the view of the sky. This (which is some

times called a black south-easter) comes on often at night, and lasts several nights

in succession. Very often, too, when no such impediment exists, the excessive

heat and dryness of the sandy plains gives rise to a disturbance of the optical

tranquillity of the air, so as to destroy, or much impair, distinct vision, and

that frequently in a very singular manner. In some cases, the images of the

stars are violently dilated, and converted into illdefined nebulous balls, or puffs,

of' 10 01‘ 15" or more in diameter.* In others, they form soft, quiet, round pellets

‘ During the conjunction of Saturn and yVirginis, at the end of March, 1834, both were

seen in the same field of the 20feet reflector, in such a state of indefinition, that but for the greater

quantity and different colour of the light of Satum, it could not have been told which was the planet,

and which the star. Yet, to all appearance, the night would have been judged a fine one.
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of 3 or 4" diameter, very unlike the “spurious discs” which they present when

best defined, and rather resembling planetary nebulae. In other cases, again,

the structure, as it were, of these pellets is disclosed, and they are seen to arise

from an infinitely rapid vibratory movement of the central point, in all possible

directions, while, on a few occasions, the appearances have been exceedingly per

plexing and singular, and such as there is difliculty in accounting for on any optical

principle whatever.*

(xix.) Even in the hottest season, however, nights of admirable definition

occur, especially looking southwards. But, what is not a little remarkable, in

the very hottest days, looking northmards over the burning tract intervening

between Feldhausen and Table, or Saldanha Bay, the most admirable and tranquil

definition of the solar spots, and other phenomena of the sun’s disc, is by no means

unfrequent. In such cases, I presume the strongly heated stratum of air incum

bent on the surface of the soil, is swept oíf by the southeast wind blowing from

False to Table Bay, before it ascends high enough to interfere with the visual

ray. To how high a temperature the soil is occasionally heated, will be seen in

Appendix

(xx.) During the autumnal months of May, June, and July, when the weather

is generally cool, and the nights cold, hot winds frequently set in from the north,

usually in the night; at first moderate, and alternating with cold gusts from

the opposite quarter, but rapidly gaining the prevalence, till, in a few hours, they

attain the violence of a hard gale and glowing ovenlike heat.T Thus they con

* The discs ill defined and agitated points, surrounded with distant halos. Where thrown out

of focus inwards, the images, instead of circular discs, would present large central vacuities, absolutely

void of light, round which a turban-fashioned phenomenon, in a constant state of vorticose motion, was

seen. Occasionally, the image so thrown out of focus takes the form of a narrow circular arc, with

a terminal concentration; when thrown out of focus outwards, a vivid central point, surrounded with

an extensive circular area of light. The phenomena have manifestly a reference to the state of the

air in the tube of the telescope, and at its aperture, and would seem to indicate the existence of a cone

of heated air projecting beyond the aperture of the tube. The tube of a reflector being necessarily open

at the mouth, ascending and descending currents of hot and cold air (usually rotating spirally) become

established, and are very prejudicial to distinct vision. The remedy is obvious; viz., to dispense with

a tube altogether, substituting for it a light, strong, iniiexible framework of cast or wrought iron. In

refracting telescopes, in which the air is completely enclosed, its circulation is not nearly so offensive.

1 I annex the readings of a thermometer on the night of July, 1834, on the desk, in the open air,

in the gallery of the 20feet reflector. Minimum before midnight 40°.4. At midnight, the hot wind
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tinue to blow, frequently for thirty-six or forty-eight hours, becoming at length

cool, and finally settling into rain. Now it is not a little remarkable, that however

unfavourable to vision this conflict of hot and cold currents is at the coming on

of such a gale, no sooner does it become established than the images become

concentrated, and settle down not unfrequently into excellent definition.

(xxi.) It is, however, in the cooler months, from May to October inclusive,

and more especially in June and July, that the finest opportunities occur. The

state of the air in these months, as regards definition, is habitually good, and im

perfect vision is rather the exception than the rule. The best nights occur after

the heavy rains which fall at this season have ceased for a day or two; and on

these occasions, the tranquillity of the images, and sharpness of vision is such, that

hardly any limit is set to magnifying power but what the aberrations of the specula

necessitate*

set in, after a brief conflict, of the nature described in the text; the thermometer instantly rose

to 50°. At

h rn o h m o h m o

1 39 A.M. it stood at 64.0 2 3 n_n. it stood at 69.0 2 38 дм. it stood at 69.4

1 53 ,‚ „ 68.7 2 10 „ „ 70.4 2 47 ‚, ‚, 71.0

1 59 „ „ 65.0 2 18 „ „ 70.0 3 18 „ „ 68.0

2 1 „ „ 68.1 2 22 „ „ 71.0

Minimum before sunrise next morning, 60.0

* On such occasions, optical phenomena, of extraordinary splendour, are produced by intercepting

the light of a bright star, by diaphragms pierced in regular patterns, and extending over the whole

aperture of the telescope, such, for example, as large sheets of card-board or zinc, pierced by machinery

(which gives perfect regularity), either with circular holes, uniformly disposed, or with any regular and

not too complicated pattern. The appearances so produced (which strike every one who witnesses them

with surprise and delight), though they may be seen whenever the air is in a moderately good state,

are infinitely enhanced in their beauty by the perfect tranquillity which prevails on such occasions

as these. They depend on the optical law of interferences; and many beautiful examples of their

explanation on that principle, fully worked out in detail, will be found in M. Schwerd's treatise, “ Die

Beugungserscheinungen aus den Fundamentalgesetzen der Undulations-theorie analytisch entwickelt,”

&c. (Manheim, 1835).

The “triangular aperture,” or diaphragm which admits the light through an opening concentric

with the speculum in the form of an equilateral triangle, to whose use as a means of separating close

double stars continual reference will be found in the following' pages, affords an elegant example

of this theory, in the sharpness of the central disc which it produces, and the absence of all appendages

other than six perfbctly straight delicate rays running OH' at angles of 60° from the disc. In a letter

addressed, Dec. 24, 1834, to the late Captain B. Hall, of which I retain a copy, I find an observation of

Canopus, with such an aperture, and a magnifying power of 1200, thus described:-“ The disc is
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(xxii.) Among the irregular and accidental optical effects of peculiar atmo

spheric conditions incident to the climate, there are one or two which seem deserving

of especial notice. The first is that phenomenon which, when it occurs, I have

designated by the epithet, the “nebulous haze.” Its effect is to convert every

star ofthe 9th magnitude and upwards, into a “nebulous star,” meaning thereby

a well-defined star, with a faint, nebulous photosphere of greater or less extent,

according to the brightness of the star, surrounding it. This phenomenon occurs in

a perfectly clear sky, free from the slightest suspicion of cloud. It comes on very

suddenly and unexpectedly, and goes off as suddenly, lasting sometimes only a

few minutes; at others, longer. Thus, in sweep 500, Oct. 5, 1834, it commenced

at 22“ 4'“ ST, when a star 7 m was observed to be surrounded with it, having come

on quite suddenly, and continued to affect all the brighter stars until 22“ 54"‘, when

it was quite gone, being described as extraordinary in intensity, and very trouble

some during its continuance. From this time till O" 27'“, all was clear, when it

suddenly came on again, “ in an instant. A star 7 ш was quite free, but on drawing

it back” (after it had left the field for reexamination), “it was found to be com

pletely involved,” the sky continuing all the while pure, so far as the naked eye

could discern. Again, in sweep 598, .Iune 18, 1835, we have “ 15" 37”' ST. A

nebulous haze came on inan instant, extending to stars 9 m; yet the sky is as clear

as ever, and the calm unbroken#-“ 15” 44”“-(a star 6 m in the field). The nebu

lous haze is gone; it did not last two minutes.”-“ 16“ 23"‘. Т11е nebulous haze

came on again in a moment.” Such remarks might lead to a suspicion of dew upon

the eyepiece, or the breath of the observer settling on the glass; but repeated

examination (the phenomenon being very common) has satisfied me that such is not

the cause, but that it is really of atmospheric origin. Similar nebulous affections

occur in our English climate; but it is their much greater frequency, and the

suddenness of their appearance and disappearance, which forms so remarkable a

feature at the Cape. '

an exact circle, and the six rays which such an aperture always gives, are perfectly straight, delicate,

brilliant lines, like brightly illuminated threads, running far out beyond the field of view, and (what is

singular) capable of being followed, like real appendages to the star, long after the star itself had left the

field. In examining stars to see if they are close double, I always apply the triangular aperture. It

reduces the discs to hardly more than a third of their size, and gives them a clearness and perfection

incredible without trial.”

d
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Another peculiarity which has frequently' given rise to remark, is the

opacity of cloud, as compared with what prevails in England. My Sweeping

Registers, at Slough, are full of instances of double stars with small companions,

clusters, &c. seen through cloud of considerable apparent density to the unassisted

eye. Of this I have elsewhere stated remarkable instances. It was my usual

practice there to continue sweeping during moderatelyclouded intervals, for the sake

of securing at least such new double stars as might occur, or obtaining mìcrometric

measures of known ones placed on the working list. Such advantage could seldom

be taken of clouded intervals at Feldhausen, and from the whole tenor of my

experience of that locality, the impression remains of a very decided difference, in

this respect, between the two stations.

(xxiv.) Meteorological observations of the barometer, thermometers, wet

and dry, the actinometer, &c., with the usual record of weather, were made on

the appointed term-days, or days of equinox and solstice; at first during thirty-six

hours, subsequently, during twenty-four only, from hour to hour. These, however,

are only valuable when taken in conjunction with others of the same kind; and

having already been published in the pages of the Athenœmn, and elsewhere,

and received as much discussion as they have appeared to need, in a report

which I had the honour to communicate to the British Association, for the advance

ment of science, and which has been published by that body, it has been thought

unnecessary to reprint them.

(xxv.) It was, however, my intention to have placed on record, in this volume,

the results of a great mass of Actinometric observation made since the year 1824

(at which epoch my attention was first directed to that method of ascertaining

the intensity of solar radiation, which may not inaptly be termed dynamical, in

contradistinction to the usual statical method by the observation of blackened

thermometers, photometers, In addition to these, between five and six

hundred sets of such observations obtained at the Cape, would, I supposed, have

afforded valuable climatological data, and led to conclusions otherwise important.

Unfortunately, the necessity of a correction by a variable factor depending on

the temperature attained by the liquid enclosed in the cylinder of the instrument,

had not been foreseen and provided for in any of these observations, and only

became apparent when the omission was beyond remedy, viz., when the results

were drawn out, and ready for press. They are, therefore, suppressed for the
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present, leaving it to future examination to determine whether among them

there may not be a portion, made under such circumstances, or registered in

such a manner as to admit of the temperature and, therefore, the correction

in question being ascertained and applied, and providing against a similar evil in

future by a simple and easily applied addition to the instrument itself.

(xxvi.) The principles upon which the reduction of the observations made with

the reflector is executed, are explained at large in the Appendix to my Catalogue

of northern nebulae, Phil. Trans. 1833, p. 482, et seq., and need not here be

repeated. Only as respects the precession in Right Ascension, a slight change is

introduced. That correction depending both on the Right Ascension and Polar

distance of the object, would introduce, if attempted to be included in the general

system of interpolation there adopted, a term of double entry which, however,

since the zone swept is of small breadth, not exceeding 3°, may be resolved into

two; the one a term of single entry, depending only on the time and expressing

the precession for a constant polar distance, that of the middle of the zone; the other

a correction of this for objects occurring out of the middle of the zone. This

latter portion is a term of double entry; but it is necessarily of very small

magnitude, seldom exceeding a few tenths of a second of time. In the system of

reduction adopted in my former catalogue, this term is simply neglected; or the

precession is regarded as the same throughout the breadth of the zone. Thus it

becomes a mere function of the time of observation, and merges in the general

correction for the time, to be interpolated as there explained. In the reduction

of the present series of observations, this did not appear admissible, and it became

necessary, therefore, to proceed somewhat differently, making a special exception

of the precession in Right Ascension. This was done as follows: all the Right

Ascensions of the zero stars were brought up to the beginning of the year nearest

to the date of the observation, and the process, in its original form, followed out,

as if to reduce the observations of the sweep to that epoch. The reduction (R)

in this case, consists of two terms (A) and (B), of single entry, the former a

function of the time, the latter of the polar distance. To bring these to the

common epoch (1830) adopted throughout, the precession is thrown into the form

Р + p, where P is the precession for the middle of the zone, and p is the

small correction to be applied to P to obtain the precession for any other point
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out of the middle. Of these, P, being a function of the time, merges in A, and

is added to, and so included in it; and p is calculated by a small table, of

double entry, and applied to each star according to its proper amount and sign.

Great and unavoidable delay having occurred in the publication of these

pages, an opportunity has been afforded for a careful revision of the Catalogues sub

sequent to their printing off. In the course of this a considerable list of corrìgenda,

has been accumulated, partly arising from error of the press, partly of copying, and

partly of calculation. A few nebulœ and double stars also, which are not included

in the Catalogues, having escaped the process of arrangement by which they were

constructed, have been discovered in the sweeping journals, aswell as some additional

observations of others which are so included. These are appended accordingly to

the list of corrigenda. Some errors which vitiate the letter-press are also noticed.

They are few, and for the most part trivial, with the exception of two very obnoxious

ones which the reader is requested to bear in mind, or correct for himself. In page

299, the major semiaxis of the orbit of ‘у Virginis is stated at 9".69, whereas it

ought to be 3".58 ; and in page 368, equation (A), the numerical coeflicient in the

value of д, instead of 3.1514, should be 2744.7.

(xxviii.) It remains to say something as to the mode of introducing this work

into the world. To the munificent destination of his Grace the late Duke of'

Northumberland, of a large sum, in aid of its publication, it owes its appearance

as a single and separate work, instead of a series of unconnected memoirs, scattered

over the volumes of academical bodies. The lamented decease of that illustrious

nobleman prevented his witnessing its final completion. His liberal intentions,

however, have been fully carried out by the worthy successor to his titles and his

spirit; whose kind and gracious interest in it, I should be wanting in all proper

feeling, were I to omit this Opportunity of acknowledging.

1~



 

CHAPTER I.

OF THE NEBULÍE OF THE SOUTHERN HEMISPHERE.

OBSERVATIONS OF NEBULZE AND CLUSTERS OF STARS TAKEN IN THE COURSE

OF SWEEPING WITH THE TWENTY-FEET REFLECTOR.

I.--INTRODUCTION TO THE CATALOGUE OF NEBULJE.

(1) THE Catalogue of Southern Nebulœ, which forms the subject of this chapter, is similar, in

every particular of its arrangement and construction, to my Catalogue of Northern Nebulae

and Clusters, published in the Transactions of the Royal Society, for 1833, and is reduced to the

same epoch (l830'O), for the purpose of facilitating the union of the two catalogues into one

general one. Like that Catalogue, it presents, assembled in one view, the reduced results of

all the observations of each object which have occurred in the regular course of sweeping, in

which either its place has been taken (however roughly), or in which any particular in its

appearance or physical character has been noted ; without any selection ofgood, or suppression of

discordant observations whatever. To that work I shall, therefore, refer for the explanation,

should any appear to be needed, of its arrangement, and of the purport of the several columns

of which it consists. In effect, however, these sufficiently explain themselves, with exception

of the abbreviations employed in the descriptions and columns of Synonyms, which it is

necessary to repeat for the convenience of the reader, to whom they would otherwise be

unintelligible without perpetual reference to another volume, which he might not have at

hand. The dates of the several sweeps referred to in this and my former catalogues, will be

found synoptically arranged in the table immediately appended to the catalogue now in

question.

(2) North Polar distances are preferred to south, though most of the objects in the Cata

logue are situated in the southern hemisphere, for the sake of uniformity, and for the main

tenance of a general rule in applying precession; and for a similar reason Polar distance is

preferred to declination, not merely because by so doing the signs + and  (fertile sources of

mistake) are avoided, but also because all doubt or hesitation as to the sense in which the

abovementioned element is to be applied is thereby totally precluded, considerations of such

moment as ought, I think, to lead to the universal disuse of declinations, and the adoption of

North polar distances in their stead, in all astronomical catalogues henceforward to be pub

lished. It ought also to be mentioned that the “ sweeps” referred to in the last column, as

в
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those in which the observations occur, are numbered forward in continuation of my series of

northern sweeps made at Slough; so that the Cape series (consisting of 382 sweeps)

commences with sweep 429, and terminates with sweep 810. The general reference num

bers in the first column are, in like manner, continued onward from No. 2307, the

“omitted” nebula added after the 2306 regularly entered in order of R. A., in the Northern

Catalogue.

The following is the system of abbreviations adopted :

l. In the column of Synonyms-

The roman and arabic numerals (as 1.45) occurring together, refer to the classes and

numbers of nebulœ and clusters discovered by my Father, and published in his

catalogues:

The letter B, followed by a number, refers to the “ Brisbane Catalogue” of Stars, by

the general number of that catalogue:

M, so followed, to Messier’s Catalogue of Nebulœ :

А, „ to Mr. Dunlop’s do. do., published in the Transactions of the Royal

Society, for 1828 :

h, followed by а number, to my Northern Catalogue.

(2.) In the column of Descriptions and Remarks

B denotes Bright. l denotes long, or a little.

b - brighter. M ——- 1п the middle.

br - broad. m -1 much.

c - considerably. N - nebula.

Cl от cl - cluster. neb - nebulous ; nebulosity.

comp -- compressed. n -l north.

D -_- double star. p 1 pretty (not very); preceding.

d —-—— diameter, distance. pos -- angle of position.

E - extended, elongated, or elliptic. R -- round.

e -_ extremely. r -- resolvable.

ee ——-—— excessively. S -- small.

F Ё Faint. s -- south, suddenly.

f -l following. st - stars.

fig l- figure. sc -- scattered.

g -- gradually. v -ì very.

1 т’ irr -- irregular. vv Ё very very (exceedingly).

L -- large.

* Star.

QB Globular cluster.

O Planetary nebula.

Moon above the horizon.

Moon very troublesome.

Ptñ

H

(3) In order to fix in the reader’s mind the appearances represented by such combinations,

occurring in the description of а nebula, as gbM (gradually brighter in the middle), pslbM

(pretty suddenly a little brighter in the middle), &c. ; it will suffice to refer to the explanatory

plate (Pl. IX. Phil. Trans. vol. for 1833), and to the accompanying table of explanations,
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р. 494, ofthe same volume, in which, however, an important erratum exists (viz., in the expla

nations of figures 16, 17, and I8, in which the abbreviations pmbM, mbM, and vmbM, are, by

mistake, printed instead of the correct ones descriptive of those figures which are psbM, sbM,

and vsbM, respectively).

(4) As an example of the use of these abbreviations in the description of a. nebula, the

following is taken from the preface to the Northern Catalogue above referred to.

“ vB; ‘В; 1Е; VgplDl)M; 50“ 1; 45“ br; pos 29°'3 by microm. a. * 9m. 45° np, dist. 80",”

which expanded runs thus:-“ Very bright; very large; a little extended; very gradually

pretty much brighter in the middle; 50" long; 45" broad; angle of position (reckoned from

the north and from a. meridian in the direction north, following, south, preceding) measured

29°‘3 by the micrometer. А star of the ninth magnitude is situated 45° north preceding the

centre ofthe nebula and at a distance from it of' 80“ (both by estimation).” Measured angles

are always marked as above in degrees and decimals. Estimated ones without decimals.

(5) It will of' course be readily understood that very great differences will occur in the

descriptions of one and the same nebula. taken on different nights, and under different atmo

spheric circumstances, as well as in different states of the mirror and the eye: nor will it at all

startle one accustomed to the observation of nebulœ to see such an object described at one time

as F; S; R (faint, small, round), and at another as B; pL; pmE; 1’; (bright; pretty large;

pretty much extended; resolvable), &c. It is from а collection of all these descriptions that

the true or final description has to be made out, in doing which it is to be recollected that the

higher observed degrees of brightness, size, and extension are to be preferred in general to the

lower ones, since atmospheric and other deteriorating causes always act in derogation of these

qualities. For it appears to be a general law in the constitution of “ extended” nebulae, that

their interior or brighter strata. are more nearly spherical than their exterior or fainter; their

ellipticity diminishing as we proceed from without inwards, a character, so far, in favour of a

rotation on an axis, in the manner of a body whose component parts have such an amount of

mutual connexion as to admit of such a mode of rotation, and of the exertion of some degree of

pressure one on another. It by no means, however, follows, that such a mode of rotation can

be regarded as demonstrated by tl1e general phenomenon in question, since a system of internal

movements among an assemblage of bodies perfectly disconnected, and acting on each other

solely by attractive forces exerted at a distance, is at least conceivable, by which the same

appearances to a remote spectator would be produced.

(6) The number of nebulae and clusters comprised in the catalogue here presented, is 1708.

Of these eightynine are identical with objects previously observed by myself at Slough, and

which occur, in consequence, in my Northern Catalogue. In these cases it has been preferred

to number them onwards, regularly in succession, as if now for the first time observed, rather

than interrupt the succession by breaks or by the reinsertion of earlier numbers. The letter 11,

with its accompanying number in the column of synonyms, will point out the places in the

former catalogue of such of these as occur there for the first time; and a reference to that

catalogue being made will readily identify such others as have previously been described by

my Father, or by Messier.

(7) Of the objects remaining, 135 are nebulœ and clusters of my Fa.ther’s catalogues, now,

for the first time, reobserved ; 9 are Messier’s, 5 of which are identical with objects catalogued
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by Mr. Dunlop ; and 206 others have also been identified, with more or less certainty (indicated

by the absence or presence ofthe sign ?), with objects observed by Mr. Dunlop, and described

in his Catalogue of Nebulae. The rest of the 629 objects, comprised in that catalogue, have

escaped my observation; and as I am not conscious of any such negligence in the act of

sweeping as could give rise to so large a defalcation, but, on the contrary, by entering them

on my working lists (at least, until the general inutility of doing so, and loss of valuable time

in fruitless search, thereby caused it to become apparent), took the usual precautions to ensure

their rediscovery; and as I am, moreover, of opinion that my examination of the southern

circumpolar region will be found, on the whole, to have been an effective one, I cannot help con

cluding that, at least in the majority of those cases, а want of sufficient light or defining power

in the instrulnent* used by Mr. Dunlop, has been the cause of his setting down objects

as nebulœ where none really exist. That this is the case, in many instances, I have con

vinced myself by careful and persevering search over and around the places indicated in his

catalogue.

II.-REMARKS ON THE CATALOGIÜE.

Of the degree ofprecision attributable to the places ф‘ the ol¿}'ects it comprises.

(8) A great number of the objects described in the following catalogue rely on single

observations for the determination of their places. On this point a remark applies similar to

that made on the same subject in my Northern Catalogue. To have secured two or more

observations of' each recorded nebula, would have required the whole surface of the heavens

to have been swept at least four times over, on the system of observation pursued, viz., twice

for discovery, and twice for verification and precise determination. In going a. second time

over the same ground, or even а third, in the richer regions of the heavens, it would have been

very unadvisable to have arrested the sweeping process at each nebula detected in the first

course of sweeps for the purpose of reobserving it; since, by so doing, the escape of every

other object of interest (whether nebula, cluster, or double star), situated in the same zone, and

within two 01’ three minutes in right ascension, or even more, if the object reobserved were in

any way interesting, would have been infallibly insured. With such an instrument as that which

I employed, the place of an object cannot be determined with precision otherwise than by

including it in a zone with sufiicient zero stars to form a connected series: and to have carried

out this process with that especial view (however desirable a thing in itself) would have

required at least two, and probably three years of additional observation. As it was, it proved

difficult, and, in fact, was not entirely accomplished, to go clearly twice over every part of the

surface of the hemisphere; and, in consequence, anything approaching to such a systematic

’“ A 9inch Newtonian refiector, of 9 feet focal length, which, in point of light, would correspond to about

oneseventh of that used in my sweeps. That such was its construction, I conclude from the mention of the large

mirror in Philosophical Transactions, 1828, p. 113.
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revision and reobservation of individuals was quite out of the question, unless in the case of objects

of peculiar interest, which it would have been wrong not to have reobserved; or in those cases

where, in crowded regions, it became absolutely necessary to multiply observations to avoid

confounding together different individuals. Indeed, in the case of the two nubeculœ, and

especially in that of the Nubecula Major, it was found necessary (such is their richness) to

abandon the system of observing in zones of 3° in breadth, and to break them up into single

degrees, so as to afford longer intervals between the transits; by which alone the observation

of all their component nebulae could be satisfactorily secured. However where, owing to

the occurrence of important objects in a zone, it was thought advisable to go over it more

than twice the opportunity of reobservation was of course seized, if tolerably certain that by

so doing there were no risk of missing a nebula previously unobserved.

(9) Under these circumstances it is of course interesting to have some means of

satisfying ourselves what confidence is due to a single observation of place. And this is

afforded by the arrangement of the catalogue itself, in which the results of all the individual

observations of each object, reduced independently and in almost every case (of necessity) by

a different series of zero stars are confronted together. \Vithout going into calculations on

the theory of probabilities, it will be tolerably evident to any one who may cast his eyes

over the columns of R A, and N P D, that, if we put aside loose objects such as large clusters

of stars without any remarkable star centrally situated as а point of reference; or large ill

defined or irregularly shaped nebulœ; as well as observations marked as imperfect (by the

sign Ё: ); cases are comparatively rare in which two observations of the same object differ

by a whole minute in N P D, or by a quantity in R A, which, when converted into space

according to the rule for convergence of meridians will give the same amount of discordance

in the direction of the parallel. For the great majority of objects, therefore, the line of

collimation of a. telescope, pointed according to the mean of the observations recorded (when

more than one), will strike upon a point of the heavens within the visible area. of the nebula

observed, even though its angular diameter should not exceed a single minute of a degree.

(10) In the cases of single observations, mistakes of reading and of reduction are the

most dangerous, and to these the results of such observations are of course always more or

less liable. I have every reason to hope that such mistakes have been very unfrequent.

\Vhenever the smallest ground for suspicion has occurred, the reductions have been carefully

reexamined. It was my intention to have gone over the whole of the reductions twice, and

the work has been partly done, but I found myself unequal to the task of' completing it.

However, in order to form a notion on some better ground than mere general impression of

the probable frequency of such mistakes, after drawing out in order of R A the fair copy of

the reduced catalogue, I proceeded to compare the places of such nebulae and other Well

defzined objects common to both the Northern and Southern Catalogues as have their places

determined only by one observation in the latter. This afforded sixtyfive comparisons in R A,

and sixtyeight in N P D, in the course of which the errors detected in reading and reduction

were as follows :

Ermrs of reduction { In the Southern Catalogue . ‘О

111 the Northern Catalogue . 1

C
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. Г“ of Chronometer in R A . l

Errors of reading _

l° 111 N P D . . . 2

Mistakes of wire in Observations of R A . . . . _ . . . О

Т11е еггог of reduction thus detected affects the R A of the nebula h. 15-10 ofthe Northern

Catalogue which, in place of 13" 0'“ 30’ '4, should be 13" О“ 50’ 4.-The chronometer readings

are liable to an occasional error of Г“ when the second hand stands between 50’ and 60; and

the minute so erroneously read is almost certain to be in excess. It is therefore a useful

precaution, in looking out for a nebula or other object, whose place is settled only by a single

observation, to presume the possibility of such an error, and to have the eye at the eyepiece

a. full minute before the registered time. The effect of an erroneous degree in Polar distance

is much worse; as it necessarily causes the loss of the observation; but in all the above

compared eases the instrument having been set to the places of the nebulae by the working

lists previously prepared, the degree has probably been read and registered more negligently

than in the case of an unknown object, the attention having been concentred on the minutes

and seconds. I may further observe that, in the very great number of cases where the same

unknown nebula has been swept over several times, instances of misreading such as those above

considered appear to have been very rare. In such cases they detect themselves, and though

of course in registering them, in the catalogue forni adopted, they have always been corrected

when discovered, yet the fact of such correction being made is, in every instance, expressly

noticed in the column of Remarks. Much care also has been taken to examine the catalogue

for cases where two nebulœ occurring in dfferent sweeps, and otherwise agreeing both in

description and place, differ by a single minute of time in R A, or by a single degree in N P D

(for in the system of observing adopted, a misreading of 2° is hardly possible). In such cases

there necessarily arises a suspicion of identity which, when it occurs, is also noticed in the

remarks annexed.

(1 1) Correcting these mistakes of reading, the actual discordances found to subsist

between the two Catalogues run as follows :

Dìscordances in R A. Díscardances in N Р D.

s s Above 0’ but not exceeding 20' — 34

Above 0-0 but not exceeding 1‘0 — 32 ,‚ 20' „ „ 40' — Ю

‚, 1-0 „ „ 2-0 — 14 40' ‚‚ 60’ — 5

„ 2'0 „ „ 3-0 — 11 I 60' ‚‚ 80‘ — 5

п 3.0 1’ п 4.0 '— 8 80‘ п 90' _" 4

п 4.0 п 1 " О 90' n '— О

_ l __

65 ` es

(12) Although the number of observations thus compared is not large, yet it suffices to

afford а. reasonable presumption (taking the error at half' the discordance) that the place of' a

well-defined nebula, determined by a. single observation, will seldom be found in error to the

extent of 30" of space in the direction of the parallel, or of 45" 111 that of the meridian. The

entry of a known andexpected nebula to which the telescope has been set into the field of view

bisected by the horizontal wire is a thing of no uncommon occurrence.
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_ ‚ _‚_ _ Á __ ‚ _ _‚‚— _‚‚.‚—— ‚_‹ ___„_—‚‹— v-f ~ f‘ï'í'_
M_ .___ 4 c, .‚—_. _,_.',- _--,Y--V ~ _ _‚——. ’ «‚—‹—-—- ———‹

Explanation of the _figures referred to in the Catalogue of Southern Alebulœ and clusters, with

more detailed descriptions and monographs of some of the most remarhallle nebulœ ef the

Southern Ilmrzisphere.

(13) Fig. 1, Plate II.; M. 17=11. 2008; RA 18“ 11"‘ N P D. 106° 15’. This very

remarkable object is figured in my Northern Catalogue (fig. 35), but owing to the deficiency

of Micrometrical measures for laying down the stars, its form is far from accurately expressed

in that representation. In particular the large horsesl1oe-shaped arc which forms so striking

and conspicuous an appendage to the bright oblique streak observed by Messier at its preceding

termination, is there represented too much elongated in a vertical direction and as bearing

altogether too large a proportion to that streak, and to the total magnitude of the object.

The nebulous diffusion too, at the preceding end of that arc, forming the preceding angle and

base line of the capital Greek omega (Q.) to which the general ligure of the nebula has been

likened, is now so little conspicuous as to induce а. suspicion that some real change may have

taken place in the relative brightness of this portion compared with the rest of the nebula;

seeing that а figure of it made on the 25th of June, 1837 (оп which occasion other details

presently to be noticed were well seen, and for the first time distinctly delineated), expresses no

such diffusion, but represents the arc as breaking 011‘ before it even attains fully to the group

of small stars at the preceding angle of the Omega. Neither is the smaller of the two nebulous

knots at its following angle close adjoining to the small star there situated so conspicuous as to

have attracted particular notice either on that occasion, or on the 13th August, 1835, when a

pretty elaborate drawing was made of all the then known parts of the nebula, and a number of

measures taken with the twentyfeet position micrometer with a. view to the construction of a

correct monograph of it.

(14) Under these circumstances the argument for a real change in the nebula might seem

to have considerable weight. Nevertheless they are weakened or destroyed by a contrary

testimony entitled to much reliance. Mr. hïason, a young and ardent astronomer, a native

of the United States of America, whose premature death is the more to be regretted, as he

was (50 far as I am aware) tl1e only other recent observer who has given himself, with the

assiduity which the subject requires, to the exact delineation of nebulae, and whose figures I

lind at all satisfactory, expressly states (Mem. American Phil. Soc. vol. vii. Art. xiii. p. 177)

that both the nebulous knots were well seen by himself and his coadjutor Mr. Smith, on the

lst August, 1839, z'. e. two years subsequent to the date of my last drawing. Mr. Mason also

declares the upper and larger knot to be irresolvable by his telescope (a. reflector of 12

inches aperture and 14 feet focal length constructed by himself). In this particular my

observations of 1835 and 1837, 50 far agree that its resolvability is not mentioned in words

or indicated in the diagrams made on those occasions. And, with respect to the diffusion of

the nebula among the group of stars at the preceding angle and along the baseline of the

Omega, it is represented as tolerably conspicuous in his figurefor which reason, and because

it was decidedly noticed as а. feature in my earlier observations, I have retained both it and

the lesser knot in my present figure, considering the negative evidence of their having escaped

delineation on those two nights as outweighed by the positive testimony in favour of their
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existence both at an earlier and a later epoch. Neither Mr. Mason however, nor any other

observer,* appears to have had the least suspicion of the existence of the fainter horse-shoe

arc attached to the follmvízzg extremity of Messier’s streak. It was seen on both the nights

in question, but only delineated in its true form and magnitude on the latter. It merits,

however, a more particular attention than I was then able to bestow on it, as it is possible that

yet other convolutions may exist. I should observe that the three stars which mark its

extremity are not micrometrically laid down.

(15) The stars visible in this nebula are for the most part too small to admit of their

differences of R A and N Р D being taken with the equatorial micrometer conveniently.

Accordingly only three or four have been so laid down. The more conspicuous of the

remaining ones down to the 12th, and one or two of smaller magnitudes have been determined

by triangulation from these by angles of position taken with the 20 feet position micrometer.

Several of these angles were measured in England, the rest at the Cape, on the 13th August,

1835. No reason existing for preference, the means of all the observed positions belonging to

the same pairs of stars were adopted, and the whole system of angles projected on a chart

' Dr. Lamont, in his Academical Thesis on Nebulœ, read before the Bavarian Academy, Aug. 25, 1837, has

given a figure of this nebula, accompanied with a. description. In this figure the nebulous effusion at the

preceding angle, and along the preceding base line of the Omega, is represented as very conspicuous; indeed

much more so than I can persuade myself it was his intention it should appear-the engraver having probably

overdone it. However, it justifies my retaining it. Ile has not given any indication of the additional loop at

the following end of Messier’s branch. He also remarks, as Mr. Mason has done, on the irresolvability of the

insulated knot; and, as observed in the text, I am not disposed to insist on its being resolvable. He accounts,

however, for my having considered it as such, by the existence of two very minute stars in it. These have

escaped my notice. I ought here to observe, that Dr. Lamont appears to have misconceived my meaning in

that part of the description of this nebula, appended to my Northern Catalogue, where it is said that, “ With

a view to a more exact representation of this curious nebula" (more exact, that is lo say, than the figure there

given), “I have at different times taken micrometrical measures of the relative places of the stars in and near

it, by which, when laid dorm as in а chart, its limits may be traced and identified, as I hope soon to have a better

opportunity to do,” &c. Dr. L. interprets this passage to mean, that the figure in that catalogue was based

upon a series of mierometrical measures, Whereas he finds material discordances between that figure and his

own (no doubt accurate) measurements. But this is neither the purport of the passage cited, nor its plain

grammatical sense. A few, but very rude and imperfect micrometric measures, no doubt were used in con~

structing that figure; but for the most part it is а mere eye draft, and, as now appears, considerably distorted.

Though not relevant to the immediate subject, I will take this opportunity (as another may not occur) to notice

а point of some interest, which has arisen on a. comparison of Dr. Lamont’s figure and description of the

Planetary Nebula h. 2037, with my own observations. According to Dr. L., that nebula has two small stars

nf, one upon the very edge, the other removed from it by ä of the diameter of the nebula. The former is

the star observed and described by me in my catalogue, but it is there called ll m, whereas, on referring

to the original observation, I find the figures to be 15, the five being obscurely written over a l as a. correction.

No engraving was made of this nebula, but in both the sweeps where it was observed diagrams were made,

which agree in representing this star, not, as in Dr. Lamont's figure, precisely on the edge, but at a distance

from it about д, or ì at most, of the diameter. The other star was not marked on either occasion. Being

considerably more distant, it was passed over among the “many other stars in the field." My reason for

drawing attention to this point is that, from all the circumstances of the case, there can be very little

doubt of a relative motion of the objects ínter se.- and it will be therefore interesting to reobserve them,

which I trust Dr. L. will do.
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by means of a protractor. Thus, from the equatorially determined stars adopted as a basis

of projection others were derived by the intersection of their directions, and from these again

others, and so on; using always the best trigonometrical combinations the respective cases

would admit, and adjusting cases of discordant intersections as they arose, on an impartial

consideration of their merits.”" From the stars so laid down by triangulation, others depending

only on eye-drafts were then inserted on the chart according to their configurations. Finally,

the differences of R A and N P D ofthe stars of these two latter classes were read off from the

chart by the aid of diagonal scales, and the whole entered in a catalogue; which done, the

nebula was then worked in upon the chart as carefully as possible according to the united

evidence of all the drawings and diagrams at any time procured of it or of any of its parts.

(16) The following is the Catalogue in question, in which the first column contains the

number for future reference-the second, letters for more convenient citation, the third the

magnitude assigned to the star on a comparison of all the observations neglecting half

magnitudes below the 8th. The fourth column contains the difference of right ascension in

seconds of time, and the fifth that of North Polar distance in parts of the equatorial wire

micrometer, (1000 parts=4’ О“.4.) from the chief or Zero star, which in this case is the

conspicuous star a little preceding the summit of the brighter horseshoe. Lastly, the sixth

column contains the classes to which the determinations of the stars belong in respect of

probable precision; class 1, containing stars determined by differences directly observed with

the equatorial; 2, stars projected by triangulation as above described, and З, stars inserted from

eye-drafts. Dots attached (:) denote want of precision.

CATALOGUE OF THE STARS LAID DOWN IN THE DRAWINGS OF M 17 =h. 2008.

‚д, X У »fi  X У -

N0. Lener. д ARA ANPD 3 м. Lener. 3’ мы. ANPD 5

д from п. from a. O д from a. from a. б‘

Sec- вес‘ Parts. Sec. Вес.‘ Parts.

1 р 14. —— 7.1 —— 72o 2 23 1; 1o -I-15.9 -1530 2,3

2 1 12 — 6.1 — 840 3 24 9 12 +16.: -1755 3

3 E 17 —— 5.3 — 910 3 25 б 9 +17.2 -164.о 2

4 х 14. - 4..1 - 34.0 2 26 e 8 {-19.3 -{-14.50 2

5 т 14. - 4.0 —- 74,5 3 27 n 13 +21.o -1710 3

6 у 11 — 3.6 —— 970 1 28 v 15 -1-22.0 - 110 3 :

7 c 10 — 1.8 +1215 2 29 w 15 -i-22.7  220 3:

8 0 13 - 1.2 - 960 2 30 s 13 -1-27.1 -1180 3::

9 тг 15 — 1.0 — 825 3 31 b 11 +28.2 + 560 2

10 Z 11 - 0.9 + 4.80 1,2 32 d 14. {-28.3 + 8o 3 .

11 a 9 . 0.0 0 1 33 а 12 -1-29.0  880 3 ::

12 g 16 . 0.0 — 330 3 34 1 11 -|-33.9 -14.50 3 ::

13 v 13 -I- 0.5 —-— 510 2 35 a 13 -{-35.2 - 360 2

14. f 9 + 4..4. +1805 2 36 v 12 +37.2 -1750 3 :

15 р 13 + 4..9 — 660 2 37 k 1o -|39.8 17oo 2

16 к 12 + 6.4. -i- 205 2 38 t 14 +4.o.5 -133o 3 ::

17 À 13 + 7.3 - 84,0 2 39 m 11 -i-4.1.4. -1300 3 ::

18 в 11 + 7.3 — 4,70 2 4.0 u .. +44.9 --xooo 3 ::

19 ш 15 -f- 7.5 - 63o 2 4.1 h 11 4-4.5.0 - 64,0 3::

20 ‚В 10 + 8.2 - 275 1 4.2 p 9 +59.o -{- 325 3::

21 ф 12 + 8.6 -| 56o 2 4.3 q 1o -{-63.6 + 4.15 3;:

22 ф 16 +12.9 + 130 3 4.4. г 11 +67.8 + 650 3::

‘I
When a star is determined, in this mode of proceeding, by three or more intersecting lines which do not

meet in a single point, bad trigonometrical combinations must be disregarded, and the centre of gravity of the

intersections afforded by the good ones only taken.

D
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F1g.2,P1a1e 11.H.1v.41=v.1o,11,12=h.1991. 1111.17“ 52m; N PD11s°1/.

(17) 1 have been rather unfortunate in my figures of this nebula. That given in my

Northern Catalogue (fig. 80) is not to be taken as more than an attempt, and that a most rude

and imperfect one to show the situation of the fine triple star in its centre with respect to the

nearer portions of the three principal surrounding nebulous masses. It is stated in the

observations recorded in that Catalogue, that a careful drawing made of the nebula was lost,

and that the figure there given was constructed from much less elaborate sketches (in fact

the rudest imaginable) aided by memory. The drawing from which my present figure is

constructed, was the work of a single night only (about the beginning of August 1835, for it

bears no date, though the time can be ascertained nearly from other circumstances). No

previous micrometrical measurements however having been procured of the stars involved and

adjacent, wherewith to prepare a “working skeleton” for laying down the nebula, both

nebula and stars were worked in bythe unassisted eye, and although a series of angles of

position among the principal stars was taken after the completion of the drawing (all single

measures), their results when subsequently projected, exhibited some material disagreements

from the eyedraf`t in respect of the situations of several of them inter se, and in one instance

(that of the star marked к in the Catalogue annexed) the situation so projected proved quite

irreconcileable with the eyedraft, a discordance which however disappeared on supposing an

error of' 5° to have been committed in one of the angles of position (from ß) by which it had

been determined. However as (allowing such an error to have been committed) the angles in

question sufliced to fix the relative places of the six chief' stars a В с ц 0 к by direct

intersections, and of { ь À p v ф X, cach by a measured position from ß combined with

undoubted allìneations among the other stars, on the whole in a tolerably satisfactory manner,

there was little difiiculty in inserting the other stars of the eye-draft so as to preserve their

configurations, and thence to lay down the nebula upon them without doing violence either

to its general aspect, or to any important feature. Had the discordance in question been

detected before tl1e final removal of the telescope it would have been easily rectiiied, but the

original drawing having been considered at the time satisfactory, it was put aside and not

subsequently re-examined and compared with the nebula itself, a circumstance the more to be

regretted as this wonderful object, independent of its intrinsic interest, has also been made a

subject of especial and elaborate examination by Mason in his paper already cited, illustrated

with a well-executed figure constructed from observations in the year 1839.

(18) Оп comparing our figures, they will be found to agree in every essential particular

allowing for the difference of light between refiectors of 12 and 18 inches aperture, with one

rather remarkable exception, viz., in the form of the southern mass of the trifid nebula and the

character of the curvature of the three paths or avenues which lead up to the triple star.

Mason represents these avenues as free from any abrupt change of direction, the northern

and the preceding of them branching out with an easy and graceful bifurcation from the

southern: whereas my figure whose correctness in this respect I cannot doubt, gives to the

preceding avenue a remarkably sudden and uncouth Hexure, like a gnarled branch of au oak,

just at its divergence from the other two. The southern nebulous mass, in my figure, has a

considerably wider extension towards the preceding side than in Mason’s which represents it as
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пеаг1у round; but as this portion is very faint there was probably not light enough in his

telescope to render the whole visiblef* On comparing his stars with mine as laid down from

the following catalogue, some will be found to which I have none corresponding (and vice

versa), and it is not unlikely that many more may have escaped my notice, not for want of

power in the telescope to show them, but for want of а suiiiciently prolonged and methodical

scrutiny specially directed to this point. Such objects in fact cannot be adequately described

and figured i11 a single night. They require repeated examination and breaking up into

triangles to be explored in detail, and tl1e near proximity of this in particular to another

extensive and complex nebula (Messier’s 8th), from which it is distant hardly more than a

degree, renders a fuller examination of it desirable, with a view to the possibility of tracing a

nebulous connexion between them.

CATALOGUE OF THE STARS LAID DOVVN IN THE FIGURE OF H. IV. 41 =h. 1991.

’
\

х у х l‘\yPD

ab ARA ANPD «S . ARA A I ‘б

No. Letter. Ё from a in from a in Ё No. iLetter. Ё” from a iuyfrom а imtime. Mic. Pts. о Ё time. Mic. Pts.l Q

Sec. Dec. Parts. Sec. Dec. Parts.

1 с 12 - 8.0 — 875 z 15 0 11 -{- 7.1 - 290 2

2 с 15  6.9 —— 390 3 16 1 13 -I- 7.2 --2980 2.3

3 р 13 - 6.4. -2230 2.3 17 к 12 -+ 7.6 + 280 2.3

4. х 14 — 4..1 -24.60 2.3 i 18 Z 11 + 7.6 -1000 2.3

5 a 15 — 4.1 + 300 2.3 I 19 о 13 -+- 7.6 -14.90 3

6 у 8 — 0.4. + 50 3 I. 20 [З 6.7 + 8.8 -184.5 2

7 b 15 — 0.3 - 830 3 i 21 1r 13 + 9.0 -1430 3

8 ff 6.7 0.0 о } zz а‘ 13 + 9.0 -3180 3

9 о 13 + 0.1 - 25 3 y 23 r 13 -|-11.7 -334.0 3

ro v 13 + 1.8 - 360 3 ‘ 24 т; 11 }-11.9  4.50 2

11 ф 13 -{- 2.9 - 535 3 25 À 12 -{-14.4. + 540 2.3

п. Е 13 + 4.3 -1510 3 y 26 v 13 -§-21.5 -24.00 2.3

13 д 13 + 6.6 - 115 3 y 27 ф 13 -}»22.8 -2970 2.3

14 ш 14. + 7.0 +1230 3 y

Fig. 3, Р1. П. V. 30; C Orionis; R A 5“ 27‘“; N P D 94° 57’.

(19) Although I have not succeeded in tracing any nebulous connexion between this nebula

and the great one about д Orionis, yet as their distance is not much more than half a degree, it

not improbably forms part of one great nebulous system extending southwards through and

beyond that nebula as far as ь Orionis up to which star a pretty conspicuous branch of the great

nebula runs. More powerful telescopes than mine must decide this point. Meanwhile, as this

nebula has never before been figured, and offers much that is remarkable in its form and relation

to the involved stars, I have bestowed some care in getting at least a tolerably correct repre

sentation of it. My figure is constructed from two drawings made on the 5th of November,

1834, and the 29th January, 1835, and from a series of equatorial differences of R A and

N P D of the principal stars involved in it (those of Class l, in the accompanying Catalogue)

"‘ A mistake of importance, as it enlarges the apparent scale of his figure in the direction of the meridian, has

been committed by Mr. Mason’s engraver. The parallels of declination in both the figures of this nebula which

are marked 22° 45', ought to have been marked 22° 50'. The places of his stars being determined by numerous

and elaborate micrometrical measures, are no doubt more correct than mine. —
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obtained on the 7th and 9tl1 January, 1835, which, though less numerous than might l1ave

been desired, have afforded a sufficient basis of reference for laying down the others from the

means of readings taken on both the eye-drafts which agree sufficiently well with each other

to claim for the stars marked as of class 2, a degree of exactness not inferior to what would

Наше been afforded by direct measures with the position micrometer.

CATALOGUE OF THE STARS LAID ПОЧТЫ IN THE DRAWING OF V. 30.

The starsr; and ( form the double star Е. 746; a is identical with c’ Orionis =

. х У - il . X 1 У „¿

No. lancer. gv ARA ANPD Ё ‘Хо Letter. д; ARA I ANPD щ

2 from и. from a. Q E from а. ‚ from а. 5

Sec. Dec. Parts. I Soc. Dec.; Path.

1 1 1o -18.8 -1055 1 14 д 12 - 0.2 i + 715 1

1 E 13 -19.5  841 2 ‚ 15 а 6 0.0 с

3 р 14 ~19.3 — 238 2 5 16 о 13 + 1.9 ‘ — 752 2

4 y 8 -18.8 »|560 1 ; 17 т 14- + 1.8 - 818 1

Ё Э 12 -17.Ё 11735 2 13 v 14 1 É.6 » 11308 2

10 — 9. 359 1 19 v 11 .o 1305 2

7 к 11 - 9.0 -1165 I 1 zo е 10 + 8.41 + 969 1

8 11 ю — 7.7 -1198 _ 1 11 É 15 -«l»- 8.6 i -1701 1

9 Z 12 — -1195 E 1 ‘ 22 ß 9 ïxfäâ ‚ 1 65 1,2

10 а 1 — . —105о 2 23 7 1. 4 144 1

11 b 16 — 5.1 -1110 1 14 1 ’ -§-1.o" -1140 11 s + х 5 ' + is ' + 8

11 1! 13 — . 155 2 25 ф 14 1 . 1 1

13 и 14 - 1.0 -1595 1 16 ш .. +4o.oi + 45 1

I ‚

î> SC.

680; and ß with c“ Orionis = V. 154. Piazzi. Just beyond the limit of the figure occurs

the star V. 144 Piazzi, whose differences in R A and N Р D from a are- 59‘. 5 and — 436 Pts.

Fig. 4, Р1. П. 30 (Bode) Doradûs,=Lac 449. Neb.:B. l038=A. 14?.=h. 2941.

RA 5“ 40"‘: Ы PD 159° ll’

(20) This is one of the most singular and extraordinary objects which the heavens present,

and derives no small addition to its intrinsic interest from its situation, which is among the

thickest of the nebulœ and clustering groups of the greater Nubecula, of whose total area it

occupies about one five-hundredth part. For these reasons, as well as because its real nature has

been completely misunderstood, and its magnified appearance so strangely misrepresented in the

only figure which I am aware to have been made of it as to convey an entirely erroneous impression

both of its form and structure; I have taken great pains to give as nearly as possible a perfect

representation ofit as it appeared in tl1e twenty feet refiector 011 а great many occasions, but more

especially on the 29th November, 1834, when a “ very careful drawing” was made of' it by the

eye alone, unaided by any micrometrical measures; and on the 21st and 22nd December, 1835,

when the nebula was worked in from the telescope on a “ skeleton” previously prepared by an

approximate reduction ofthe micrometrical measures ofits principal stars, forminga chart, with a

system of triangles, for its reception and for that of minute stars not susceptible of micrometric

measurement, or not considered as of sufiicient importance to be so measured. This is the

only mode in which correct monographs can be executed of nebulœ of this kind which consist

of complicated windings and ill-defined members obliterated by the smallest illumination of
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the ñeld of view; and in which the small stars, when very numerous, can be mapped down

with tolerable precision.

(21) Т11е following catalogue contains all the stars which I have been able distinctly

to perceive within the area occupied by the nebula and nearly adjacent to it. Owing to the

CATALOGUE or THE STARS LAID DOWN 1N THE MONOGRAPH or THE NEBULA ‘

ь. 2941 = зо (BODE) DORADUS, ac.

х х
. Coord. Coyord. . _ Coord. Co-yord. .

No. Letter. ‚Ё from a in from n in Ё N0. Letter. gb from a in from a in ё

д parall. merid. б 2 parall. merid. б

Бес. Dec. Sec. Dec. Sec. Dec. Sec. Dec.

1 13 -382.0 -260.0 2 54- Ё 12 — 19.3 -395.1 2

2 14, —3б7.о -—2о9.о 3 55 а 13 - 16.0 {-133.5 1

3 .. -363.5 -*-238.5 3 56 14. - 11.4. -284.4. 2

4. .. —358.о: ——185.о: 3 57 17 - 10.3 -186.2 3

5 15 -555-5 +155-5 з 58 15  9-3 - 6-9 2

6 14 -555-<1 + 61-7 5 59 14 - 9-4 -266-7 5

7 14, -345.0 +101.3 1 60 Z 10.11 - 6.7 - 52.1 1

S .. -338.9: -148.0: 3 61 12 - 4.2 - 68.9 2

9 Ф 14 -331.0 -{-264.0 3 62 14. - 2.8 -339.6 2.3

10 14, -326.8 +121.9 3 63 16 - 2.5 - 6.0 2

11 .. -325.0: -222.0: 3 64. 15 - 0.7 + 13.5 2

12 х 12 -298.1 +284,.o 2 65 13  0.5  22.0 2

I3 1 11 -295.5 - 92.8 1 66 a 9 0.0 0.0 1

I4 ф 12 -292.5 -1-198.5 1 67 14. + 4_7 - 60.0 2.3

15 15 —-289.5: -278.6 3 68 12 + 7.0 -334.5 2

16 в 11 -289.1 - 39.1 1 69 14. -1- 9.7 - 8.7 2

I7 14 -281.7 -1-204.3 2.3 70 13 + 16.3 - 15.2 2

18 16 —28о.8 + 26.9 2 71 12 + 21.0 + 20.0 2

19 14. -264.5 +231.5 3 71. 14. + 4.1.4, + 44.0 2

20 10.11 -264.2 -584.3 1 73 17 + 44.0 - 16.5 2.3

21 17 -264.2 -1-262.0 3 74 б 10.11 + 45.2 -239.0 1

22 w 12 -262.0 -+-24.7.0 3 75 17 + 4.7.3 - 1.0 2.3

1-3 16 -261.0 -{-184.5 3 76 17 + 54.0 -|- 17.0 3

24 15 -24.8.5 -1-236.9 3 77 у 10.11 + 55.1 +122.8 1

25 15 -239.2 -if-173.5 3 78 12 + 67.8 -542.2 2

26 16 -257i +5941 з 79 15 + 70-2 -155-9 5
27 15 -233.3 -1-155.2 3 80 12 -1- 76.9 + 91.7 2

28 15 -176.2 - 2.5 3 81 À 11.12 + 79.5 + 1.0 1

29 ß 10 -174..0 |- 22.9 1 82 17 + 88.8 —524..2 3

30 15 -165.1 —|— 36,2 2.3 83 15 |- 90.0 -{- 66.6 2.3

31 9 11.12 -158.0 -294.2 2 84. 17 + 95.8 -505.2 3

52 ‚ 14 -154-5 - 5-1 5 85 17 +199-8 -5422 5

33 р 13 -152.4. -123.8 2 86 а 12 +112.7 -110.2 2

34. р„ 13 -151.4. -129.8 1 87 10.11 +127.0 -{-4.34.0 2

35 P 13 -14.9.3 -119.8 2 88 1’ 12 +14.6.8 -24.0.8 1

36 15, 14. -14.7.6 -1-115.5 2 89 16 -§-152.8 -232.8 3

37 P 13 -14.2.9 -127.8 2 90 17 -«|163.8 -402.7 2.3

38 15 -133.4. -14.7.3 3 91 p. 12 +197.7 + 16.0 1

39 . . -125.0 -4.89.0 2 92 15 + 198.8 }»-34.0.1 3

40 16 -124.5 - 3.1 3 93 .. +227.o -§-481.0 3

4.1 17 -121.0 -1-291.0 3 94. ‘г 14. -1-230.0 - 10.0 2

4.2 If 12 -103.6 —— 56.1 2 95 17 +24б.5 +19о.о 2

43 15 -100.5 + 78.7 2 96 12 -{-246.8 -1-315.1 1

44 - - 856= -4655= 5 97 11 15 +2557 - 47-5 2

45 fl 11.12 - 75.0 -288.0 1 98 13 {-271.8 -330.7 2.3

46 16 - 4.2.3 - 85.8 2 99 10.11 -1»-280.0 -557.0 2

47 13 - 37.2 - 68.9 2.3 100 13 -1-283.8 -34.3.7 3

49 13 - 32.4. - 2.9 2 101 16 }-301.0 -ì-34.9.4 2.3

49 17 - 32.0 -1-222.0 2 102 13 -{-310.8 +328.9 2

$0 14 - 30.4. -278.5 2 103 13 -1-317.3 -1-341.9 2

51 18: - 26.5 -126.0 2 104 17: -|322.5 -{-330.1 2.3

S2 15 — 24-9  56-5 2-5 195 17 +575-6 +195-4 2-5

53 13 - 22.8 -162.4 3

Е
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convergence of' the meridians so near the pole, they are laid down in the figure, and entered

in the catalogue, not according to differences of R A and polar distance expressed as usual in

time and in parts of the equatorial micrometer-but according to the values x and y of

rectangular coordinates measured on the parallel and meridian passing through the central

star, and both expressed in seconds of absolute angular measure.

(22) The first class of stars in this catalogue comprises those which have been

determined by the combination of direct measures of differences of R A and N Р D taken

with the equatorial with angular measures of position taken with the 20 feet micrometer, or

by such only of the latter description of measures as I consider on the whole, from their

number and satisfactory coincidence of their results, equal in weight to such direct deter

minations. The second class contains stars determined by the projection of' angles of position

only but less numerous and accurate than those of class l, or in which angles of position

not alone sufficient for determining the coordinates have been combined either with observed

differences of R A, or with distances obtained from configurations with stars of class l,

capable of affording a considerable degree of exactness. Class 3, contains stars inserted on

the “skeleton” by the eye, and whose coordinates therefore will be more or less exact

according to their situation, whether favourable or unfavourable for good configurations.

Some of' these which, owing either to the employment of a measured angle or to some other

favourable circumstance, appear to claim a higher degree of confidence, are indicated by 2.3

in the column of classes.

(23) The stars thus scattered over the area occupied by this nebula may or may not be

systematically connected with it, either as an individual object, or as part of the vast and

complex system which constitutes the Nubecula. In respect of their arrangement there is

nothing to distinguish them from those which occupy the rest of the area covered by the

nubecula, in which every variety of condensation and mode of distribution is to be met with.

The nebula itself (as seen in the 20 feet reflector) is of the milky or irresolvable kind-quite

as free from any mottling or incipient stellar appearance as any other nebula which I can

remember to have examined with that instrument. Its situation in the Nubecula is

immediately adjacent to two large and rich clusters (h. 2922. and h. 2931.). Mr. Dunlop

remarks that “ the 30 Doradûs is surrounded by a number of nebulae of considerable

magnitudes, 9 or 10 in number, with the 30 Doradûs in the centre,” of which nebulae he gives

a figured representation. For what objects these can be intended I am quite at a loss to

conjecture, unless they be the brighter portions of the nebulous convolutions seen without

their connecting embrancliments. But with this supposition their relative situations, inten

sities, and magnitudes in the ’figure alluded to, so far as I am able to judge, appear

irreconcilable.

Fig. 1, Plate I. Messier. 8 = h. 3722; R A. 17” 53"“ 27’; N Р D. 114° 21’ 16".

(24) This fine and complicated nebula is, as already remarked, a near neighbour of

H. IV. 4l, and is also closely adjacent to, and partly intermixed with, the cluster h. 3725, which

follows the chief star in the nebula (9 Sagittarii) about lm in R A, nearly on the same parallel.

It is also preceded about 4”’ of time by a large and loose, but very rich cluster (h. 3717) about
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a quarter of a degree to the south; so that its neighbourhood is in a high degree rich and

interesting. Its brighter portion may be described as consisting of three pretty distinct streaks,

or masses of nebula of a milky or irresolvable character, arched together at their northern

extremities so as to form some resemblance to the arches of' an italic letter m very obliquely

written, and this is the aspect under which it strikes the eye on a cursory view. On closer

attention these streaks are seen to be connected and run into each other below (or to the south)

by branches and projections of fainter light, and to form three distinct basins, insulating oval

spaces, one entirely, the others comparatively dark. Northwards, a great effusion of faint

nebula runs out, insulating a larger and more illdefined basin of' great extent and irregular

form which in some measure communicates with the bestdefined and darker of the three oval

spaces already spoken of. The preceding and brighter of the three streaks is very remarkably

distinguished by a vivid and abrupt concentration of its light to a kind of elongated nucleus»

just following a star (п, No. 36 ofthe accompanying catalogue) and so near it that on a careless

view it might be regarded as having that star for its centre of condensation. But with

moderate attention this is seen not to be the case. The proper nucleus is decidedly not

stellar, and resembles much more that of the nebula in Andromeda than any other I can call to

mind as a term of' comparison. The Whole area occupied by this nebula, taking in all the

convolutions I have been able to trace, is about one-fifth of a square degree.

(25) In delineating this object every attention has been paid to exactness. As the stars

in it are numerous and many of them conspicuous in the equatorial, the relative places of these

were in the first instance ascertained by between 400 and 500 differential observations of R A.

and N P D taken with that instrument on the 6th, llth, 12th, and 15th of September 1836,

and the 13th and 26th of July 1837. From these measures skeleton charts were then

constructed, and being divided into convenient triangles, the nebula was worked in upon them

and the smaller stars inserted within the triangles on the nights of September 4th and 5th, and

October 3rd, 1837, and on one previous occasion, about the same time, but of which the date is

not specially recorded. On the 6th September 1836, also, a series of angles of position among

the principal stars were also taken with the 20 feet micrometer. From the whole evidence

thus afforded, and by the collation of a diagram (not of much value) made in sweep 474, the

ligure of the nebula now presented to the public, and the subjoined catalogue of stars observed

in it have been constructed. In all these figures of nebulœ I have held it unadvisable to

disfigure the engraving with letters or numbers pointing out the stars. It is easy for any one

who may wish to go into any minute comparison of them with the actual objects to take up

the places of the stars on tracing paper, and then by añixing to them their proper references

by the catalogue to form a skeleton chart adapted for his purpose. I should observe that in

this catalogue and figure only such portion of the cluster VI. 13, as is intermingled with

the nebula is included: neither has attention been paid to the mapping down of stars out

of the area occupied by it or closely adjacent.

The stars A, D, and X of the catalogue are identified respectively with A S C. 2074

(9 Sagittarii), A S C. 2078, and A S C. 2067 (7 Sagittarii). -_

_, __~
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CATALOGUE OF THE STARS TO ACCOMPANY THE MONOGRAPH OF THE NEBULA M. B=h. 3722

RA OF THE STAR A (=9 SAGITFARII) 17“ 53'“ 2722 NPD 114° 21’ 16’.

1 у I | ‘ .Y_ ARA Ани) ‚а . мы ANYPD 4 ‘. . ARA _AMD

No. Letter. Ё in time 111 Parts Ё No. Letter. Ё’ in time in Parts Él No. Letter. з’ in time ш Parts

2 from А. from А. 6’ E from А. from А. ‘д д from A- from А

Sec. Dec. Parts. ‘ See. Dee. Puts. SN- DW- PU“

1 X 6 —60.97 —1262 1 63 15 + 6.4. -2040 3 Í 11.5 16 +317 +141°

2 т 10 -58.92 - 378 1‘ 64 16 + 7.8. +1320 3 д‘ 126 C 8 +33°$ + 4-04

3 ‹ 12 —57.5. -— 920 3‘ 65 R 13 + 8.62 +1235 1| 127 c П +33—О9 — 190

4 и 12 —54‚.15 — 630 2“ 66 Ь 12 + 9.0. + 500 2,“ 128 12 +34‹°- + 31°

1 5 12 -4&5» - 35° 3.1 61 15 + 99- -1405 з! '29 16 +34~4 +“°°

I 6 13 -48.2. — 690 311 68 ш 12 + 9.4. +2300 3‘ 130 14 +34--9- _ 58°

1 7 г; 12 ——4.8.00 + 302 21; 69 14 + 9.4. -1560 3 131 e П +35-35 + 934»

8 12 -45.3- -1527 3 f 70 15 + 9.7. -2430 3 + 13; 1 9.10 +354-4 + S4»

9 I2 _453 + 597 3 д 71 15 +10.7. +1640 31+ 133 15 +355- _’-590

10 15 -38.0. -1480 3 72 13 +11.5. + 290 3~' 134. I4» +36-0- _ 62°

11 1 12 -36.83 + 961 2 ’ 73 k 13 +11.7. - 40 3 135 I6 +361- — 59°

12 12 -34.4. -2025 3.11 74 f 13 +12.7. -2810 3 Ё 136 13 +359 _3°5°

13 16 -32.5. - 270 3 1 75 14 +13.6. + 190 3 137 N 1‘ +3772  607

14 17 -30.0. + 820 31x 76 2 13 +15.23 - 380 iz. 138 g 12 +373 _‘9’°

15 О 12 —29.83 +1082 3 1 77 а 12 +15.6 - 525 3 139 - +39-1 'l' 7-35

16 Z 11 -29.63 + 68 I Н 78 12 +15.9. —-1890 3 140 K l0ll +40-07 + 417

17 r 12 -29.14 +1519 1 79 12 +15.9. -2325 3 141  -ì-40.2. + 34°

18 16 -29.0. - 490 3 80 13 +16.3 -2380 3, 14.2 I4. +405 —' 3°

19 1r 11 -28.78 -1845 11 81 ß д; +16,3 -1465 3 143 s 8 +4l0 -3050

20 12 -28.2. -1137 3 ` 82 14 +16.7 - 300 .‘3 144 L П +41-95 + 135

21 12 -26.3 -2000 3‘ 83 14, +17.6 + 525 +3 145 W Н +42-0- _ 55|

22 12 —26.2. - 150 3 84 13 +17.6 - 330 {3 . 146 14 +42.1. -3110

23 17 -26.1. - 620 43+ 85 14, +17.7 -2465 И 147 14- +4»77 — S55

24 I4. -15-0. + 230 3 86 13 +18.2 - 220 31 148 I5 +474»- "U05

25 16 -25-7- + 790 3 87 16 +184 - 980 3 149 F 9 +43-02 +1341

26 12 -25.6. -2150 3 88 14 +137 + 740 43 150 H 9 +43—35 — 4-07

27 m 12 -24.08 + 326 1 89 Q 11 +18.8o + 34 ` 1 151 I5 +447- _ 78°

28 14 -24.0. -2030 3 90 13 +19.5. +1290 3 |51 I3 +453 —' 9°

29 Ä 13 -231-- +1310 3 91 J 11 +1975 + 979 UI 153 П +46-1- + 39°

30 14 -23.1. 0 3* 92 P 11 +2o.24 + 49 1 ‘ 154 T Il +4-5-3! + 634

31 в 12 -23.0. +2130 ‚2 93 16 +22.o - S90 13, 155 12 +4б.5‚ — 510

32 I5 _12-I- +2900 \ 3 94 12 +22.о —2108 13‘ 156 S 12 +477«7 "Í" 318

зз ‘5 —=‘-5- +=9‘5 3 95 12 +221 -mo ‘з 157 G’ ‘О ++9-‹> — 150

34 l 12 -20.42 + 851 1 96 О 11 +22.29 + 467 14 153 G I0 +49l6 — 123

35 13 -13.4- +2650 13 97 ‘у 10 +2253 -1753 1, 159 15 +49-4»  765

36 11 11 -11.95 + 272 11 93 5 ‚з 413,05 +1757 1l 160 15 +50.8. + 580

37 15 - 9.1. +2640 +3 99 7’ д; +13; -1803 3,! 161 v 11 +51.12 - 707

38 p 12 - 8.76 +1972 1 100 13 +23.6 -1660 3j 162 р П +51‹3- —1-°4°

39 16  8.1 - 810 3 101 14 +23.6 -1245 3‘ 163 13 +52-3- +1390

40 r 12 —— 7.39 + 107 1 102 t 8 +23.61 -2646 1. 164 I5 +54~7 +1100

41 x 12 - 6.2. + 15 +3 103 16 +23.3 +1980 3‘ 165 V ll +54-73 +1723

42 13  5.7. + 300 \3 104 14 +24.2 +2210 3: 166 12 +55# -1590

43 y 11 - 5.07 -1178 ‘1 105 q 12 -1-25.2 -1030 34 167 п +565 _ 33°

44 15 - 5.0. +2560 \ 3 106 15 -+-25.8. -2160 3| 168 р 12 +57.6. +1010
45 15 - 1.6. +2695 +3 107 а‘ 13 +26.o5 +2098 2! 169 ф 11 +61.0  891

46 14  1.2. +2520 3 108 16 |+26.2. +1900 3 170 15 +514 +1115

47 16 - 1.1. +2750 ‚3 109 14 '+27.5 + 835 \3 ¿l 171 12 +613 + 670

48 13 - 0.9. — 130 +3 110 13 +28.o. -1765 3| 172 W 11- +51-9 _ 4-59

49 13 - 0.9. - 90 3 111 M 11 +28.87 - 53 1‘ 173 I5 +624 +1217

50 A 6 о о 1 112 д 12 +29.о. —1921 2 174 w’ 13 -1_-62.5  439

51 14 + 0.1. +2525 3 113 16 +29.4. +1715 3 175 14 +533 + 715

4 52 16 + 1.1. —1050 3 114 E 10 +29.55 +1183 1 176 14 +553~ — 125

| 53 16 + 1.4„ +1360 3 115 12 +29.6 + 45° 3 '77 U П +66-I3 +1435

‚ 54 15 + 1.5. +1100 3 116 b 11 +29.9. + 157 z 178 П +69-4 _ 73°

55 I3 + 2.0. + 345 3 117 15 +3o.0. -1600 3] 179 13 +703 + 87°

56 15 + 2.1. + 590 13 118 a 11 +31.44 - 15 1. 180 ф 11 +71.05 -1032

57 14 + 3.1. +1280 L3 119 d 11 +31.64 - 135 2 181 15 +71.3 + 150

53 В 7 + 4.78 — 722 |I 120 1’ 12 +31.66 +1557 1 182 14 +72.3 + 505

59 13 + 5.0. +1010 43 121 16 +31.8. -1335 3 | 183 14 +77l + 75°

60 X 11 + 60 + 460 1,3 122 12 +32.1. -1690 3 1 184 11 +77-7- _‘S15

б! I5 + 6.0. -1050 i3 123 12 +32.3. + 280 311 185 D 6 +7775 + 638

62 13 + 6.4. +1895 ,3 124 15 +32.4. -1400 3.“ 186 13 +81.0 + 265

‚ 4 „

Class.
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Fig. 2, Р1. I. h. 3435: к Crucis. R A, 12” 43"’ 36’, N P D 149° 25’ 31" = Lac. 1110 (Neb.)

= A 301 = B 4225.

(26) Though set down by Lacaille as nebulous, and on that authority entered as a

nebula in Bode’s Catalogue, no nebula is perceptible in any part of the extent of this cluster,

which though neither a large nor a rich one, is yet an extremely brilliant and beautiful object

when viewed through an instrument of suŕlicient aperture to show distinctly the very different

colours of its constituent stars, which give it the effect of a superb piece of fancy jewellery.

The area occupied by it is about one-fortyeighth part of a square degree, within which area I

have laid down, partly from micrometric measurements (as regards the large stars) and partly

from intertriangulation by the eye (as respects the small ones), the stars (110 in number) of the

following catalogue.

CATALOGUE OF THE STARS LAID DOWN IN THE CLUSTER h. 3435 ABOUT к CRUCIS.

х У X У х у

- ARA ANPD  ARA ANPD ä ARA ANPD vi

No. Letter. from a ìnfrom a in ._. No. Letter. âo from a in from a in Ё No. Letter. from a in-from a in Ё

д time. Miara. U E ame. Miara. D ame. 11ic.Pa. U

Sec. Dec. Parts. Sec. Dee. Parts. Sec. Dec. Parts.

1

1 7‘ 10 -27-5 - 6951 2 38 11 + 7-6 - 421 3 75 6’ +244 - 653 2

2 12 -19.1 - 84.0 3 39 14 + 8.6 — 643 3 76 1 +24.7 + 282 1

3 14 -142 - 595 3 40 14 + 9-2 - 646 3 77 Z +248 - 55 1
4. 12 -14.1 — 4.68 3 41 13 + 9.6 ~ 734 3 78 -+-25-1  553 3

5 15 -13-2 - 351 3 42 14 +10-6 - 735 3 79 +25-7 - 30° 3

6 15 -12.3 -1002 3 4.3 11 -1-11.0 -1211 3 80 ß +26.3  718 1

7 12 -12.1 — 695 3 44. 14. 4-11.2 -1168 3 81 -1-26.5 - 283 3

8 13  8.6 -1130 3 4,5 16 +17..2 — 327 3 82 9 -1-15-7 - 374- 2

9 15 - 8.5 - 958 3 46 ш 11 +п‚.3 — 334 2 83 +26.8 - 797 3

1° 14 - 6-3 — 736 3 47 14 +12-5 - 384 3 84 +27-0 1°6° 3

Il к 10 — 6.0 —1468 2 48 :È 11 -1-13.2 «-1014 1 85 -1-27-6 -— 357 3

12 13 - 47 -1100 3 49 15 +13-4 - 463 3 86 +27-3 + Щ 3

13 15 — 46 — 265 3 50 15 +13-9 — 493 3 87 +27-3 -1073 3

14 14 - 40 - 910 3 51 14 +14-2 - 237 3 88 +27-9 + 73 3

15 15 - 3.2 — 260 3 52 ò` 8 -1-15.2 - 430 1 89 +28.о — 4.31 3

16 13 — 2-3 - 620 3 53 13 +15—4 — 85 3 90 +136 — 949 3

17 н 11 — 1-5  379 1 54 14 +159 — 764 3 91 +236 — 41° 3

18 13 - 1.1 — 490 3 55 14. -{-16.0 — 490 3 92 -1-29.0  575 3

I9 15 - 0.2 -1043 3 56 ф 10 -|-16.3 - 374. 1 93 -i-29.4 - 656 3

20 ц 7 0 о 1 57 13 -§-16.3 + 5 3 94. -1-29.6  452 3

21 13 + 0.4. + 211 3 58 12 -1-16.7 - 717 3 95 +30.2 - 726 3

22 15 + 6-6 — 854 3 59 6 11 +16-7 —1663 2 96 +304  926 3

23 13 + 0.8 -1010 3 60 14 -1-17.8 - 94.2 3 97 +32-9  434- 3

24. 12 + 2.6 -|- 105 3 61 13 +17.9 - 724 3 98 +33-7  41-5 3

25 11 + 2.7 - 44.8 3 62 15 -|18.0 —— 458 3 99 +345  725 3

26 11 + 2.8 - 662 3 63 s 9 -1-18.9 - 313 1 100 p -«}-34.7 -1313 1

27 v 11 + 3.0 - 813 1 64 a. 13 -|19.o - 390 3 101 х +35-9  925 7

23 14 + 3-1 -1300 3 65 13 +19-5 - 740 3 102 т +36-9 — 105 1
29 13 + 3-3  208 3 66 13 +20-5  284 3 103 +37~3  720 3

30 15 + 3.6 — 610 3 67 15 +21.2 -1037 3 104 -1-33-7 -1143 3

31 12 + 3.7 + 140 3 68 14. -1-21.4. -1093 3 105 -«|4.0.1 -1121 3

32 11 + 3.8 - 566 3 69 13 -{-21.4. — 325 3 106 +4.2.o -1165 3

33 12 -I- 3.9 - 276 3 70 11 -{21.7 - 675 3 107 о’ +43‚3 — 9О3 2

34 14. + 4.0 — 790 3 71 15 ~{-22.7 - 366 3 108 +46.o - 583 3

35 15 + 4.4 -1200 3 72 7; 9 -{23.8 -1121 1 109 +47.3  643 3

36 14 + 4.7 - 712 3 73 и‘ 11 -|-24.0 - 644 2 по -r -1-51.5 - 585 2

37 14 + 4-8 - 366 3 74 12 +244 — 22 3

F
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(27) Colour is conspicuous in the following stars of the above catalogue :

a Greenish-white. ô Green. ф Bluegreen.

В Greenishwhite. e Red. a Найду.

у Greenish-white. { Green.

The stars of Class 1, have been determined by equatorial differences of R A and N P D.

Those of Class 2, by angular measures or good allineations combined with an observed

difference of R A and those of Class 3, on a simple reading off of the places asinsertcd by the

eye within the triangle of a prepared skeleton. The A N P D of the star П. (No. I)

may be 8 or 10" in error, owing to a probable mistake in reading, in one of the equatorial

measures of position.

Plate III. figs. 1, 2, 3, 4, 5, 6.

(28) The six figures on this plate are all delineated on a uniform scale, the area

included in each being 9’ 30" in the vertical direction or that of the meridian, and ll’ in

that of the parallel, or about onefiftieth of a square degree. The first of them (fig. 1,)

represents Lacaille’s nebula 47 Toucani of Bode’s Catalogue, or No. 2322 in mine, resolved

into stars as described in the observations above recorded, and as seen on a. great many

other occasions. The contrast between the rose-coloured light of the interior a11d the white

of the exterior portions cannot, of course, be represented in an engraving, but of tl1e pheno

menon itself, I have no doubt. The double star on the south preceding edge of the more

condensed portion has probably no connexion with the cluster.

(29) The law of condensation of this cluster is

remarkable. Three distinct stages or steps of degra

dation are noticeable; the density at any point of the

diameter being proportional to the ordinate of a „Ä

curve whose form is that of tl1e annexed figure, in _ _ „_

which tl1e diameter of the central elevated portion

corresponds to 135.5 of right ascension. Its figure is

round, and not elliptic,(at least not so elliptic) as described and figured by M'r. Dunlop.

I will not take upon myself to say that the extreme outlying stars which extend to 10’ or

12’ оп all sides from the centre may not show some tendency to elongation in one direction

rather than another; but as regards all its interior portion, on the very frequent occasions

on which I have viewed it myself and shown it to others, I have always considered its

appropriate designation to be a globular cluster, nor has any remark to the contrary made

by those who have examined it in my presence led me to regard this character as doubtful.

I am more particular than I otherwise should be in noticing this discrepancy, because all

my experience has led me to conclude that the globular form is much more generally

accompanied with perfect resolution into stars than the elliptical. Indeed I can hardly

call to mind an instance of an elliptical nebula of any considerable size and brightness*

‘* The oval nebula M. 1 = h. 357, near Z Tauri, is barely resolvable in the twenty feet reiiector; and

if I am correctly informed, the three feet speculum of Lord Rosse suffices for its complete resolution. The

great nebula Of Andromeda, however, as also the first of my Father’s 5th class (11. 61), discovered by Miss



NEBUL/E AND CLUSTERS OF STARS. 19

which the power of the 20 feet reflector sutlices so to resolve; while examples on the other

side, of globular clusters perfectly resolved, without any remaining suspicion of unresolved

nebulosity are innumerable. Between these two characters then, (ellipticity of form and dilii

culty of resolution) there undoubtedly exists some physical connexion. Possibly the conditions

of dynamical equilibrium in a sphere may be compatible with larger intervals and greater

separate magnitudes than fn an ellipsoid-a subject on which more hereafter. It deserves

also to be noticed that in very elliptic nebulae which have a spherical centre, (as in M. 65 =

h. 854) a “resolvable” or mottled character often distinguishes the central portion, while the

branches exhibit nothing of the kind.

(30) The remaining five figures of this plate represent fields of view (or at least so

much of the circular field of 15’ in diameter as can be included in the rectangular area

of each ligure) in the Nubecula Major. They are for the most part eyedrafts assisted as

to the proportions of the parts in copying for the engraver by a few measured angles. The

original drafts were made with much care, not in the course of sweeping, but in observations

devoted especially to that purpose, on the full scale, or very nearly so, on which they are

engraved, in order to illustrate the strange and anomalous variety of structure which subsists

in that system. In addition to the descriptions appended in the catalogue to the observed

places of the several nebulœ of which these respective groups consist, there are some other

particulars which require notice, as follow.

(31) Fig. 4, Plate III.-The single observation off 523, No. 50, would appear to have

been somewhat hurried owing to the quick succession of objects, and the stars referred to

as mixed with the group may be either the two stellar nuclei of the brighter nebulae in the

upper group taken for stars, or may refer to the Stars intermingled with those in the lower

and the intermediate ones. The nebulous mass which this figure is principally intended to

represent, consists of at least 8 nebular nuclei, four of which are much more conspicuous

than the others, and in hazy weather, or with an inferior telescopic power, appear as four

distinct nebulae forming a trapezium, for which reason their places as derived from the

drawing by measurement on a scale have been inserted in this catalogue.

(32) Fig. 5, Plate III.-The two brighter portions of the principal nebula (the “triple

nebula” of the descriptions) have somewhat of a mottled or resolvable character which is

not alluded to in the sweeps-probably for want of time for the eye to grow accustomed to

the object.

(33) Fig. 6, Plate III.-The “Binuclear nebula,” as it is called in the descriptions,

at the southern end of an arcformed cluster,” consists in reality of four nuclei, (one of

them very faint) feebly united by very faint nebula. The fourth is, however, 'almost

detached. The long attention bestowed on this nebula has also led to the detection of

another very faint nebula, (that which follows the double star in the lower part of the

figure) h. 2810 which had been overlooked in all the sweeps, and is entered in the

catalogue on the evidence of this figure.

(34) Besides these more elaborately delineated groups, three other groups in the

6(

C. Herschel, by far the most conspicuous among elliptic nebulae, have hitherto, so far as I am aware, resisted

every power which has been applied to them.
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Nubecula Major, are also represented in Plate IV. Figs. 7, 9, and Plate VI. Fig. 20,

from diagrams made in the course of sweeping and without the same pretensions to

exactness which the foregoing possess, though tending to give a very good idea of the

objects they represent, as well as further to elucidate the peculiar character of the

Nubecula.

(35) Plate IV. Fig. 1, h. 2552.-This curious object belongs to the class of Annular

nebulœ with centres, a class consisting so far as we at present know of only three individuals,

viz. this and the two extraordinary objects M. 51, and M. 64, represented in figures 25 and

27, of my Northern Catalogue, between which the nebula now under consideration holds a

kind of middle place. Although the nebulous ellipse into which the annulus is obliquely

projected is incomplete at the extremities of its longer axis, yet its general form cannot be

mistaken. The central mass is much more concentrated than that of M. 51, and

resembles more nearly that of lil. 64, which latter, it is further to be remarked, has for

its nucleus either a double star or some resolvable group putting on that appearance,

while our present object is expressly stated to have a resolvable nucleus.

(36) Plate IV. Fig. 2, h. 3501 is a very problematic object, and must be regarded at

present as forming a genus apart, since it evidently differs from mere “double nebulae,"

not only in the singular relation of its two halves to each other, (having each a well and

an ill-defined side, their sharply terminated edges being turned towards each other and

exactly parallel) but also by the intervention of the delicate nebulous streak intermediate

between them and lying in exactly the same general direction. It may perhaps be considered

that the nebulae V. 24 and I. 43, (figs. 37 and 50, of my Northern Catalogue) offer some analogy

of structure to this; but if so it is a very remote one, the nebulae constituting these objects

being in both instances very unequal in size and brightness, and being individually merely

elongated nebulae of the ordinary type, which these are not. On the other hand we have, in

the completely resolved cluster, Plate V. Fig. 5, an object which, removed to such a distance

as to appear nebulous, would present a considerable approach to it in point of general

aspect.

(37) Plate IV. Figs. 3 and 6, h. 3239 and 2370, are objects evidently analogous, and

may be termed “falcated nebulae,” the falcated form, however, being much less marked

in the latter than the former, the train forming a less conspicuous appendage. Each has

a double star (or a resolvable nucleus putting on that appearance) in its head or more

condensed part. It should be observed that the stars in fig. 3, are put in without any

attempt at individual delineation. This tine nebula occurs in a very rich part of the

milky way, in that wonderfully superb region which ushers in the great nebula about 17

Argus.

(38) Plate IV. Fig. 4; h. 3075 is an object altogether unique. The resemblance to a

“ bust or silhouette profile,” though really obvious, is perhaps somewhat exaggerated (as all

such fancied resemblances are sure to be) though involuntarily, in the drawing. It is

described by my Father, as “a broad extended nebulosity forming a parallelogram with a

ray southwards.” He does not make any mention of the stars in it (see his Catalogue, V. 21.).

(39) Plate IV. Fig. 5, h. 3523.--This is Bode’s 185 Centauri, observed by Lacaille,

and remarked by him as nebulous. The reader will not fail to compare it with V. 43,



NEBUL11: AND cLUs'rERs or smits. 21

figured in my Northern Catalogue (fig. 55), to which it bears a perfect analogy. They are

the two finest specimens of their class-that of large, faint, oval nebulœ with small, bright,

exceedingly condensed, oval nuclei. And it will not escape notice, on comparison of the figures,

that in both cases the nucleus appears to contain within it a still smaller round kernel.

The minute scrutiny of these objects with instruments of larger aperture and high magnifying

powers, would be in the highest degree interesting and instructive. The situation of 185

Centauri, is however too low for very satisfactory observation in these latitudes.

(40) Plate IV. fig. 7 = h. 2859, &c., fig. 8 = h. 2315, and Plate V. fig. 10 = 11. 2359,

represent nebulae of irregular forms having a tendency to several centres of' condensation;

in the case of fig. 7 but little conspicuous-in that of fig. 8 (otherwise remarkable for its

extravagant length and crooked shape) much more so, while in Pl. V. fig. 10, the formation

of separate nuclei is decided, the intermediate faint nebula barely suiiicing to mark them as

forming a connected system. Wie may conjecture, though to us and probably to a remote

posterity, it can be no more than conjecture, that such groups as Pl. IV. fig. 9 = h. 2923, &c.

fig. 10 = h. 3324, &c. and fig. 11 = h. 3908, &c., may, in the progress of indefinite ages, have

resulted from a process of internal segregation from nebulae which once occupied the whole

of their intermediate space, but which has at length been completely absorbed from among

them, and it is only by placing on record, as early and as precisely as possible, such instances

as the above, that any chance, however slender, of exchanging conjecture for knowledge

can be looked for. The group IV. fig. 10, is certainly a very remarkable and interesting

one by reason of the variety of nebulous forms it exhibits in so small a compass; and as

it occurs in a region which, though rich in clusters of distinct stars, is nearly devoid of

nebulae of any of these particular forms, the probability of their systematic connexion

amounts almost to certainty.

(41) VVhere the milky way crosses the 18th hour of right ascension, and over a great

many degrees of its extent in polar distance in the region occupied by the tail of Scorpio

the continuity of it is singularly broken, and many parts of its borders are so sharply defined

as to present a pretty distinct outline so as to divide the field of view into a part with and

another without milky way. In these spots the component stars are usually very small,

so as in some cases to put on the appearance of a barely resolvable nebula. In figures

1, 2, 3, Plate V. characteristic specimens of these appearances are represented from rough

diagrams made at the time of their occurrence. i

(42) Plate V. fig. 4, 5, 6 = h. 3641, 3707, 3644, are clusters of stars in which only general

character is attempted to be expressed from the sweeping diagrams. They are of no peculiar

interest otherwise than as they may elucidate (as in the case of fig. 5) certain aspects of nebulœ

which may by possibility be supposed to originate in such clusters more abundant in stars

and removed to such a distance as to appear nebulous.

(43) Plate V. fig. 7 =h. 3504 is the noble globular cluster ‹‚› Centauri, beyond all

comparison the richest and largest object of the kind in the heavens. The stars are literally

innumerable, and as their total light when received by the naked eye affects it hardly more

than a star of the ôth or 54th magnitude, the minuteness of each may be imagined: it

must however be recollected that as the total area over which the stars are diffused is very

considerable (1101 less than a quarter of a square degree), the resultant impression on the

sensorium is doubtless thereby much enfeebled, and that the same quantity of' light concentred

on a single point of the retina would very probably exceed in effect a star of the 3rd magnitude.

G
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On aconsideration of all the sweeping descriptions, as well as from a great many occasional

inspections of this superb object, I incline to attribute the appearance of two sizes of stars

of which mention is made to little groups and knots of stars of the smaller size lying so

nearly in the same visual line as to run together by the aberrations of the eye and telescope;

and not to a real inequalityf* This explanation of an appearance often noticed in the

descriptions of such clusters, is corroborated in this instance by the distribution of these

apparently larger stars in rings or meshlike patterns, chiefly about the centre where the

stars are most crowded. An attempt has been made to imitate this appearance in the drawing,

but partly from the difliculty of its execution, partly from defect of engraving, the plate

fails to convey a just idea of it. Two such rings on an oval crossed by a kind of bridge is

especially conspicuous in the central part.

(44) Plate V. iig. 9 =h. 3221, tig. 11 = h. 2621. Pl. VI. fig. l9= h. 27.-These

figures exhibit elliptic nebulœ normal in their character-that is to say, in which, as the

condensation increases towards the middle, the ellipticity of the strata diminishes, or in

which the interior and denser portions are obviously more nearly spherical than the

exterior and rarer. A great number of such nebulae, of every variety of ellipticity and

central condensation are figured in my Northern Catalogue. Regarding the spherical as

only a particular case of the elliptic form, and a stellar nucleus as only the extreme stage

of condensation, at least ninetenths of the whole nebulous contents of the heavens will be

found to belong to this classso that, as regards a law and a structure, the induction which

refers them as a class to the operation of similar causes, and assumes the prevalence within

them of similar dynamical conditions, is most full and satisfactory. To abstain altogether

from speculation as to what may be the nature of those causes and conditions, and to refuse

all attempts to reconcile the phenomena of so large and so definite a class of cosmical

existences with mechanical laws taken in their most general acceptation, would be to err on

the side of excessive caution, and unphilosophìcal timidity. The time is clearly arrived for

attempting to form some conception at least of the possibility of such a system being either

held in а state of permanent equilibrium, or of progressing through a series of regular and

normal changes, resulting either in periodical restorations of a former state, or in some

final consummation.

(45) The remarkable object h. 3145, represented in Plate V. fig. 12, is by no means

referable to this normal class. It is expressly described as brightest, not in the middle of

its length, but at one end. Neither is its figure elliptical, but broader at the faint than at

the bright extremity, the bounding lines being nearly rectilinear. It is a very faint and

delicate object, and I regret not having obtained more than one observation of it.

(46) Plate V. fig. 8 = h. 3154, and VI. 5, 6, 7, 8, 9 = 11. 3248, 3675, 3610, 3594, 3228,

represent planetary nebulœ, a class of especial interest, and of which, considering their general

rarity, the southern heavens have afforded a rather unexpectedly large harvest. Those only

are here delineated which have either accompanying stars, or which are distinguished by

some peculiarity, as Р1. VI. ñg. 5 = h. 3248, which has a slight chevelure or nebulous haze

exterior to its large oval disc; VI. fig. 9 = h. 3228, which has a star or a small disc near its

1‘?
\ßJ

" The perfect roundness of the disc of у Vírg1'n1'.s' under a magnifying power too low for its resolution, noticed

both by CAPTAIN SMYTH and myself (see the details further оп), atïords an excellent illustration of this expla

nation.
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centre; or V. fig. 8 = h. 3154, situated in the midst of a cluster of stars, with which it

contrasts singularly, and with which, if it have no connexion, it is strange that the very

same combination should be _fortuítously repeated in the case of M. 46 -1-H. IV. 39 (not here

figured), and a near approach to it in h. 3100, h. 3101, observed in sweep 771, as in the field

with a cluster of the 7th class.

(47) А most remarkable peculiarity of the planetary nebula, Р1. VI. lig. 5 = h. 3248,

but which cannot be represented in an engraving, is its very decided though pale blue

colour, which is noticed in three out of the four observations recorded in the sweeps. This

and the beautiful planetary nebula h. 3365, in which the blue colour is much more striking

and intense, are the only objects of that colour in the heavens so situated as to admit of

no suspicion of contrast with a red star influencing the eye. It is true that in the latter

instance a considerably bright red star is near, and may be brought into the same field of

view,--and that its presence greatly enhances the tint of the nebula. But the star is

remote enough to be easily excluded, and the nebula. does not cease thereby to appear of a

line blue colour.

(48) Plate VI. fig. 10 = h. 3548, and fig. 11 = h. 2775, are nebulae, centrally involving

double stars. Central superposition must undoubtedly be held strong presumptive

evidence of physical connexion. The nucleus of M. 64 is strongly suspected to be a close

double star. In lig. 30 of my Northern Catalogue is represented a very remarkable

example, h. 2002, of this combination of a double star with an oval nebula-the direction

of the two stars of' the double star being also that of elongation of the nebula. Struve in

his Dorpat Catalogue, No. 2332, has adduced a similar example. The nebula h. 2858, R A,

5“ 26"‘, N P D 156° 44’ is again another case in point, as would also h. 3122, R A, 8*’ 14'“

N Р D 125° 41‘, were it quite certain that one of the stars is anything more than the nucleus

of an ordinary nebula which has upon it an accidental star. No such supposition applies to

h. 3548, in which both the stars are sharply defined, and of the 10th magnitude, and

have been repeatedly made the subjects of micrometrical measurement.

(49) Plate VI. lig. 12 = h. 3131, must be considered as adding another to tl1e list (a

very sparing one) of “nebulous stars,” as, although the coma is not perfectly round, the

situation of the star is precisely at the general centre or point of greatest concentration.

There can hardly be a. doubt, we may presume, that objects of this class are in no way to

be regarded as of an exceptional or abnormal character-but simply as cases where the

general law of central condensation is pushed to its extreme, í. е. пр to a nuclear disc of

imperceptible dimensions-in other words, a star.

(50) Plate VI. fig. 13 = h. 3661, fig. 14 = h. 2487, fig. 15 = 11. 3541, and V. 11 = h. 2621.

—Т11е frequent association of nebulœ in pairs forming “double nebulae,” has been

dwelt on in the remarks on figures 68 . . .. 79, appended to my Northern Catalogue, and

need not here be again insisted on. Among the specimens here figured, M. 62 (11. 3661)

is interesting both from its being evidently a double _globular cluster, and by reason of the

comparative feebleness of the condensation about the southern centre and the small interval

(compared with the total diameter of t11e object) which separates them.-h. 3541 is only

remarkable as being the smallest object of this kind which has yet been observed, and

this figure as well as the next (iig. 16) are rather intended as guides to the eye of any future

observer wl1o may direct a telescope on this and the very minute single nebula 11. 3727,
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than to express any peculiarities in the objects.-h. 2621 may be compared with h. 1397

which is represented in fig. 76, of my Northern Catalogue, and which it very strongly

resembles. These combinations will not fail to suggest the conception of a globular cluster

revolving round a very oblate spheroidal one in the plane of its equator, and in an orbit

which, if circular, and seen obliquely, like the central nebula itself, would have a diameter

somewhat more than four times that of the latter-a stupendous system doubtless, but of

which the reality can hardly be considered improbable.

(51) Plate VI. figs. 17, 18 = h. 2535, RA 3“ l6‘“ 58’ and h. 3688, R A 17" 22"‘ 43’ repre

sent “cometic nebulae" attached to stars. Four such objects are represented in figs. 64, 65,

66, 67 of my Northern Catalogue.

(52) Plate VI. fig. 1 = h. 3514, and fig. 2=h. 3241.-The first figure in this plate

represents an object of a very singular nature-it is an oval nebula pretty well defined,

though faint, and deviating widely from the normal characters of such nebulœ, so as to

approach in some degree to the structure of M. 27, as figured in fig. 26 of my Northern

Catalogue. It is true that the disposition of the bright axis is not nearly so symmetrical,

nor are its two terminal masses so conspicuous in proportion to the whole size of the object

-nor indeed is the axis straight. A general similitude however exists sufiicient to warrant

their being provisionally classed together, and our class so extended may also take in the

small but interesting nebula fig. 2 = h. 3241, where however the axis is wanting to connect

the terminal masses, so that possibly this object may be nothing else than a very close double

nebula, whose individuals are small and much compressed. For another analogous structure

confer Dr. Lamont's thesis of August 25, 1837. Fig. IV.

(53) Plate VI. figs. 3, 4 =h. 3680 and 3686.-These are ANNULAR NEBULE, of which

(not to speak at present of the very large faint object V. 19) we have already two examples

in the northern hemisphere, M. 57 (the annular nebula between ‚В and ‘у Lyrœ) and IV. 13

represented in figures 29 and 48 of my Northern Catalogue. It is not impossible that the

realconstitution of these bodies may be that of hollow spherical or elliptical shells, of which

the borders appear brighter than the interior, by reason of the greater thickness of the

luminous matter, or starry stratum, traversed by the visual ray. Certain it is that the interior

of M. 57 is very far from totally dark, and that so much light exists within the annuli of

IV. ll and IV. 13, that they are set down by my Father as planetary nebnlœ, and the

latter is even described by him as “ of equal light.” The delicate and beautiful annulus

h. 3680, appears indeed to be devoid of any interior illumination-but the object is so faint

that a nebulosity filling in the centre, and bearing no greater proportion in respect of density

to the ring than in the case of M. 57, could not have been perceived. The tenuity of the

ring, as well as the feebleness of central illumination, will of course in our hypothesis be

proportioned to the thinness of the shell, and the law of degradation of its light will be

determined by the ratio of the radii of its inner and outer surfaces, as well as by the law of

density of the strata of which it consists. IV. Il and IV. 13, would therefore seem to have

the central hollow smaller in proportion than either of the other two.-V. 19 is probably

not a hollow shell, but a real annulus, whose actual dimensions must be indeed enormous,

being described by my Father as more than a quarter of a degree in length, which, supposing

it only as remote as 61 Cygni, would correspond to a real diameter 1300 times exceeding

that of the earth’s orbit.
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Of the Great lVebula in the Swor¢lhandle of Orion.

(54) It may easily be supposed that in a situation so favourable for viewing this

magnificent object as the Cape, where it passes the meridian at an altitude of 60°, with the

additional advantages of a sky of perfect purity, and of mirrors in a constant course of

repolishing, I should eagerly seize the opportunity to reexamine my earlier delineation of it,

with a view to the detection of change, the correction of error, and the observation of further

particulars as to its form, extent, and structure which had escaped previous observation.

Although considerable pains had been taken with my figure of 1825 (engraved in the 2nd vol.

of the Memoirs of the Astronomical Society) to express the gradations of light and the general

form of the nebula and its principal branches, and although in both these respects that figure,

taken altogether, may, I believe, fairly claim to be considered more correct than any other of

the same object which has yet appearedj* as Well as more exact in many of its details; yet

the first glance obtained of it under these more favourable circumstances sutiiced to convince

me of the necessity of executing a redelineation of it, based upon a micrometric survey and

projection of the stars contained within its area, and comprehending a multitude of nebulous

branches, convolutions and other details, of whose existence I had never before had the least

suspicion. The figure of 1825 was executed without the aid of micrometric measurements, or

° lam aware but of four representations of this nebula which have appeared since 1824,-one by Dr.

Lamont, published with his thesis “ Ueber die Nebelflecken,” read at the anniversary sitting of the Bavarian

Academy of Sciences, August 25, 1837; and two by Sig. Rondoni, a Roman artist. The former, though

rather a coarsely executed figure, and confined solely to the denser part of the nebula, or those regions which

Ihave termed the Front, Occíput, and Faucet-, yet contains some valuable particulars respecting the apparent

breakingup of the nebula (especially about the front and occiput) into patches and knots; particulars very

unsatisfactorily expressed in my ligure of 1824, but in which my observations of 1834 and 1837 fully confirm'

Dr. Lamont’s remarks. In his figure he has (perhaps intentionally) omitted to express the remarkable

effusion of the nebula from the “ Front” and “Proboscis” into what I have termed the “Subnebulous

Region,” and he has filled the interior of the trapezium with nebula, a particular in which we disagree

decidedly. The two figures of Sig. Rondoni, which are given in the Report of Observations made at the

Collegio Romano, by the associated astronomers of the Gregorian University, for the years 1840 and 1841,

are perhaps rather to be regarded as curious specimens of lithography than as accurate representations of

the nebula (such, at least, as I have ever seen it), which they resemble in fact hardly more than they do

one another. Nor should I have thought it necessary to do more than simply mention them, were it not

that one of them has been referred to by Mr. Hunt, in his recent work entitled “ Researches on Light,” as

an instance of direct photographic representation impressed on a lithographie stone by the light ф’ the nebula

itself. Were this the case, the high authority which а selfimpressed picture would claim must necessarily

lead to the absolute rejection both of Dr. Lamont’s and my own figures, or else to the conclusion of changes

both in the nebula itself', and in the situations, relative brightnesses, and nebulous appendages of the stars

adjacent to it, of а. very extraordinary and capricious kind. In fact, however, the inscription on the margin

of Sig. Rondoni’s ligure simply expresses (as I understand it) that his original drawing (probably an eye-draft)

was subsequently transferred to a surface of stone by a photographic process. I purposely avoid all com

ment on the remarks which accompany these two representations, leaving astronomers to form their own

judgment on them. The other representation above alluded to is that of Sig. Devico himself, in the year

1839, printed in the Annals of the Collegio Romano for 1838, which, though much less inaccurate in many

respects than Sig. Rondoni’s, is by no means free from objection on that score.

H
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at best of very rude and imperfect ones, which, in an object of such extent, must of course

afford much room for distortion and want of due proportion in the magnitudes of particular

parts. Nor had I at that time the same command of polish and figure in the specula which

subsequent practice has conferred, so that imperfections in both were tolerated, from a degree of

timidity in applying the remedy, which were not considered endurable at a more advanced period.

(55) Accordingly a series of equatorial observations of differences of R A and N P D

was set on foot with a view to furnishing the requisite data for the construction of working

skeletons to be divided into triangles and so filled in with the nebulous details, and telescopic

stars, to be ultimately transferred to a general drawing, and catalogued in order of right

ascension, according to a regular and systematic mode of proceeding. These diH`erences were

obtained chiefly on the nights of December 18, 19, 1834; December 17, 19, 22, 1836; and

February 18, October 21, 23, November 5, 14, 15, 16, 24, 1837. One set of observations of

this nature had previously been procured in England in 1831, and 1832, and a few differences

of right ascension as early as 1825, with the 20 feet reflector. From the assemblage of these

differential measures consisting altogether of upwards of 300 differences of R A, and nearly

as many (270) of Polar distance, the details of which it is unnecessary to give, the relative

situations of those stars which are marked in the annexed Catalogue as of' the first class

were concluded, with as much precision as can be considered requisite for such a purpose.

(56) By the aid of the measures of December, 1834, and the English series alluded to,

the first skeleton was laid down and filled in on the 4th and 29th January, 1835, and on the

27th December, 1836, and a number of curious and interesting particulars noticed and

delineated, of which more in their proper place, but it was not till the end of 1837 that the

accumulation of the micrometric measures had enabled me to lay down with some precision

a set of skeletons, four in number, extending over the whole nebulous area intended to be

included in the drawing. These were completed and filled in on the 19th, 23rd, 24th, and

30th November, and on the lst and 2nd of December, 1837, on the former of which nights

alsoa set of micrometrical position-angles were procured for the purpose of ascertaining the

situation of two small but important stars (marked L and l in the annexed Catalogue),

critically situated on the Messierian Branch (as I have taken the liberty to call it) of the

nebula, and which had escaped observation in the equatorial, owing to their minuteness.

(57) The triangles of all the skeletons were examined seriatim, and all the stars visible

in them even to the smallest magnitudes scrupulously laid down, at least in those regions

on which the principal interest excited by the object is naturally concentrated. It must

however be observed that in the denser portions of the nebula, so bright is the diffused

light, that it is extremely diflicult to fix attention on such minute points, and that glimpses

are often caught and lost again in a manner which renders it impossible to say positively

that a star has or has not been seen. No star however has been laid down in my triangles

and entered in the Catalogue, but such of whose existence I am certain, from repeated and

distinct views; though I can hardly doubt that some of the glimpses above referred to have

been caused by stars really existing. The suspected star marked x in my old figure, in

the middle of the “nebula oblongata” as there laid down, certainly does not exist. The

nebula was lastly carefully worked in on each triangle, bestowing especial regard on its

conñguration with respect to every star in its area.
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(58) The mode of “reading off' the skeletons” so as to obtain from them the most

probable right ascensions and polar distances of the unknown stars laid down in them,

requires some explanation. The places of the “skeleton stars” (those of the first class in

the Catalogue) finally adopted not being precisely those used for laying down the skeletons,

but having been subsequently deduced from the observations on a general and careful revision

of their whole assemblage-there will necessarily be a discordance to the extent of a few

micrometer parts in polar distance, and a few tenths of a second in right ascension between

each skeleton and the adopted catalogue, even for those stars which form the angles of the

triangles into which it is divided: neither will the amount of this discordance be the same in

every part of the same skeleton. Any star then laid down within a triangle whose angles we

shall denote by A, B, C, will have its place as referred to a system of true meridians and

parallels supposed to be drawn across the skeleton, affected by an error (and requiring a

contrary correction) determined by and calculable from the errors in R A and P D of

A, B, and C, similarly referred to the same system of coordinates. Now the stars being

laid down within each triangle by the sole judgment of the eye, it is not possible to eliminate

the errors of such judgment by any system of calculation-but the errors produced by small

displacements of the angles may be reasonably enough supposed to depend on the proximities*

of those angles to the point laid down, so that calling the proximity of that point to А, В,

and C, respecting a, b, and c the formula

~:>‚Ё‘
+‘+

С"ф+1”
„+

loß

will express the error of its place either in R A or P D, if A, B, С, represent the errors

in those of A, B, C, respectively in the same directions. The proximities in question are

sufficiently well determined for the purpose without measurement (which would be intolerably

laborious) by the mere judgment of the eye-and when the unknown star lies in or very near

one side (as А B) of the triangle, the influence of the opposite angle (C) on the result

must be proportionally diminished by assigning to it a less proximity.

(59) On this principle then each skeleton is separately read ofi'. A system of meridians

at 105 of' time apart in R A, and of parallels distant from each other by 1000 micrometer

parts (= 240”‘44=4’ 0"’44) is carefully drawn, the zero line of each passing through the

chief or fiducial star (01 Orionis) and upon this system, by a diagonal scale, the right

ascension and polar distances of every star, known and unknown, of the skeleton is read off.

The places of the known stars thus read ofi' compared with their catalogued places furnish

the corrections required for each of them, and from these by the above formula those to be

applied to the readings of the unknown stars are derived. The same process being repeated

for all the skeletons, the readings are arranged in order of' right ascension, and stars which

occur in different skeletons being identified, and the means of their places taken, a catalogue

results, as free from error as the nature of the observations will permit. The magnitudes

assigned to each star at each observation are in like manner collected and a mean taken

which is the magnitude finally adopted. The following is the result of this process for the

nebula now under consideration.

’ I use the term proximity in a strict sense, to express the reciprocal of the distance (jj)-a form of

expression of much convenience in many applications of algebra to geometry and physics. -
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CATALOGUE OF STARS OBSERVED IN THE NEBULA ABOUT 9 ORIONIS.

_ х= у = д . х = у: „д — X = у= -

N0. Lener. до ARA ANPD 3 м. Letter. ё’ ARA ANPD 3 м. Lener. S’ мы. ANPD _â

2 from a. from a. O Ё from a. from a. D E from a. from a. О

Sec. Dec. Parts. Sec. Dec. Parts. Sec. Dec. Parti.

1 Z 8 -119.1 _ 599 1 51 17 _ 6.7 + 45 3 101 Z 7 + 10.1 + 395 1

1 (х) 12 —- 87.9 +1411 51 15 _ 6.5 +1516 3 101 e 11 -1- 10.4 -1009

3 (д) 8.9 _ 81.3 +3191 53 а 8 _ 6.1 +1116 1 103 ф 13 + 10-7 -1- 971 3

4 (и) 9.10 — 80.6 +3918 54 15 _ 6.0 + 718 3 104. À 9 + 12-2 -1- 723 1

5 Q 10 _ 65.5 _ 55 I 55 16 _ 5.7 +1008 3 105 15 + 11.4 +1881 3

6 (Z) 10.11 _ 61.1 -1811 56 16 _ 5.6 -1658 3 105 Н + 13-5 +2345 3

7 (г) 16 - 616 +341= 57 17 — 4-6 + 8 3 167 14 + 13~5 -3427 3
8 11 _ 61.6 +1193 3 58 13 _ 4.3 +3809 3 108 р 6‚7 + 14.4 -1343 1

9 12 - 59-5 +3395 2 59 11 — 1-3 +4619 3 ‘O9 16 + 14-4 -‘"3 3

10 т п — 57.2 +1018 1 60 15 _ 1.3 +3100 3 110 ц 8 + 15.0 + 453 ‘

11 (1r) 10.11 _ 55.5 +3919 1 61 15 _ 1.1 +4889 3 111 E 10 + 15-5 +24-17 1

11 R 11 _ 51.5 _ 156 1 61 15 _ 1.8 +1859 3 111 12 + 16.9 +1891 3

13 14 _ 50.5 + 116 3 63 13 _ 0.7 +3931 3 113 b 9.10 + 18.3 —276о

14 14 _ 49.0 + 139 3 64 7’ 13 — 0.7 — 52 1 114 16 + 20.0 — 535 3

15 15 — 49.0 +1944 3 65 7 ¿_ 0.7 _ 36 1 115 16 + 11.4 +3381 3

16 11 _ 47.6 +1376 3 66 16 ‘— 0.6 —2о97 3 116 18 + 13.6 -1601 3

17 14 _ 47.1 + 163 3 67 д 8 — 0.4 _ 67 1 117 p 16 + 14-4. + 935 2

18 t 10.11 _ 46.4 +1050 1 68 15 _ 0.1 +4844 3 118 16 + 14.7 -1875 3

19 14 _ 4.4.0 _ 70 3 69 a 5 0 0 1 119 + 24--7 -3513 3

zo 8 — 43.6 +5740 4 70 11 + 0.3 _ 396 3 110 X 11 + 15.1 _ 819 1

21 13 _ 41.7 +1155 3 71 a’ 14 + 0.3 + 5 1 111 ч 17 + 15.4 +1069 1

22 16 — 41.0 +1181 3 72 15 + 0.5 +4644 3 111 16 + 15.8 +3086 3

13 8 — 40.6 +4990 4 73 В 7 + 0.8 - 18 1 113 k 12 + 15.9 +1115 1

14 8 - 38-8 +4675 4 74 B 16 + 6-8 +з9з7 1 124 в н + 16-6 -2456

25 (6) — 37-6 -327° 75 18 |+ 1-5 - 175 3 125 14 + 27-6 +3179 з

26 13 _ 37.1 + 809 3 76 у’ 15 .+ 1.1 _ 691 3 126 1 13 + 17.6 +1135 2

27 г 11 — 36.9 + 194 1 77 14. l+ 1.1 +4611 3 11.7 13 + 17.9 -3130 3

18 14 _ 36.8 -1689 3 78 18 + 1.1 _ 85 3 128 15 + 19.3 -1534 3

19 11 _ 36.6 +4310 4 79 15 + 1.5 -1665 3 119 13 + 29.7 —1711 3

36 16 - 35-7  198 3 86 У” 16 + 2-6  675 3 13° 16 + 334 -1791 3

31 (и) — 34.3 -3990 81 16 + 1.7 + 648 3 131 16 + 33.5 +1871 3

31 E 11 _ 33.1 -1184 1 81 x 16 + 3.1 _ 901 3 131 (a) Il + 33-3 +4-222

33 14 - 31-6 + 416 3 83 16 + 3-2 -1756 3 ‘за 6 9-16 + 34-5 +1262 1

34. M 8 _ 19.1 +1719 1 84 W 14 + 3.8 - 583 3 134- 17 + 35-6 +1327 3

35 о 10 _ 17.0 -1113 1 85 J 10 + 3.9 -3510 1 135 A 6.7 + 38.1 +3518 1

36 16 _ 16.3 + 147 3 86 d 11 + 3.9 -1688 I 136 lr 3 + 4-2-3 — 261 1

37 K 10.11 _ 14.3 +1460 1 87 1’ 10 + 4.3 _ 411 1 137 15 + 4-2-4- -1535 3

38 13 _ 11.1 _ 61 3 88 17 + 4.9 + 96 3 133 (В) Il + 42-9 +4093

39 17 _ 10.9 -1119 3 89 z 16 + 5.6 _ 686 3 139 (у) 11 + 50-9 +4557

49 N 7-8 - 294 +1756 1 96 15 + 5-9 +3933 з 14° 14 + 52-1 +4637 3

41 15 _ 19.8 + 101 3 91 17 + 6.5 + 138 3 141 16 + 52.5 —1112 3

4.2 15 — 19.4 -1883 3 92 15 + 6.8 +1798 3 141 (X) 11 + 53.8 +1110

43 15 - 19-3 +1926 3 93 1 5 + 6-9 + 386 1 143 X 5-6 + 59-7 +3796 1

44 17 _ 17.4 _ 114 3 94 16 + 7.6 -3017 3 144 15 + 70-0 +5730 4

45 -r 11 _ 16.3 + 483 1 95 12 + 8.4 +1851 3 14.5 S 8.9 + 71.1 + 114 1

4,6 16 _ 14.3 —1959 3 96 ‚в + 8.5 —=97з 3 146 7? + 71-3 +5636 4

47 15 _ 11.3 +1583 3 97 15 + 8.7 -3311 3 147 T Il + 75-4- — 21 I

48 h 11 _ 12.1 —212о 98 13 + 8.9 -3615 3 148 V 9 + 81-5 -3333 1

49 1 7.8 _ 11.0 -1760 1 99 c 11 + 9.3 -1514 149 Y 19 + 32-1 +1204- 4

50 14 _ 10.1 + 516 3 100 G 14 10.1 + 548 3 150 U 10 + 83.6 - 935 1

8.

NOTE.-_The following stars in this Catalogue are identified with stars observed by others :_

34 = M is Bode’s 131 Orionis, and is identical with 93 = г is 9“ Orionis = ASC. 681

Messier’s star No. 1 111 his figure in Mem. 101 = Z is Bode’s 141 = Mess. No. 6.

Acad- Sci- 1771- 108 = ‚и is Bode’s 143 = Mess. No. 7.

40 = N is Bode’s 132 Ori. = Mess. No. 2. 110 = 11 is Bode’s 146 = Mess. No. 8.

49 = 1 is Bode’s 134 Ori. = Mess. No. 3. 135 = A is Bode’s 153 = Mess. No. 10.

53 = а is Bode’s 135 Ori. = Mess. No. 4. 143 = X is Bode’s 155 = Mess. No. 11.

69 = а is 9' Orionis = ASC. 679.

Note also, the star No. 63 in the above catalogue is perhaps two stars; at least in one diagram, without

date, I find another star 14m laid down beside it on the same parallel.

mm+
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(60) In constructing the figure of the Nebula, Plate VIII.--The stars have been in the

first place carefully laid down in their proper places, and with as much regard to their relative

magnitudes as might consist with their representation by mere round black dots-every other

mode of expressing them, either by annexed numbers or by rays, &c., being objectionable, as

tending to confuse the details of the nebula and draw away attention from them. Among

the stars so laid down the nebula has been afterwards worked in, from all the evidence of

the several skeleton projections, and of other drawings from time to time obtained, compared

inter se, paying very particular attention to the due expression of all those cases where some

well defined portion of its contour, or other remarkable point of' it were found to coincide

nearly or exactly with one of' the stars, so as to establish authentic landmarks, or fìducial

points by which at any future time a perceptible shifting of position or change of form in

the nebula may be certainly detected. The area of the figure (half a square degree in extent)

comprises all the nebulous convolutions and appendages which I have been able to trace,

with exception of a faint extension of the terminal effusion of the greater proboscis beyond the

star A southwards, which may be traced as far as the double star ь Orionis which it involves,

and renders nebulous. It is however of little intensity, and offers nothing remarkable enough

in respect of form to have made it worth while to enlarge the dimensions of the engraving

suñiciently to take in the whole. Northwards, between this nebula and that about C Orionis,

as already above remarked in my account of that nebula, no nebulous connexion has been

traced. An attentive consideration of our figure and Catalogue will give rise to some

remarks which for distinctness we shall arrange under specific heads.

(61) Of the T-rapezz`um.-In the Catalogue, the four large stars a, ‚В, у, б аз well as the

fifth star у’ discovered by Struve in 1826, are laid down from the “ micrometric measures"

of that excellent observer, which, no doubt, exceed in accuracy any that I could have expected

to procure. It is somewhat remarkable that in his elaborate discussion of the measured dimen

sions and position of the trapezium and this star in the “ mensurœ micrometricœ stellarum composi

tarum,” p. 242, no mention is made of the sixth star, (а! '1`rapezii) though at the date of some

of the observations there recorded which come down as low as 1836, its existence could hardly

have been unknown to him. This star has been seen by me on several occasions in the 20 feet

reflector-viz. on December 25, 1832; November 25, and 29, 1834; January 29, 1835, and

December 2, 1837, besides others of which the dates are not specially recorded. On the two

last specified occasions micrometric measures were procured of' its angular position from a, as

compared with that of а‚ е taken as a fiducial direction. These measures gave for the angle

e a a’ respectively 200.2 and 110.5, the mean being 150.8. If the disagreement of these

should appear excessive, it will be recollected that in this case every circumstance which can

add difliculty to or create uncertainty in such measurements conspires-extreme inequality,

and close proximity of the stars directly compared, the disturbing near neighbourhood of

three other very bright stars, unsymmetrically placed with respect to the wires and to each

object-and the glare of the surrounding nebula, very different in its effect on the eye from

the equable illumination of the field afforded by a lamp. This mean 150.8, subtracted from

1330.0, the true position of e from a gives 1170.2 for that of а.’ from the latter. Small as

this star is, if the state of the atmosphere be favourable it does not require the full aperture

I .
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of 18 inches to render it visible. On the night of November 29, 1834, I find it recorded

that “applying the aperture of 12 inches the sixth star а’ was finely seen. It is excessively

minute, and very close to a, much more so than у’ is to у, say half the distance, and 14 mag.,

while у’ = 12 mag.”"" This estimate of distance however I consider too small, and in all

probability the central distance a а‘ шау be reckoned at about 3”. Appended to this night’s

observations I also find the following note.-“N.B. In the interior of the trapezium, there

exists positively no nebulosity, at least none comparable in intensity to that immediately

without it.” It may not be irrelevant to add also that on this occasion three measures

(220'6, 2l5'1 : : , 222‘8) were procured of the difference of positions between the lines of

direction ‘у у’ and a e, the mean of which 219° added (as in this case is necessary) to l33‘O the

position of а. е, gives for the position of у’ from у З52°’5 which agrees well with M. Struve’s

position of this star (353°'6). Had only half' the weight been allowed to the confessedly

defective measure 215.5, the coincidence would have been almost perfect (35303). This is

also the proper place to notice that the stars within the trapezium, marked Nos. 6, 7, 8, by

Signor De Vico, as having been observed by him in February 1839, with the Cauchoix refractor

of the Collegio Romano, have entirely escaped my notice. On the other hand no indication

of the star a’ (whose situation, fairly outside of the trapezium admits of no possibility of

reconcilement with any of M. De Vico’s interior stars) appears in his figure.-(“ Memoria

intorno ad Alcune osservazioni fatte alla specola del Collegio Romano nel corraente anno

1838.”)

(62) Of other small stars near the Trapezium or otherwise remarkably situated, not noticed in

my _figure qf 1824.-Two exceedingly minute, but undoubted stars, Nos. 75 and 78 of our

Catalogue are very remarkably placed on or very near the edge of the nebula at the bottom

of the “fauces” or “ great sinus.” In Dr. Lamont’s figure already referred to, a star which

may be supposed identical with one of these (No. 75), from its allineations with other stars,

is represented as deeply immersed in the nebula. The other seems to have escaped his

notice, and so far as I am aware that of every other observer.

(63) I am indebted to my esteemed friend E. Cooper, Esq. late M.P. for Sligo, in

Ireland, for several interesting remarks and observations at various times communicated by

letter. In the year 1833, March 21, Ье was so good as to forward me a diagram exhibiting

the situations of seven small stars interestingly situated, which had escaped my notice in 1824.

Of these, six occur in the foregoing Catalogue, viz. Nos. 41, 44, 91, 100, 114, 117. The

seventh, whose catalogued coordinates would be -7"75 and + 227 Parts. Mier., according

to the place assigned to it by Mr. Cooper, has escaped my notice, or at least does not occur

in the skeletons, so that if seen at all it has been only by transient glimpses. The place of

this star is half way, in a strait line, between ‚В (No. 73) and т (No. 45.)

(64) The star marked x in my figure of 1824, suspected to exist in the middle of the

“ nebula. oblongata” was not seen by Mr. Cooper, and I am now satisfied does not exist. On

the other hand I find in his diagram а star very distinctly laid down, but not marked by him

* In the diagram made on this occasion, the letters ß and y are transposed, and the starsy, у‘ are called

ß, ß'. This misnomer is of course rectified in the text.
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as a new one, though no such star occurs in my former figure in the exact place of No. 82, in

the “maxilla inferior” near the double star y’ y”. This star I find in only one of my

skeletons, and though quite unequivocally marked, it has no magnitude attached, and the

letter y is placed adjacent to it, instead of being affixed to the double star y’ у", both

individuals of which are also laid down, of the same apparent size as that in question. Had

it not been therefore for the insertion of this star (though under doubtful circumstances) in

Mr. Cooper’s diagram, I should have perhaps hesitated to admit it into my Catalogue as I

have now done, transferring to it the letter x which remained otherwise unoccupied.

(65) Мг. Cooper suspects the star No. 41, to be double. No. 117 (р of the Catalogue)

affords him occasion for a remark of considerable interest and importance, as it goes to prove

that the relative situation of the nebula and this star underwent no change in the interval

between 1833 and 1837. For he states the star in question to be situated “ on the very edge

of the stream of light” (meaning the “ proboscis m¢y'or”) which was also precisely its situation

at the later epoch. He makes however no mention of its minute companion q (No. 121).

(66) Т11е two small stars Nos. 51 and 57, near the trapezium, and No. 81, outside of

the “Front” towards its rectangular junction with the “occiput” in the faint (and hitherto

unnoticed) effusion of tl1e nebula which prolongs the “ Sinus' Gentilii” outwards, have in

like manner eluded the scrutiny of all other observers so far as their observations are known

to me. Of Nos. 88 and 91, Dr. Lamont has one, and Mr. Cooper the other.

(67) Of Evidences qf change in the lVebula.-To the reader who has never viewed this

object through powerful telescopes, but who is familiar with the various representations

which have from time to time been made of it (including my own of 1824), the number

and complexity of the various branches and convolutions now first exhibited, and the different

aspect under which even the portions best known are now presented, will no doubt tend to

convey a strong impression of great and rapid changes undergone by the nebula itself. I am

far from participating in any such impression. Comparing only my own drawings made

at epochs (1824 and 1837) differing by thirteen years, the disagreements, though confessedly

great, are not more so than I am disposed to attribute to inexperience in such delineations

(which are really diiiicult) at an early period-to the far greater care, pains, and time

bestowed upon the later drawings-and above all to the advantage of local situation and

the very great superiority in respect both of light and defining power in the telescope at

the latter over what it possessed at the former epoch, the reasons of which I have already

mentioned. These circumstances render it impossible to bring the figures into comparison

except in points which could not be influenced by such causes. Now there is only one such

particular on which I am at all inclined to insist as evidence of change; viz. in respect of

the situation and form of the “nebula oblongata,” which my figure of 1824 represents as

a tolerably regular oval extended very nearly in a right line, or at most but a very little

curved upwards between the two stars х = No. 120-and к = No. 136 of the Catalogue.

Comparing this with its present appearance as exhibited in Plate VIII. it seems hardly

possible to avoid the conclusion of some sensible alteration having taken place. No observer

now, I think, looking ever so cursorily at this point of detail, would represent the broken,

curved, and unsymmetrical nebula in question (lying, as it does, in its whole extent, clearly

out of the line of junction of the two stars above mentioned), as it is represented in the earlier
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of the two figures: and to suppose it sem as in 1837, and yet drawn as in 1824, would argue

more negligence than I can believe myself fairly chargeable with.

(68) There is another point on which considerable stress might be laid, were I satisfied

that the earlier diagrams on which it turns were done with sufficient care. In 1837, the

nebulous spur towards the end of the great proboscis, which terminates at E (No. lll),

certainly was neither joined to the proboscis itself, nor directed towards the star A (No. 135),

but rather towards a point about one-third of the distance from A (No. 135), to C (No. 126),

near to where there is a. small star 16m (No. 131). Now I find two diagrams, one of December

25, 1832, the other of November 25, 1834, in which this spur is represented as running directly

fromA to E, and forming a complete hook, no way disjoined from the proboscis. But the

chief attention on the first of these occasions was directed to the magnitudes and situations

of the stars, and the hook seems to have been only roughly sketched in as a novelty to be

further noticed in future, while on the last it is only very faintly indicated, in a diagram of

the stars adjacent to 6 Orionis on all sides, preparatory to the formation of chart intended to

take in both 1 Orionis on the one side and C Orionis on the other, which was subsequently

discontinued.

(69) Still less can we insist, as evidences of change, on such particulars as the curiously

notched outline of the “ Nebula Mairanni” about the star д (No. 108), now for the first time

represented; or on the intricately rifted and broken state of the frontal and occipital region

of the principal nebula. I ought to mention here that (owing no doubt to the difliculty of

properly representing on paper and by lamp-light an object of the kind, I find a good deal of

disagreement in respect of the number, size, and distribution of the portions into which it may

be considered as broken up, not only between my present figure and Dr. Lamont’s, but

between my own drawings of this part on several nights. But the most material difference

between Dr. Lamont’s figure and mine consists in the characteristic forms of these portions,

which he represents as rounded masses more or less detached from or running into each other

and into a general nebulous ground ; while in all my later drawings the effect is rather that of

a tolerably uniform surface marked with branching rifts or channels, like roads. There is one

peculiarity in Dr. Lamont’s figure which I can no way reconcile to my own impressions; viz.,

the strangely different form and magnitude which he assigns to the “Sinus Gentilii,” from

what I have always found it. This is a point which I trust he will be induced to re-examine.

(70) т; Argus and the great Nebula surrounding it.

Plate IX. ц Argus =h. 3295 = А. 309 = Lac. 968 = Brisb. 3198. R A. 10° 38’ 38"

N P D 148° 47‘.

There is perhaps no other sidereal object which unites more points of interest than this.

Its situation is very remarkable, being in the midst of one of those rich and brilliant masses,

a succession of which curiously contrasted with dark adjacent spaces (called by the old

navigators coalsacks), constitute the milky way in that portion of its course which lies between

the Centaur and the main body of Argo. In all this region the stars of the milky way are

well separated, and, except within the limits of the nebula, on a perfectly dark ground, and on
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an average, of larger magnitudes than in most other regions. Some idea of their numbers

may be formed from the following “ stargages,” or numbers counted in single fields of view

taken without partiality or selection in sweep 543 in the middle of the zone extending from

N P D 147° to 150°, which is almost exactly in the parallel of ц Argus, viz. :

RA =9~ asm-stasi.. field . . 93 RA 1o ao-sans . . 224

9 so „ . 125 1124 „ . 250

10 10 „ . 106 11 за „ . 140

10 2в ,‚ . . 144

The mean of these gages which extend about an hour in R A on either side of the Nebula,

is 154, which being the number of stars in a circle 15’ in diameter _gives an average of 3138

to the square degree (in the denser part at 11" 24°', the gage being 250, the number to the

square degree would amount to 5093). From this it appears that in these two hours, during

which the area of the heavens swept over consisted of 3° x 30° х sin 148° 30’ =47.03

square degrees, the amazing number of 147,500 stars must have passed under review.

(71) In the midst of this vast stratum of stars occurs the bright star ц Argus, an object

in itself of no ordinary interest on account of the singular changes its lustre has undergone

within the period of authentic astronomy. For while in Halley’s Catalogue (constructed in

1677) which is the first which can be entirely depended upon, it is marked as of the 4th

magnitude, yet in Lacaille’s and the subsequent Catalogues of Brisbane, Johnson, Fallows,

and Taylor, it is made to rank as of the second. When first observed by myself in 1834,

it appeared as a very large star of the second magnitude, or a very small one of the first, and

so it remained without apparent increase or change up to nearly the end of 1837, in November

of which year* it was noticed of its usual brightness, or at least without exciting any suspicion

of a change. Nor had any such suspicion been excited during a series of photometric

comparisons set on foot in the beginning of 1836, and carried on whenever fitting opportunities

occurredfwith the express object of establishing a scale of southern magnitudes, and in which

this star had been frequently compared with others both superior and inferior to it in

brightness. In these comparisons its rank was always judged to be superior to that of В

Crucis, y Crucis, ß Argus, e Canis, and Pollux, and always inferior to Spica, a Crucis,

Antares, and Aldebaran; equal or a little superior to Regulus, and a good match with

Fomalhaut. Estimating its magnitude numerically from these data, on a scale in which each

magnitude is supposed to be divided into ten degrees or decimals, assigning to Rigel the

magnitude 1'0, and to ß Argus 2'0, that of 1; would be 1'4, in the whole interval of time

from February 1834 to November 1837.

(72) It was on the 16th December, 1837, that resuming the photometrical comparisons in

question, in which, according to regular practice, the brightest stars in sight in Whatever part

of the heavens were first noticed, and arranged on a list, my astonishment was excited by

the appearance of a new candidate for distinction among the very brightest stars of the first

* Leaving ofi' a sweep one night in November, I noticed it rising above some trees in the S.E., on which

occasion I remarked to my attendant, that “ т; Argus was getting up, and that it would soon be time to begin

another year's observations on the nebula.” This remark was subsequently recalled forcibly to recollection,

but the precise date could not be recovered.

K
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magnitude, in a part of the heavens with which being perfectly familiar, I was certain that no

such brilliant object had before been seen. After a momentary hesitation, the natural

consequence of a phenomenon so utterly unexpected, and referring to a map for its

configurations with the other conspicuous stars in the neighbourhood, I became satisfied of

its identity with my old acquaintance т; Argus. Its light was however nearly tripled.

VVhile yet low it equalled Rigel, and when it had attained some altitude was decidedly greater.

It was far superior to Achernar. Fornalhaut and a Gruis were at the time not quite so

high, and а. Crucis much lower, but all were fine and clear, and т; Argus would not bear to

be lowered to their standard. It very decidedly surpassed Procyon, which was about the same

altitude, and was far superior to Aldebaran. It exceeded a Orionis, and the only star (Sirius

and Canopus excepted) which could at all be compared with it was Rigel, which, as I have

stated already, it somewhat surpassed.

(73) From this time its light continued to increase. On the 28th December it was far

superior to Rigel, and could only be compared with a Centauri which it equalled, having the

advantage of altitude, but fell somewhat short of it as the altitudes approached equality.

The maximum of brightness seems to have been obtained about the 2nd January, 1838, on

which night both stars being high and the sky clear and pure, it was judged to be very nearly

matched indeed with а. Centauri, sometimes the one, sometimes the other being judged

brighter, but on the whole a was considered to have some little superiority. After this the

light began to fade. Already on the 7th, 13th January, a Centauri was unhesitatingly placed

above, and Rigel as unhesitatingly below it. On the 20th, it was “visibly diminished

now much less than а. Centauri, and not much greater than Rigel. The change is palpable.”

And on the 22nd, Arcturus (the nearest star in light and colour to a Centauri which the

heavens afford) when only 10° high surpassed п, the latter being on the meridian; ц was still

however superior to ß Centauri, a Crucis and Spira, and continued so, (and even superior to

Rigel) during the whole of February, nor was it until the 14th April, 1838, that it had

so far faded as to bear comparison with Aldebaran, though still somewhat brighter than

that star. —

(74) Beyond this date I am unable to speak of its further changes from personal

observation. It appears however since that time to have made another and a still greater step

in advance, and to have surpassed Canopus, and even to have approached Sirius in lustre, the

former of which stars I estimate at double, tl1e latter at more than the quadruple of a

Centauri, so that Jupiter and Venus may possibly come to have a rival among the fixed stars

in Argo, as they have on recorded occasions had in Cassiopeia, Serpentarius, and Aquila.

This subsequent increase was first communicated to me in a letter from the Rev. W. S.

Mackay, General Assembly’s Mission, Calcutta, of which the following is an extract. “To my

great surprise I observed in March last (1843), that the star т; Argus R A, 10“ 39"‘ decl. 58° 51’

S. had become a star of the first magnitude fully as bright as Canopus, and in colour and size

(sic in ßIS.)* very much like Arcturus. This has been observed by several other persons to

“ A distinction seems here to be taken between the brighlne.».;~ and size of a star, which I do not understand.

Canopus has at least double the light of Arcturus. fl Argus belongs to the class of ruddy or yellow stars, as do

also a Centauri and Arcturus.



NEBULZE AND CLUSTERS OF STARS. 35

whom I pointed it out. Is the star known as a variable star, or is the change now first

observed? a Crucis looked quite dim beside it.”

(75) This further remarkable increase in March 1843, to a brightness exceeding that of

Canopus, is fully established by a series of comparisons made at my request since December

29, 1842, by my excellent friend Mr. Maclear, at the Cape, from which it appears that on the

last mentioned date it was equal to ß Centauri, but inferior to a, and that during the first half

of January, Procyon and Rigel, were the stars with which it was most comparable. From

this time until March 8, Mr. Maclear’s observations were interrupted. On that day “it was

particularly brilliant at midnight,” and “ on the 11th and 14th, it was “much brighter than

a Centauri” and Rigel, “ and even brighter than Canopus.” On the 19th it had become

however “less brilliant than on the last three nights,” and (as appears by a letter from Mr.

Maclear, dated on the 28th) considerably less than Rigel, and even less than a Crucis, though

still much greater than a Hydrœ. On the 24th it had begun to advance again, as Mr.

lvlaclear states it to have been on that night “decidedly not so brilliant as Canopus,” but

still “ brighter than a Centauri”-and on the 28th again, “ still less brilliant.” )Ve have here

an epoch of great interest, a temporary minimum, with a kind of trepidation or fluttering of

lightfollowed however by another step in advance even yet more extraordinary-for by a

subsequent letter dated September 17, 1844. Mr. Maclear referring to these observations,

says, “ the changes of т; Argus are curious, for last April, twelve months it seemed almost

equal to Sirius,-I speak as to date without my notes. Now the star is stationary and scarcely

so bright as Canopus.” Lastly, on the 3rd January, 1845, Mr. Maclear writes as follows to

the Astronomer Royal--“\Vhen you see Sir J. Herschel, tell him that 1; Argus has been

for some time rather larger than Canopus, and seems again on the decline.”

(76) Since my return to England, the following memorandum has been communicated to

me by the late Professor Henderson, from which it would appear that in the interval between

Lacaille’s observations in 1751, and the period of Mr. Burchell’s residence and travels in

South Africa, the star had receded from its magnitude as observed by Lacaille (2111 01‘ as Bode

states it 3m) to the fourth magnitude, as in Halley’s time, and again increased to the first,

from which however it must once more have retrograded previous to 1834. Mr. Henderson’s

memorandum runs as follows :—

“ Мг. В11гс11е11 wrote July 17, 1827, to J. Duncan from St. Paulo, near Rio Janeiro, and

said, ‘I am curious to know whether any one has hitherto noticed that the star 17 Navis

which is marked as being of the fourth magnitude (and which was always so when I was in Africa)

is now of the first magnitude, or as large as а. C'rucz'.s.”’ On further inquiry relative to this

curious observation, I have been favoured by Professor Johnson with the communication of

the following note from Mr. Burchell himself.

“ Fulham, 9th June, 1845.

“DEAR SIR.-I regret that I have so long been prevented by illness from complying

with the request you made when I had the pleasure of meeting you at Dr. Kidd’s. I now

find on reference to my journal of Astronomical Transactions under the date of February 1,

1827, when I was at the city of St. Paulo in Brazil, that the star т; Navis, marked as a star

of the fourth magnitude by Lacaille, [? Halley] then appeared to be of the first and as large
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as a Crucis: and that there was no star of this magnitude in that part of the heavens when

I was in Africa (in 1811-1815): nor, as I believed when I was at Rio de Janeiro (in 1825

1826) as I think it would not have escaped my notice in the latter place. And that on the

20th February, 1828, when I was at the city of Goyaz in Brazil, I measured the angular

distance between this star and ß Crucis, which I found to be 15° 20‘ 19", and on the 29th

of the same month, its distance from B Navís, which was 13° 16’ 29“, and made a

memorandum that it was then certainly of the second magnitude at least.

“ If these memoranda should prove of any use it will give me great pleasure, and I

remam,

“ Dear Sir,

“ Yours very truly,

(signed) “\VM. J. Впвснвьь.”

“ Mr. Johnson, Observatory, Oxford.”

(77) A summary of the observed magnitudes will stand as follows :

Риге. Authority. Magnitude. Date. Authority. Magnitude.

1677- Halley- 4 1838. Jan. 2. Herschel. 7 1, = а Crucis,

1751. Lacaille. 2 very nearly = а

1811-1815. Bl1l'C1`1€1l. 4 Cgn[3uri_

1822. Fallows. 2 * 1842 Mar. 19. Maclear. ¿ 1, inferior to

1822-1826. Brisbane. 2 a Crucis,

1827- Feb- 1- Bl1\'¢h@1l l = a Crucis. 1843 April. Maclear. 7 l, nearly equal

1828. Feb. 29. Burchell. 2, _1 to Sirius,

1829-1833- JOÍHISOI1» 2 1843. April 11-14. Mackay. Fully as bright

1832. . 1833 Тау1о1‘. 2 as Cangpug, I

1834. . 1837. Herschel. 1_ _ 2

(78) A strange field of speculation is opened by this phenomenon. The temporary stars

heretofore recorded, have all become totally extinct. Variable stars so far as they have been

carefully attended to, have exhibited periodical alternations in some degree at least regular,

of splendour and comparative obscurity. But here we have a star fitfully variable to an

astonishing extent, and whose fluctuations are spread over centuries, apparently in no settled

period, and with no regularity of progression. VVhat origin can we ascribe to these sudden

flashes and relapses? “Шаг conclusions are we to draw as to the comfort or habitability of

a system depending for its supply of light and heat on so uncertain a source? It is much to

be regretted that we are without records of its changes in the intervals between the

observations of Halley and Lacaille, and those of Lacaille and Burchell. Its future career

will be a subject of high physical interest. To this account I will only add that 111 the

beginning of 1838, the brightness of this star was so great as materially to interfere with

*‘ In Fallow’s catalogue the star is mis~lettered а, but the place is that of ц.
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the observation of that part of the nebula surrounding it which is situated in its immediate

vicinity, and, in particular, almost to obliterate that extremely curious oval or lacuna which

forms so conspicuous a feature in the figure of the nebula annexed, and of which, had I

not previously secured a correct representation, I should then scarcely have been able to

have done so to my own satisfaction.

(79) The accurate representation of this nebula with its included stars has proved a

work of very great difiiculty and labour, owing to its great extent, its complicated convo

lutions, and the multitude of stars scattered over it. To say that I have spent several months

in the delineation of the nebula, the micrometrical measurement of the co-ordinates of the

skeleton stars, the filling in, mapping down, and reading off of the skeletons when prepared,

the subsequent reduction and digestion into a catalogue, of the stars so determined, and

the execution, final revision, and correction of the drawing and engraving, would, I am sure,

be no exaggeration. Frequently, while working at the telescope on these skeletons, a

sensation of despair would arise of ever being able to transfer to paper, with even tolerable

correctness, their endless details. However, by breaking it up into parts, and executing each

part separately, it has been accomplished, and I trust with such exactness as may afford a

record capable of being appealed to in future whenever the question of internal changes of

the form and situation ofthe nebulous branches shall be gone into.

(80) The area occupied by the figure Plate IX. of this nebula, extends in right

ascension from -3'“ 45’ to + 3"* 0’ from the principal star, and in polar distance from

-24’ to + 44', comprising in the whole an area of almost exactly a square degree. Of

this about fom'-sevenths are occupied by the nebulous branchings and their included vacuities,

and this portion only I have thought it requisite to triangulate and catalogue. The number

of stars within this area whose places have been determined is 1203, being at the rate of

2105 10 111е square degree, from which it would appear either that small stars which would

have been conspicuous on a dark ground have escaped notice in the glare of the nebula, or

that the nebula itself is situated in a spot somewhat less crowded than the general average of

the milky way in its immediate neighbourhood.

(81) In the engraving, those stars only are laid down which are entered in the Catalogue

accompanying this description as of the twelfth magnitude and upwards, with exception,

first, of such stars as are so situated with respect to some well defined edge or other

remarkable feature of the nebula as to serve as marks by which any future change of form in

the latter may be certainly recognised :-secondly, of small stars in the immediate neigh

bourhood of the large one (especially two very minute ones almost close to it, and which

the increased light of the large star had completely obliterated before the conclusion of my

observations) :thirdly, of' the small stars of the clustering groups about the stars O, F,

and ‘у of the Catalogue, and of two remarkable elliptic groups on the parallel of + 6000

micrometer parts in the engraving :-fourthly, of the small stars immediately adjacent to, and

included within, the remarkable oval vacuity which is crossed by the parallel of + 9000 Pts.,

and, lastly, of a few others nearly adjacent to larger stars, with which they may be considered

to form double stars. To have laid down all the stars observed would have added greatly

to the probability of undetected errors in the engraving, without answering any _adequate

L
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purpose, the Catalogue being at hand, by which any future observer may satisfy himself

whether any particular star he may wish to identify has been seen by me or not.

(82) It would manifestly be impossible by verbal description to give any just idea. of the

capricious forms and irregular gradations of light affected by the different branches and

appendages of this nebula.. In this respect the figure must speak for itself. Nor is it easy

for language to convey a. full impression of the beauty and sublimity of the spectacle it offers

when viewed in a sweep, ushered in as it is by so glorious and innumerable a procession

of stars, to which it forms a sort of climax, justifying expressions which, though I find them

written in my journal in the excitement of the moment, would be thought extravagant if

transferred to these pages. In fact, it is impossible for any one with the least spark of

astronomical enthusiasm about him to pass soberly in review, with a powerful telescope and

in a fine night, that portion of the southern sky which is comprised between 6“ and 13“ of

R A, and from 146° to 149° of N P D, such are the variety and interest of the objects he

will encounter, and such the dazzling richness of the starry ground on which they are

represented to his gazef*

(83) There are, however, certain features to which it is necessary to refer more particularly

in illustration of our figure. It must be observed in the first place, that in no part of its

extent does this nebula show any appearance of resolvability into stars, being in this respect

analogous to the nebula of Orion. It has therefore nothing in common with the milky way,

on the ground of which we see it projected, and may therefore be, and not improbably is,

placed at an immeasurable distance behind that stratum.

(84) ТЬе whole extent of the nebulosity to the south is somewhat greater than can be

included in the figure, but it grows so faint beyond the oval vacuity in the upper part that I

have not considered it necessary to trace it beyond that limit. Nor am I quite sure that the

south following portion of the area of the figure in which no nebula is represented is in reality

absolutely free from it. The interior of the oval above mentioned is perfectly so. It is also

nearly devoid of stars, four very minute ones (inserted in their proper places in this figure)

Nos. 243, 268, 274, 278, of the Catalogue only having been perceived within it. Great

attention has been paid to exactness in the situations of the minute stars Nos. 229, 235, 237,

239, and 309 (С ) of the Catalogue, which mark out the form of this oval with respect to its

borders. The two large stars 1r and w on its south following side are fairly immersed in the

nebula, as are also No. 225 ( = р‘) on its south preceding, and Nos. 276 and 297 at its northern

extremity.

(85) Close to the great star A, is situated that singular lemniscateoval vacuity which

forms so strange a feature of this nebula. Its area is not entirely devoid of light. A thin

* The first three hours of the zone thus marked out are remarkable for their fine double stars. Among the

nebulae which occur from 9‘- to 12", we have at 9‘ 17"‘, 147° 36', the beautiful planetary nebula h. 3163, a perfect

planet in appearance, with an attendant satellite; at 10“ 11-», 147° 8', the falcated nebula h. 3239; at 10“ 38"’,

148° 47', ц Argus with its nebula; at 10“ 58'“, 147° 49', the superb cluster 11. 3315; at ll» 421, 146° 14‘, the

blue planetary nebula h. 3365, a most exquisite and unique object; and at 12'* 44'“, 149° 26', the beautiful

cluster of various coloured stars about к Crucis (h. 3435), figured in P1 1. tig. 2.
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nebulous veil seems as if extended over its northern loop on the preceding side. Four stars,

Nos. 686, 603, 589, and 670 (= [w]) of the Catalogue are placed precisely on its edges, and

will serve as excellent detectors of change in its form, should any occur. The stars Nos. 607,

(= [t]) 664 (= [v] ), and 616, though near the edge, are yet fairly immersed in the nebula.

On the other hand [и] No. 634, situated in the contraction of the oval towards its middle,

though also near the edge, is yet fairly within the vacancy, and so situated that the slightest

shifting of the nebulous contour at its preceding side cannot fail to be rendered sensible. In

like manner also the exceedingly well defined outline of the nebulous mass in which the cluster

and double star О occur (between — 50’ and —— 100’ in R A, and — 1000 and -2000 Pts. in

N P D), has its situation admirably identified by the double star v (Nos. 322, 323), which is

situated very close to, but yet fairly within, its preceding edge: the edge actually passing

between v and an extremely minute star of the seventeenth magnitude (No. 318), and being

moreover marked out by the two stars, Nos. 333 and 342, the former of which is precisely on

it; as also by the stars No. 311 and No. 299 = (р) the former considerably within, the latter

considerably without the nebula, whose edge passes between them, a little nearer to No. 311

than to (p). Similarly the star о, No. 803, a11d о‘, No. 813, one on each side of the remarkable

nebulous projection whose'coordinates are -4- 25“ and — 2500 Pts., afford means of ascer

taining any relative movement in this part of it.

(86) In the catalogue of stars occurring in this nebula, hereto subjoined, the letters

variously marked and accented which occur in the second column indicate (with a few

exceptions of stars otherwise remarkable) those stars which have been used as the summits of

triangles into which the nebulous area was divided for the formation of the working skeletons.

Among these, such as exceed the 12th magnitude, and some also of that and even of inferior

magnitudes have had their places determined by differences of R A and N P D taken with

the equatorial. It would merely multiply superfiuous figures to state the particulars of these

differential measurements. Suffice it to say that upwards of a thousand such differences, viz.

544 in R А, and 474 in N Р D, were taken with great care on the nights of the 25th

December, 1834; February 24, 1835; April 1, 4, 16, 25, 26, 28, May б, June 27, 28, 1836;

April 27, May 8, 9, 14, 16, 17, 28, and 29, 1837-from which the places of the stars of the lst

class in the Catalogue (138 in number) were derived. On the 28th February, and the lst and

2nd March, 1834, also a series of angles of position, 90 in number, was taken with the position

micrometer of the 20feet reflector which when projected graphically on a scale sufficiently large

to afford the requisite exactness, furnished the co-ordinates of about 50 stars. About 20 of

these, not being included already in class 1, or whose co-ordinate in R A only could be

determined by differential observations, owing to their faintness not allowing bisection by the

declination wires of the equatorial, have the class 2 annexed to them in the Catalogue. Their

places are probably correct to 0’.7 of time in R A, and to 6" or 7" in N P D, judging from

the mean errors of such stars determined in this manner as are included in class 1.

(87) Classes 3 and 4, result from the reading ofi' and reduction of the skeletondiagrams,

the stars of class 3 being summits of triangles of the second order, formed by breaking up the

larger triangles, whose extent was judged to be too great to allow of' a sufficiently precise filling

in by eye-draft. Those of class 4 are stars simply mapped down and read off. The former,

from the use to which they were to be applied, having been laid down probably with more



40 oßsEav.a'r1oNs or

deliberate care than the latter, they are classed separately. A few stars of class 3 have their

right ascensions differentially observed.

(88) The filling in of the triangles, both as regards the small stars they include, and the

course and graduation of the nebula. within their respective areas, was performed in the only

way in which such an operation is practicable, that is to say by eyedraPt, unaided by any

process of measurement other than mental comparison with the sides and angles of the triangles.

The nature of the process, as well as that of the reading off and correction of the places of the

stars so mapped down, has been already described in speaking of the nebula of Orion; but as

in this case a. much greater number of stars had to be determined, and in consequence the

occasions of observation were much more numerous, it frequently happened that only single

triangles, or perhaps two or three adjacent ones, could be executed at once, and that in

several instances before the data for the construction of complete skeleton charts were

accumulated. Thus several triangles came to be mapped down more than once, and when

afterwards a series of skeletons of sufiicient precision was executed, it was considered

advisable, not indeed to reject all the former work, but to go over it de novo wherever it

seemed likely to be defective. Thus it happened that on the final reading off and assemblage

of the places of the stars for the purpose of arranging them in a Catalogue, among the stars

not included in classes 1 and 2, 218 were found to have been determined by two such skeleton

readings, 55 by 3, 5 by 4, and lby 5. In all such cases, means were taken, unless where

good reason was found for rejecting one or more of the readings as infiuenced by some obvious

cause of error; but of this there are few instances, and in the vast majority of cases the devia

tions even of the extreme readings from the adopted mean were found to be of trifling

importance. Taking for instance the extreme deviations in N P D in the 279 cases above

enumerated, their numbers and amounts stand classed as follows.

Deviations in Micrometcr Parts,

of which 50 = 12‘. Number of Instances.

О and under 10 . 60

10 „ 20 63

20 „ 30 54

30 ,‚ 40 39

40 „ 50 22

50 60 I6

60 70 I0

70 „ 80 4

80 „ 100 3

100 and upwards 8

279

(89) То the operation of filling in the triangles, and otherwise delineating the general

aspect or minuter particulars of_ the nebula, the following nights were wholly or partially

devoted. February 27, 28, March 1, 2, December 25, 1834; April 15, Мау 11, June 7, 8, 10,

14, 17, 21, July 8, 1836; April 24, 28, 29, 30, May 1, 4, б, December 21, 22, 1837. Angles

of position were also measured of small companions near the central star in sweeps 432, 433,

434, 435 on the nights of March 14, 16, 31, and April 1, 1834.
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(90) The magnitudes assigned to the stars in the Catalogue are means of all which have

been found ascribed to them in any recorded observation or diagram. Some, it will

observed, are noted as double. A summary of their angles of position and distances is contained

in the following Table.

No. in kmr Mag Angl? of mie)aiss\îi3l¢(ie0r ARA. ANPD. Epoch.

Camp ‘ ‘ Position. ваши

Sec. Dec. Pts. Dec.

361. (е) „ш 3<=6°-4 s’-4 Shel- -°-56  13-13 1837-65

р 10,11, 352.8 7'.1o skel. -o.i 1 -z9.z6 1837.71

S ‚д 8 f ‚ка. +‹’- з +45 1837

(и) 13,13 1793 3 „г, +o.oo +1243 1837.76

за Z111 „д, 1.1.6.7 1521 ska. -141 +43-21 183748

t „ln 79_5 1524, дне], +1.96 -11.75 1837.34

4.031 8,10 ,503 ц est, +0.16 + 9.46 1837.02

«ggü О s,.. 399.; ю est- -0-97 _-16.35 1837-97

4-15}, р 9,15 156.3. 11.5 skel. -1-0-50 +43- 5 1337-34

îâä Z. W, ,354 7'.8 skel. -o.84 +17~99 1837-28

4-33 1_ Z/ Ф“ 199,3 8‘.4. skel. -o.36 -l33.o3 1837.1.:

Kl 8’ 3 wg@ 13.4, meas, +1.64. +17.z.z 1836.3o

iii’ K2 9:9 116.9 2.4. meas. +0.28 + 4.66 1836.89

468} C М, в f ekei. +3. 1 +96 1837

ЁЁЁ} (Р) „ш ., f skei. +1- 3 +30 1837

D 8, 9 „3_5 17,9 meas, -1.2.8 -I-6z.oz 1836.91

¿gz __ „д, 199.4 i3'.8 skel. -1159 +54»3° 1837-34

_Y 3’ 9 351,3 6.7 meas. -0.11. -27-59 ‘837°3

355} A 1;; gif .zza :isa 1221::ЁЁЁ} ß 3,.. м 13-1 1ke1 +1-1+ -+°~91 1811-16

m +1. 3 -78 1836...

1:18 а 10,13’ 35-8 173 + L34' _6°`°7' 183797

О 8,10 115.1 9.1 meas. l!°5 +1512 1836-3’ ‘

I

M



A GENERAL CATALOGUE OF THE STARS

Ascension and Polar Distance comprised in the Monograph Chart.

42

Known to exist in the area occupied by the great Nebula about 17 Argus, within the limits of Right

(N.B.-Interlined words refer to the Star immediately above them.)

\

‚ 4 ARA ANPD ARA ANPD ARA ANPD

' - from п from т; . - from rp from 77 .  from т; from г; .
No. ‚ Letter. ën Argus. Argus. Ё No. Letter. au Argus. Argus. ё No. Letter. з) Argus. Argus. â

‘, E 1 у о E I y о д ‘ у б‘

‘I + Sec. Dec. Micro. Pts. Sec. Dec. Micro. Pts. Sec. Dec. Micro. Pts.

1 L 7 -114.5 +4394 1 61 14 -161.5 +1301 4 115 15 -138.0 +6700 4

1 X 7 -110.6 _ 35 1 63 16 -161.3 +7889 4 116 15 -137.5 +8341 4

3 [b] 11 -109.0 + 731 3 64 11 -160.3 +5111 4, 117 16 -136.8 +3593 4

4 9“ Н ——=63-6 +1498 3 65 15 -159-7 +6145 4 11-8 16 -156-7 +5992 4

5 (b) 10 -101.8 — 153 1 66 п. -158.6 +5148 4 119 (o’) 10 -136.6 +8057 1

6 Н -198-7 +5974 4 67 15 -158-5 +4198 4 159 16 -156-5 +4998 4

1 7 11 -197-6 +5959 4 68 ‘з -158-5 +7955 4 151 15 -156-1 +6658 4

8 14 -194-9 +1574 4 69 14 -158-5 +5951 4 ‘з’ 16 -1361 +4182 4
9 [а] 13 -191.9 +1363 3 70 16 -157.5 +8415 4 133 15 -136.0 +6566 4

lo 1 -186.5 +5411 1 71 16 -157.4 +7680 4 134 16 -135.8 +4928 4

11 15 -185.1 +1300 4 71 11 -157.1 +4059 4, 135 13 -135.4 +5941 4

Н (6) 19 -185-9 + 84 1 73 15 -157~1 +2571 4 156 (9) 9 -1355 +5517 1

‘з 16 -1859 +1598 4 74 15 -156-7 +4668 4 157 11 -154-8 +5975 4

14 Н —'6=›6 +5894 4 75 15 -155-5 +6445 4 158 15 -154-5 +4898 4

15 16 -181.9 +1875 4 76 14 -155.1 +1541 4 139 15 -134.5 +6017 4

16 п. -181.5 +3894 4 77 11 -155.0 +7983 4 140 13 -134.4 +8916 4

17 12 -181-9 +5944 4 78 15 -154-9 +8479 4 141 14 -1545 +8696 4

18 16 -180.9 +5116 4 79 16 -154.9 +5894 4 141 (f) 10 -133.8 +1841 1

19 14 -180.8 +3330 4 80 16 -153.7 +5690 4 143 15 -133.8 +7794 4

10 r 10 —179.6 +1170 1 81 14 -153.6 +1184 4 144 14 -133.1 +4908 4

11 16 -178.3 +5174 4 81 15 -153.3 +8790 4. 145 16 -133.0 +9068 4

11 14 -178.1 +3145 4 83 д‘ 11 —153.1 + 154 3 146 16 -131.6 +8444 4

‘з 15 -177-7 +5629 4 84 15 -151-4 +8154 4 147 (9) 9 -1524 +7759 1

14 16 -177.1 +5073 4 85 15 -151.1 +8660 4 148 14 -131.1 -1645 4

15 16 -176.1 +5384 4 86 13 -151.3 +6667 4 149 13 -131.1 +8556 4

16 15 -175.7 +3370 4 87 15 -151.1 +6717 4 150 16 -131.7 +9058 4

17 _ 16 —175.5 +1611 4 88 16 -150.8 +5594 4 151 16 -131.5 +7769 4

18 6 9 -175-4 +6951 1 89 15 -159-1 +4851 4 151 15 -151-5 +7799 4

19 16 -175.3 +4100 4 90 13 -150.1 +3793 4 153 13 -130.6 +3119 4

39 15 -175-9 +5489 4 91 15 -159-1 +5958 4 154 14 -159-5 +9188 4

31 15 -174.! +3541 4 91 11 -150.0 +5360 4 155 16 -130.1 +9153 4

51 (11) 12 -1756 +5194 1 95 ‘з -1486 +6555 4 156 14 -159-1 +5914 4
55 1‘ 9 -1726 -5197 1 94 16 -148-5 +5559 4 157 14 -129-9 +7291 4

34 I5 -171.1 +6831 4. 95 w 8 -148.0 -1331 1 158 17 -119.8 -1777 4.

55 16 -171-5 +5591 4 96 15 -147-7 +7711 4 159 14 -1298 -2189 4

36 (S) Ё 11 -171.0 +3361 4 97 15 -147.6 +8010 4. 160 14. -119.5 +9173 4
57 9 -179-4 +5575 1 98 Н -146-9 +5595 4 161 15 -119-9 ЧМ 4

double 99 Y' 11 -146.4 +1098 3 161 15 -118.4 +3641 4

38 13 -169.3 +4194 4 100 15 —146_1 +7717 4 163 16 -118.4 +5148 4

59 15 -168-9 +5159 4 191 14 -145-7 +8194 4 164 15 -128-4 +6581 4

49 15 -168-6 +6641 4 192 16 -145-7 +5579 4 165 1' Н -1284 -5498 5

‚ 4.1 15 -168.3 +7949 4 103 11 -145.6 +1165 4 166 14 -118.1 +6270 4

41 14 -168.1 +5049 4 104 16 -145.3 +8814 4 167 16 -117.8 +8601 4

45 16 -1678 +3517 4 195 16 -145-3 +8749 4 168 15 -117-7 +7757 4

44 14 -167-7 +5169 4 196 12 -1447 +7558 4 169 15 -127-1 +5715 4

45 P Ё 11 -167.6 +4140 4 107 14 -144.5 -1517 4 170 15 -116.9 +7198 446 10 -167.5 +4169 1 108 16 -144.1 +8607 4 171 15 -116.8 +7138 4.

double 109 11 -144.1 +1340 4 171 16 -116.8 +8856 4

47 11 -167.0 +6836 4 110 15 -144.1 +8491 4 173 14 -116.5 +8049 4

43 13 -166.8 +6701 4 111 16 -144.0 +4973 4 174 16 -116.3 +5110 4

49 (11) 11 —166.6 +8415 1 111 9“ 14 -143.6 +9304 1 175 15 -115.9 +3751 4

50 13 -166.4 +3703 4 113 16 -143.5 +4881 4 176 13 -115.7 +6981 4

51 14 -166.3 +5049 4 114 11 -141.6 +4667 4 177 15 -115.1 +3676 4

51 16 -166.3 +5161 4 115 15 -141.5 +3697 4 178 13 -115.1 +8683 4

` 53 16 -166.1 +3400 4 116 k 10 -141.1 +5411 1 179 14 -114.9 -1041 4.

54 14 -165-8 +4899 4 117 1 11 -1414 -2945 5 189 9 9 -1247 +5554 1

55 I3 -165.0 +5166 4 118 11 -141.4 +1644 4 181 q I0 -114.6 +4331 1

56 11 -164.3 +7431 4 119 16 -140.3 +4175 4 181 16 -114.5 -1-9197 4

57 15 -163.1 +4810 4 110 v" 11 -139.8 +1015 3 183 - l-114.5 +4955 4

58 13 -163.0 +8355 4 111 11‘ -138.8 +1704 4 184 15 \-114.3 - 108 4

59 13 f-161.8 +6756 4 111 13 -138.6 +5081 4 185 15 ‘-114.1 +7741 4

60 14 -161.4 +6133 4 113 14 -138.4 -1771 4 186 14 -113.7 -1134 4.

61 16 -161.8 +7401 4 114 16 -138.1 +4364 4 187 16 -113.3 +4184 4

‚ 1 1
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ARA ANPD ARA ANPD ARA ANPD

- . from ц from п „д . from т; from ц - from т; from 77 -

No. Letter. Ё” Argus. Argus. ä No. Letter. È“ Argus. Argus. Ё No. Letter. Argus. Argus. Ё

Ё х у б Ё 1: y Ö x y O

Sec. Dec. Micro. Pts. Sec. Dec. Micro. Pts. Sec. Dec. Micro. Pts.

188 —- -113.1 -3698 4 159 16 -101.7 -1940 4. 317 - 79.8 +5413 4

189 15 —122.8 —2481 4 260 16 —101.5 +5983_ 4 328 — 79.7 +3б94 4

190 р" 12 -111.1 +6693 1 161 vr“ 9 -101.4 +6757 1 319 - 79.5 +6090 4

191 15 -111.7 +4116 4 262 14 -101.4 -14.46 4 330 - 78.3 -1814. 4.

191 16 -111.5 +9776 4. 163 15 -101.1 + 484 4 331 - 78.2 +7831 4

193 16 -121.5 +7809 4. 164. 16 -101.0 +3613 4. 331 - 78.0 -1033 4.

194. 14. -111.1 +6000 4 165 16 -100.9 +5914. 4 333 - 77.8 -1105 4.

195 11 -110.6 +8317 4. 166 14. -100.8 +4433 4. 334 - 77.7 -3104 4.

196 16 -110.6 +4103 4 167 11 -100.6 +3995 4 335 - 77.6 +7163 4.

197 16 -110.6 +7881 4 168 16 -100.5 +8483 4. 336 - 77.2 +2971 4

198 16 -110.5 +4471 4 169 16 -100.1 +1411 4. 337 N - 76.5 +1818 1

199 16 -110.4. +4406 4 270 15 - 99.8 +4900 4. 338 - 76.4. +5541 4.

100 g“ 9 -110.1 -5110 1 171 15 - 99.6 +5058 4 339 — 76.4. -3154. 4

101 16 -110.1 +4356 4 272 14 — 99.4 +4065 4. 340 — 76.3 — 115 4

202 14 —119.9 -3858 4 273 13 — 98.9 +7790 4 34.1 - 76.3 +7о27 4

203 16 -119.9 +9761 4 274 16 - 98.9 +8448 4. 34.1 - 76.0 -1167 4.

104 16 -119.6 +3575 4 275 13 — 98.8 -|—1483 4. 343 n  75-5 +3015 1

205 Н —Н9-5 +2740 4 276 Н — 98-4 +7954 4 344 т" — 75-5 +9843 1

106 15 -118.8 +4141 4. 177 15 - 98.1 +6757 4 34.5 - 74.7 +9000 4.

107 16 -118.1 +3765 4 178 16 - 96.4 +8915 4. 346 - 74.7 -1333 4

108 15 -117.6 +4111 4 179 14 -. 96.1 +4551 4 347 — 74.6 +8280 4

209 ‘б -117-5 +4689 4 280 14 - 95-9 +6871 4 348  74-6 +6739 4

210 ‘4 —-‘17-з +8475 4 281 п — 95-3 +2948 4 349 — 74—5 -2143 4

211 12 —117.1 +1951 4 181 M 11 - 95.1 — 880 1 350 -- 74.5 +3351 4

111 11 -117.1 +4835 4 183 16 - 95.1 -1087 4. 351 - 73.9 -1739 4

213 16 -117-0 +7697 4 284 15  94-8 -4477 4 352  73-8 - 30 4

114. ц’ 13 -117.0 +8670 1 185 14. - 94.6 +7909 4. 353 - 73.7 +6814. 4.

215 -116.6 -„ss 4 236 ‚в — 94.6 +5537 4 354 2"’ — 7з-4 +6252 4

116 16 -116.3 +3403 4 neb <1011- 1118

217 15 -116-3 + 353 4 287 15  94»1 +1195 4 355  72-9 +5875 4

118 10 -116.1 +5931 4 188 16 - 94.0 +424-I 4- 355 ‘— 72-8 +3935 4

119 13 -116.1 +1690 4. 189 16 - 93.5 -1340 4 357 — 72.8 -1118 4.

110 14 —116.о +6841 4 190 16 - 93.4. +5301 4 358 - 71.1 + 659 4

221 16 -115.6 +4614 4 neh 359 - 71.0 +3851 4.

111 14 -115-4 +3297- 4 29ï ш 7 _ 93° +9715 1 36° _ 7“) _‘7’3 4’

223 15 -114.0 +7485 4 191 c 10 - 91.4. +6115 1 361 Z"’ - 71.0 +6109 4.

224 15 -113.3 +6775 4 193 x 11 - 91.7 -1874 1 dou- ble

115 д“ 14 -111.8 +9876 3 294 16 -— 91.0 -1788 4 361 - 71.9 +1381 4.

116 15 -111.1 +7927 4 195 16 — 90.6 +6110 4 363 - 71.9 +7601 4

117 д“ 13 —111.3 +9153 3 196 15 —— 90.3 +6781 4. 364. - 71.9 +5796 4

228 15 -110-8 +7560 4 297 Н — 9‹>-з +8008 4 365  71-7 +6957 4

119 16 -110.6 +9353 4 298 15 - 89.8 + 719 4 366 - 71-5 +3350 4

130 15 -110.1 +6811 4. 199 (р) 11 — 89.5 -14.56 1 367  7!-5  972 4

131 14. -110.0 +8471 4. 300 vr 7 - 89.4 +9469 1 368 - 71-4- +5175 4

131 16 -109.4 +1930 4. 301 14 - 89.1 +7006 4 369 - 71.2 +б4о5 4

233 15 -1094 +8557 4 302 15 - 88-7 +2403 4 370 f  71-2 +4079 1

234 d 10 --109.1 +5195 I 303 I1  33.6 +5601 4 dou- ble

235 15 -108.8 +8597 4 304 14 — 88.1 - 4.43 4. 371 - 70.8 +6479 4

236 S s —108.7 + 859 1 365 15 - 88-0 +4742 4 372 — 70-7 +7276 4

137 13 -108.5 +8245 4 306 15 - 87-9 +6800 4 373 (2)  70-6 +5699 4

238 S’ 15 -108.4. + 904 4. 307 16 — 87.6 +4558 4 374 — 70-4 +2331 4

239 14 —1о8.1 +8988 4 308 16 - 86.5 +3961 4 375 - 70.2 —2023 4

1,40 15 -107.9 +8776 4. 309 C“ 11 - 86.1 +8761 1 376 - 70.1 -1108 4.

141 w" 13 -107.4. -1395 3 310 15 - 85.9 +6991 4 377 — 70-0 -1333 4

242 13 —106.5 +8о0о 4 311 15 - 85.4 -1553 4. 373 — 59-9 +5030 4

243 ‘б —1‹>6—4 +8484 4 312 ‘з — 85-3 +5699 4 379 - 69-9 +5297 4

244 16 -105.1 +3441 4. 313 14 - 85.1 -1854. 4 380 — 59.5 +5351 4

14.5 16 -104.9 -1115 4. 314 13 - 85.0 +6053 4 331 t' _ 69-7- +4067 4

14.6 16 -104.5 +7815 4. 315 16 - 84.4 +9185 4 382 — 69-0 -2013 4

247 12 —104.4 +6631 4 316 15 - 84.1 +1450 4 383 — 69.0 -1923 4

14.8 16 —104.4 +5077 4- 317 - - 83.5 -1- 906 4 384. _ 68-7 +3215 4

149 16 -104.3 -1987 4 318 17 -- 83.1 -1169 4 385 - 68.5 -1573 4.

150 T 10 -104.1 +1548 1 319 I5  33-0  530 4- 336 _ 53-5 +64l° 4

151 16 -104.0 +5978 4 320 14 — 81.6 +5341 4 387 Z  57-9 +6499 1

252 ф 8 -103.5 +7760 I 311 13 - 32-2 +3549 4- 388 _ 67-7 _N53 4

253 16 -103.3 -1141 4 322 (U) Ё 13 - 81.0 -1190 1 389  67-7 +5114- 4

254 16 -103.0 +1809 4 323 I 13 - 81.0 -1301 1 390 — 67.6 -174-3 4

155 15 -103.0 +1945 4- d0\1- ble 391 —— 57-5 +5917- 4

156 16 -101.4 -1098 4 314 15  80-9 +4610 4- 392  67-4- +7750 4

257 14 -102-2 +4547 4 325 15 - 80-7 +6065 4 393 — 67-3 -4067 4

158 16 -101.9 + 199 4 316 17 - 80.1 - 670 4 394.  67.1 +2109 4



44 A GENERAL CATALOGUE OF THE STARS IN THE

ARA ANPD ARA ANPD ARA ANPD

. from г; from 17 д . from rp from ц - . from г; from ц „д

N0. Letter. з’ Argus. Argus. Ё No. Letter. з‘ Argus. Argus. ä N0. Letter. É Argus. Argus. з

Ё х у S Ё x y б д x y О

Sec. Dec. Micro. Pts. Sec. Dec. Micro. P11. Bec. Dec. Micro. Pts.

395 14 - 66-5 -1649 4 459 11 - 53-7 -3863 4 517 14 - 37-3 -3613 4

396 14 - 66.6 -1813 4. doubt- ful 518 17 - 36.8 +4187 4.

397 [L] 14  66.0 — 445 2 4.60 16 —- 53.6 +3106 4 519 13 - 36.1 -1755 4

398 b" 8  66.0 +9609 1 461 15 — 53.4. + 18 4. 530 14. - 35.9 +1130 4.

399 14 - 65-8 +6327 4 461 16 - 534 +7459 4 531 H 11 - 35-9 6 1

466 16 - 65-8 +1679 4 463 13 - 53-3 -1676 4 531 14 - 35-6 -3146 4

461 11 - 65-6 +7444 4 464 13 - 53-3 +8689 4 533 11  354 -4861 4

461 13 - 65-6 -1813 4 465 15  53-6 +7369 4 534 _ 15 - 35-1 -1114 4

4.03 S  65.5 -1013 1 466 16 - 51.7 +1855 4 535 w 10  34.7 +7904. 1

О! 7 6611- ble 467 13 - 514 +4966 4 536 [р] 15 -347 — 137 1

464 — 65-3 —1614 1 468 C 8  51-6 + 539 1 537 17 - 344 +5695 4

405 15  65.1 -1348 4 dou- ble 538 15 - 34.3 +1786 4

466 11  65-1 -3817 4 469 16  514 +6366 4 539 16 — 343 + 675 4

doubt- fulstar 4.70 15 - 51.1 +1761 4. 54.0 Q 9 - 34.1 +3003 1

407 10 — 64.2 +6130 4. 471 16 — 51.1 +4323 4 541 16 — 34.1 —1890 4

468 14 - 64-1 -1973 4 471 17 - 51-6 -1866 4 541 16 - 33-9 + 686 4

469 14 - 646 -1878 4 473 17 - 56-9 +1546 4 543 14 - 33-8 + 358 4

416 14 - 63-9 -1698 4 474 16 - 56-7 +7398 4 544 13 - 33-7 -1571 4

411 14. - 63.8 + 292 4 4.75 11  50.5 +1906 4 54.5 13 - 33.6 +1o4.1 4.

412 14 — 63.4 +7170 4. 4.76 (р) 10 — 50.2 +3617 1 546 15 — 33.6 +1811 4

413 15 — 63.4 +6434. 4. dou- ble 547 (Е) 12 — 33.5 -1155 1

414 11“ 11 — 63-1 +7736 1 477 16  56-6 -1776 4 548 [ч] 13 - 33-5 - 577 1

415 11 — 63-1 —1148 4 478 (11) 9 — 49-8 +5569 1 549 17 - 334 +5446 4

416 14 - 63-6 -1395 4 479 1‘ — 49-8 +5476 4 556 15  33-1 +6936 4

417 15  63-6 +1164 4 486 14 - 49-7 +6894 4 551 16 - 31-9 +3495 4

418 14 - 61-6 -1185 4 481 14 - 49-6 + 539 4 551 ‘4 - 31.3 +7363 4

4.19 13 - 61.6 -1905 4 4.81 15 - 4.9.6 + 509 4 553 B 11 - 31.6 - 884 1

420 14 — 62.5 —199о 4 433 16 - 49.1 +8090 4 554 15 -— 32.5 —1255 4

421 15 - 62.4 +6618 4. 4.84 14.  4.9.0 +1705 4 555 12 — 31.3 +7318 4

422 13  61.1 -1185 4 485 14 — 48.9 +8351 4 556 13 — 31.1 -3706 4.

413 15 - 62.1 +8091 4 4.86 (р)’ 17 - 4.8.9 +3657 4. 557 15 - 31.1 +1711 4.

424 15 - 61-5 +6414 4 487 15 - 48-9 + 481 4 558 (ч) 9 - 31.8 +4658 1
415 15 — 51.4 +6573 4 488 14 — 48-6 +8197 4 559 13 - 31-6 +6171 4

4.16 P 9 - 61.1 +1854. 1 489 14 — 48.6 —17о5 4 56o 13 - 31.4 + 160

dou- ble 4.90 C’ 11 - 4.8.4. + 655 4 561 15 - 31.4. -4.871 4.

4.17 15 — 61.0 — 150 4 491 16 - 48.0 +7937 4- 561 14. - 31.3 + 781 4.

418 14 - 61-6 -1416 4 491 13 - 47-4 +5696 4 563 13 - 31-1 +1785 4

4.19 11 - 60.8 +6031 4 4.93 16  4.7.4. -1951 4. 564, - 31.1 +1491 4

436 P’ 15 - 66-6 +1898 4 494 17 - 47-3 +5596 4 565 16 — 56-9 -4545 4

431 y 11 —- 60.6 -1834. 1 4.95 16 -— 46.9 +6278 4 566 [г] 13 — 30.7 - 147 2

431 13 - 66-4 +5767 4 496 н — 46.8 +6713 4 567 16 - 36-7 +3459 4

4.33 H 11 —- 60.3 +6160 4. 4.97 d 11 - 4.6.1 +4743 I 568 14 — 30.6 -1335 4

434 Z 9 - 60.0 +6014 1 498 15 — 45.7 + 408 4- 569 17 - 19.9 +5674 4.

‚ 11611- 1116 499 13 - 45-7 -3914 4 576 17 - 19-6 +4671 4
435 Z 9  59.9 +6117 1 500 13 - 45.1 +5815 4- 571 D’ 8 - 19.1 + 860 1

436 16 — 59-9 +1764 4 561 13 - 45-6 +1718 4 571 16 - 19-6 -4881 4

437 15 - 59-8 +8668 4 561 Ф‘ 11 — 447 +6988 1 573 13  19-6 +1964 4

438 15 - 59-1 -1467 4 563 17 - 446 +3715 4 574 16 - 19-6 +6781 4

439 14 - 58-5 +1334 4 564 16 - 443 +8151 4 575 D 8 - 18-8 + 798 1

44.0 _ 13 — 58.0 —1416 4 505 17 — 43.8 +3815 4 dou- ble

4.41 с 8 — 57.8 +9518 1 506 15 - 4.3.4 -1706 4 576 [в] 15 — 18.5 - 710 1

441 14 - 57-7 -1303 4 567 16  41-9 +6317 4 577 14 - 18-3 +7177 4

443 16 - 57-5 +1844 4 568 15 - 4-1-8 -1575 4 578 16 - 17-8 +3765 4

444- ‘S — 574 -U55 4- 5°9 17 — 4-2-5 +3735 4 579 16 — 8-7-5 -+278 4»

445 12 -- 57.1 +4796 4 510 17 — 42.5 +3670 4- 580 16 — 17.1 -4.141 4.

44.6 16 — 56.9 +1764. 4. 511 о‘ 11 — 41.4 +8367 3 581 12 —- 27.0 -—4118 4

447 15 - 56-9 +7439 4 512 15 - 41-4 -1496 4 581 15 - 16-5 +1749 4

448 14 - 56-6 +8761 4 513 - 16 - 41-1 -1786 4 583 11 - 16-5 +4714 4

449 16 - 56-5 +3176 4 514 15 - 41-6 -3649 4 584 (1) 11 - 164 -1661 1

45° 15 - 55-8 - 865 4 515 [6] 13 - 46-3 - 376 1 585 11 - 16-2 +2198 4

451 ‚ 15 — 55-8 +7359 4 516 13 — 46-3 -3563 4 586 14 — 16-1  169 4

452 K 8  55._7 -1611 1 517 12 — 40.1 -1910 4 587 16 — 16.1 +7715 4.

tn- ple 518 16 — 39.4 + 801. 4. 588 14 - 16.1 +5911 4

453 15 — 54-7 — 565 4 519 11“ 11 - 39-3 -3583 3 589 15 - 9.5.3 + 415 4

454» (U) I0 - 54.5 +4б48 1 510 15 - 38.9 +1331 4 590 16 - 15.8 +6811 4

4-55 К’ 9 - 54.3 —1591 2 511 16 — 38.9 -1810 4 591 17 — 25.7 +5711 4

dou- ble 522 U 7 - 38.5 +4617 1 592 16  25.5 —181о 4

456 14 — 54.1 +8111 4 513 14 -— 38.3 -1469 4. 593 p 8  25.2 +6093 1

457 я 16 — 541 +1695 4 514 1‘ 13 - 38-3 -1585 з 594 13 — 15-1 +1613 4
4.53 K 9  54.0 -1600 1 525 16 — 37.9 + 806 4 595 (т) 10 - 15.0 +3331 1

4 6611- 616 516 13 — 37-4 -3116 4 596 17 - 143 +3634 4

1
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46 A GENERAL CATALOGUE OF THE STARS IN THE

ARA ANPD ARA ANPD ARA ANPD

. from ц from 11 „д . from г; from q д ьъ f1'0l11 11 f1’0l11 fl „д

N0. Letter- Ё’ Argus. Argus. З No. Letter. Ё’ Argus. Argus. з No. Letter. 1‘ Argus. Argus. Ё

É х y б‘ Ё x y о 5 х у О

Sec. D126- Micro. Ptl. Sec. Dec. Micro. Pts. Sec. Dec.|hUcr0. Pts.

8°4' 15 + 19-1' + 34° 4 374- 14 + 50-1 *U55 4 94° 13 + 63-9 ’.3115 4

805 15 + 19-1 +4566 4 875 14 + 50-1 -1157 4 941 14 + 63-9 +6094 4

806 17 + 19.5 + 946 4 876 14 + 50.3 -1394 4 94.2 13 + 64.1 - 655 4.

807 15 + 114 +5065 4 877 11 + 564 +6091 4 945 14 + 641 +1838 4

808 14 + 21.4. +5312 4 878 12 + 50.5 +4778 4 944 15 + 54-8» +3841 4

809 15 + 11-7 -5140 4 879 11 + 50-7 +5961 4 945 15 + 645 -5650 4

д” 17 + 13-1 - 718 4 880 15 + 51-0 +4708 4 946 16 + 64-9 - 65 4

81! 16 + 23.8 + 122 4 881 15 + 51.5 -4.621 4. 94.7 15 + 65-1- +1775 4

311- ‚ ц. + 23.8 -3681 4 882 16 + 51.6 +1333 4. 948 14. + 65-2 +4333 4»

813 ° 13 + 14-0 +1665 4 885 14. + 51.0 +1901 4. 949 15 + 65-5 +3867 4

814 14 + 145 +5579 4 884 15 + 51-1 -4145 4 950 13 + 65-7 +1418 4

815 13 + 24.8 +5564 4 885 12 + 52.6 +3982 4 951 11 + 65.9 -4501 4

816 16 + 25.5 -3951 4 886 15 + 51.6 -1402 4. 952 14 + 66.3 -3130 4.

817 16 + 15-5 + 55 4 887 15 + 51-9 +1555 4 955 д 8 + 66-1 —5486 1

818 15 + 27.4 +1936 4, sas 14 + 53.1 -1164 4 954 15 + 67-6 +4778 4

819 16 + 17-6 + 401 4 889 11 + 55-6 -4155 4 955 11' 11 + 67-7 +1174 1

320 15 + 27.8 +3701 4 890 14 + 54.1 +5374 4 956 16 + 67.9 — 132 4

- 81! 16 + 28.8  60 4. 891 15 + 54.6 -3161 4 957 13 + 67-9 +4921 4

82-1- 15 + 29.5 +4584 4 892 п. + 54.7 +6163 4 958 14. + 68.0 +1470 4

813 В 15 + 19-7 +1510 1 895 15 + 54-8 -1550 4 959 11 + 68-4 -4515 4

824. п. + 29.9 +6119 4 doubt- ful 960 П- + 53-3 +5391 4

815 " 10 + 50-7 +4077 1 894 15 + 55-0 +5917 4 961 16 + 69-1 -337° 4

826 15 4. 31,0 _|. 637 4 395 ‚4 4. 55,1 +5397 4 962 12 + 69.8 -2129 4

817 14 + 91.s -1995 4 896 16 + 55.1 -3534 4 965 15 + 70-5 +4856 4

32-3 14. + 32.0 - 908 4 897 13 + 56.1 +1239 4. 964 (U) 10 + 70-3 +4-550 1

819 14 + 51-6 -1851 4 898 15 + 56-5 +4041 4 965 15 + 71.1 +5991 4

850 16 + 31-6 + 550 4 899 15 + 56-6 -5198 4 966 11 + 71-5 +1175 4

851 14 + 51-7 +1745 4 966 15 + 56.6 +5314 4 967 11 + 71.6 — 481 4

331 13 + 32.7 +4690 4 901 15 + 56.7 +2075 4 968 15 + 72.7 +1760 4

333 15 + 32.8 +4187 4 902 12 + 56.8 -4210 4. 969 11 + 73-0 +5293 4

854 15 + 51-9 +5904 4 903 14 + 56-9 +1546 4 916 н + 75-5 -1977 4

855 11 + 55-5 +6149 4 904 16 + 56-9 -1458 4 971 15 + 75-5 -5674 4

335 _ 15 + 33.7 +4299 4 doubt- ful 971. 15 + 73.8 -4465 4

837 ‘ 9 + 55-9 -4440 1 905 16 + 56-9  160 4 975 [1] и + 74-6 - 571 5

838 11 + 55-9 +5909 4 906 14 + 57-0 +5451 4 974 ß' но + 75-9 +6055 1

859 15 + 54-6 - 949 4 907 15 + 57-5 +4145 4 975 17 + 76-0 -1869 4

340 14 + 34.9 +6254 4 908 15 + 57.8 -4-350 4 975 14 + 76-4 -3730 4

841 ‘ 11 + 57-0 +5859 4 909 16 + 57-8 -4950 4 977 16 + 76-5 +6089 4

341 14 + 37.2 +1305 4 910 14 + 57.9 -3860 4. 978 п. + 76.9 +4-155 4

845 15 + 37.3 — 194 4 911 ‚в + 5s.o -3317 4 979 15 + 77-5 +5580 4

844. 6 7 + 57-8 -4145 1 911 J 1; + 58-0 + 555 1 98° 14 + 77-7 +5575 4

845 15 + 37-9 +2634 4 913 14. + 58.7 +2270 4 981 14» + 73-° +2313 4

846 17 + 58-6 -1055 4 914 14 + 58-1 -1154 4 981 Y 10 + 78-5 +3041 1

847 16 + 58-9 -1951 4 915 11 + 58-8 +1544 4 985 <1 9 + 784 -5590 1

34-3 13 + 39.1 +1605 4 916 13 + 59.2 +1564 4 984 14. + 73-7 +3113 4

849 14 + 59-1 +1585 4 917 15 + 59-5 +6174 4 985 0 9 + 78-9 +5014 1

35° 14. + 39.6 -2645 4 918 m 12 + 59.5 -1799 1 986 14 + 79-1 +4’-33 4

851 15 + 59-8 -3689 4 -1911. Ые 981 15 + 19-9 +5566 4

354 Ш 14 +411 +5505 5 919 17 + 59-9 -1408 4 988 15 + 80-1 + 79 4

353 Í 12 + 41.3 +5799 1 dßubz- ful 989 17 + 80.8 -2134 4

354 12- + 42.2 +2353 4 920 п. + 59.9 +2008 4 990 15 + 31-9 +4-974- 4

855 17 + 41-1 - 195 4 911 14 + 60.1 +5711 4 991 16 + 81-7 -5545 4

855 I4. + 4-1-4 +5794- 4- 921. 16 + 60.3 -4880 4. 992 15 + 82.9 +5370 4.

‘ 857 15 + 41-6 +4581 4 915 16 + 60-5 + 56 4 995 14 + 85-5 + 716 4

858 11 + 45-5 +6109 4 914 14 + 604 +5994 4 994 8' 10 + 85-8 +1010 4

859 15 + 45-7 -5997 4 915 15 + 60-5 - 586 4 995 16 + 85-9 -3068 4

350 I4. + 4.3-8 +3401 4 926 m' 12 + 60.8 -1877 4 996 16 + 84.1 +5014. 4

851 13 + 4.3.8 -2078 4. dou- ble 997 14. + 34-6 +3331 4

861 ß 8 + 44-6 -1957 1 917 15 + 59.5 +1119 4 998 15 + 846 + 855 4

dou- ble 928 17 + 61.0 +3996 4. 999 15 + 34-3 '-3331 4

363 11 + 44.7 +5909 4 929 h 10 + 61.5 +2399 1 1000 16 + 85.0 -1047 4.

354 14 + 45.1 +5889 4 930 14 + 61.5 +4104. 4 1001 13 + 85.3 +6014. 4.

865 —— + 45-5 -1114 4 951 15 + 61-7 +4409 4 1001 15 + 86.6 +3613 4

866 15 + 45-6 +4511 4 951 15 + 61-8 -4478 4 1005 15 + 86-9 + 411 4

857 ß' lz + 45.7 -2978 4 933 gz) п. + 61.0 +3870 1 1004 g 10 + 88.0 +2156 1

353 14. + 46.3 -1229 4 934 с) 10 + 62.1 +1494 1 1005 16 + 88.4. + 32 4

359 13 + 46.8 +4672 4 935 11 + 62.2 +5297 4 1006 15 + 88.4. +3017 4

376 15 + 47-1 +4551 4 956 16 + 65-1 -4518 4 1007 14 + 88-8 +4471 4

371 lz + 4.7.7 +1921 4 937 16 + 63.1. +3946 4 1008 ф 10 + 89.0 +5745 1

871 (X) 8 + 49-4 +7585 1 938 15 + 65-5 -1154 4 1009 1‘ 11 + 89-0 + 686 3
873 14 + 50.1 +1718 4. 939 15 + 63.9 -3930 4 1010 13 + 89.9 +5514. 4.
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AREA OCCUPIED BY THE GREAT NEBULA. 47

ARA ANPD ARA ANPD ARA ANPD

‘ . from 17 from 17 ng . from 17 from г; - — from 1; from 1; „д

N0. Letter. Ё Argus. Argus. з N0, L¢ttgr, Ё’ Argus. Argus. Ё No. Letter. Ё’ Argus. Argus. _Q

д х у Q E x y Q Ё x y O

Вес. Dec Micro. Pts. Sec. Dec. Micro. Pta. 390- l)\‘1‘~‘\Íi010- Pil

' 1011 12 + 90.0 -1509 4 1079 13 +117.4 + 496 4 1148 15 +141.9 -1813 4

10"- b 9 + 90.2 —1о4,0 1 1080 16 +117.5 +5766 4 114.9 15 +143.2 +5030 4

1013 9 9 +â05 -1190 1 1081 14. +118.3 +1644 4 1150 (1) 11 +143.4 + 560 1

ou- ble 1082 [е] 11 +118.4 +4353 3 1151 17 +1435 +1733 4

1°14 14 + 90-5 — 599 4 1083 [g] 12 +118.4 +4987 3 1152 13 -|-143.5 + 897 4

1015 14 + 90.6 +1614 4 1084 15 +118.8 +1446 4 1153 16 +144.2 +5255 4

1016 14 + 91.3 +4156 4 1085 12 +119.1 +1190 4 1154. 13 +1444 +4391 4

1017 14 + 91.8 + 4.45 4 1086 13 +110.5 +1830 4 1155 15 +14+7 +3739 4

1018 а’ 13 + 91.8 —225о 4, 1087 12 +121.5 —2114 4. 1156 (y) 11 +145—2 +1596 1

1019 15 + 91.9 +1664 4 1088 16 +111.4 + 187 4. 1157 12 +145—б +4543 4

1°1° 14 + 91-1 +3479 4 1989 14 +1=15 +3933 4 1158 16 +1466 + 115 4
1021 15 + 92.2 —1560 4 1090 15 -1-111.5 - 789 4 1159 13 +14.7.1 +1461 4

1022 16 + 93.1 — 908 4. 1091 V 9 +113.5 +1551 1 1160 16 +147.3 -1681 4

‘ОН 16 + 934 +1947 4 1992 15 +114-1 +5887 4 1161 15 +1475 +1938 4

“Щ 15 + 943 +1458 4 1993 16 +1144 + 231 4 1161 (v) 11 +1483 +5848 3

1025 16 —|- 95.0 +1897 4 1094 14. +1144 -1846 4. 1163 14 +14.8.3 - 590 4

1026 12 + 95.3 +1496 4 1095 16 +125.3 +1610 4. 1164 14 +149.0 - 627 4

1027 15 + 96.6 +1559 4 1096 14 +115.3 -1565 4. 1165 16 +14.9.1 -3160 4

1028 15 + 96.7 + 983 4 1097 13 +116.1 +1381 4. 1166 12 +150.0 -1731 4

1029 [d] 13 + 97.0 - 187 3 1098 16 +116.3 -1986 4. 1167 13 +150.1 - 445 4

1030 15 + 97.2 +5683 4 1099 13 +116.; — 705 4. 1168 11 +150.3 +4619 4

1031 15 + 97.2 —1754 4 1100 15 +116.6 +5998 4. 1169 14 +151.1 +4780 4.

1032 13 + 97.7 +5983 4 1101 16 +117.1 +1343 4 1170 13 +152.5 —1768 4

1033 16 + 98.0 - 921 4 1102 15 +117.4 -3181 4. 1171 16 +151.6 -1987 4.

1034. 11 + 98.3 -1753 4 1103 -r 9 +117.8 +6133 1 1172 11 +153.1 +4780 4.

1935 Н + 98-9 +5988 4 1194 15 +1189 +3898 4 1173 16 +153.: +1541 4

1936 15 + 994 +1957 4 1195 16 +1183 + 899 4 1174 14 +153~3 - 37° 4

1937 ‘з + 998  857 4 1196 15 +1=85 +5787 4 1175 15 +1536 +1979 4

1038 16 + 99.9 - 418 4 1107 14 +118.5 +1989 4 1176 15 +154..3 — 238 4

1039 15 +10o.1 +5616 4 1108 15 +119.0 + 517 4. 1177 к 8 +155.9 -1716 1

1040 15 +100.3 —1000 4 1109 11 +119.0 -3411 4 1178 13 +157.4 -4618 4

104.1 11 +101.: -3156 4 1110 14. +1194 -3038 4. 1179 16 +157.5 -1131 4.

1041- 14. +101.1 +1866 4 1111 16 +119.8 -1570 4 1180 11 +157.8 -1733 4

1043 15 +101.5 + 999 4. 1112 11 -|—130.0 +6173 4 1181 11 +158.: -1788 4

104.4 10 +1o1.7 -1313 4. 1113 16 +130.4 +1708 4. 1181 13 +158.3 + 92 4

1045 13 +101.8 +5593 4 1114 15 +131.1 +5797 4 1183 W 6 +158.3 +2781 1

1046 14 +1o1.9 -3171 4 1115 14 +131.1 +5366 4. 1184 16 +158.8 -1160 4.

1047 p" 11 +103.1 +1171 3 1116 12 +131.5 +6088 4 1185 12 -|-160.3 + 32 4

1043 15 +103.1 +1414 4 1117 15 +131.1 +3813 4 1186 13 +161.1 - 814. 4

1049 11 +103.3 +1564. 4 1118 15 +132.2 +1935 4 1187 13 +161.6 +4493 4

1050 15 +1o3.4 +3684 4 1119 12 -|—132.4 +1151 4 1188 12 +161.6 -1558 4

1051 15 +103.5 +3593 4 1120 11 +132.9 +6098 4 1189 [1] 11 +163.0 +4001 3

1052 13 +1o3.6 -1658 4 1121 16 +133.3 -3108 4 1190 16 +163.1 -1136 4.

1053 16 +1033 + 957 4 1122 16 +133.4 + 768 4 1191 15 +164.0 +3118 4.

1954 Ч +194-6 +3958 1 ‘из 14 +1339  589 4 119‘ 1’- +1791 +4931 4

1055 15 +1o4.7 +1460 4 1114 15 +133.9 +1090 4 1193 13 +170.1 +4141 4

1956 (1) 1‘ +195-5 +2776 1 1115 U1] 11 +134-4 +4918 3 1194 1‘ +1714 +3677 4
1057 13 +105.7 -1761 4 1126 [k] 11 +1345 +5396 3 1195 14 +171.3 -1898 4.

1053 14 +10$3 - 4.65 4 1127 16 +135.3 +1573 4 1196 15 +171.4 - 516 4.

1059 [f] 11 +1o6.4 +6136 3 1118 11 +136.1 -3018 4 1197 Z 8 +174.:  556 1

1°5° 14 +107.7 +2519 4 1129 16 +136.2 +1603 4 1198 [ш] 11 +174.6 +4663 3

1061 13 +108.1 +5531 4 1130 3’ 11 +137.7 — 842 3 1-199 12 +177.4 +4072 4

1062 _ 13 +108.6 +3494. 4 1131 12 +137.8 — 327 4 1100 11 +178.1 -1430 4

1063 q 11 +108.9 —1120 3 1132 15 +137.8 +3017 4 1201 а‘ +178.7 + 986 1

1°64 ‘д’ 9 +109.3 +5866 1 1133 14 +138.1 -1000 4 1202 14 +178.7 -1953 4.

1065 13 +110.5 +3169 4 1134, 11 +138.3 +4838 4 1103 Y 7 +178.9 +3441 1

‘ 1066 13 +110.9 +6045 4 1135 13 +138.7 - 347 4 1104. 11 +180.6 -1539 4

1067 14 +110.9 +5634 4 1136 15 +138.8 +5977 4’ 1205 11 +183.9 -2111 4

1068 1’ 11 +111.о --3402 1 1137 E 10 +139.8 -3535 I 1106 г; 8 +194_0 --2192 1

1°69 (W) 11 +1139 + 753 1 1138 15 +149-5 +5937 4 1101 (11) 11 +1948 +1134 1

1070 12 +113.7  623 4 1139 15 +140.6 +4833 4 1208 10 -|-197.5 -—2997 4

1071 13 +114.1 - 818 4 114,0 14. +140.7 +3849 4 1209 12 +198.1 -1816 4.

' 1071 13 +114..3 +1395 4 1141 13 +1414 -114.0 4 1110 12 +199.8 —3187 4

. 1073 15 +115.1 +5786 4 114.2 17 +141.6 +1485 4 1211 Ä' +z01.1 + 846 1

1074 13 +115.3 + 506 4 1143 15 +141.1 -1041 4 1212 13 +209.2 -1879 4

1075 14 +115.3 +4018 4 1144. 15 +14.1.1 +1960 4 1213 71 9 +1093. -1910 1

1076 14 +115.8 +1164 4 1145 14 +14.1.5 +1786 4 1214 15 +111.9 -3145 4

1077 12 +116.9 +1516 4 1146 14 +142.9 — 967 4 1215 9 7 +114.: -3631 1

1078 13 +117.3 -1756 4. 1147 15 +14.1.9 +3138 4 1216 9’ 12 +115.3 -3615 2
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REDUCED OBSERVATIONS

OF

NEBULE AND CLUSTERS OF STARS,

MADE WITH THE TWENTY FEET REFLECTOR,

ш THE

YEARS 1834, 1835, 1836, 1837, AND 1838,

AT FELDHAUSEN,

ARRANGED AS A CATALOGUE, IN ORDER OF RIGHT ASCENSION,

FOR

THE EPOCH 1 880.
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51

REDUCED OBSERVATIONS of NEBULE and CLUSTERS of Sfraas made with the 20 feet Reflector,

in the years 1834, 1835, 1836, 1837, and 1838, at Feldhausen.

ш” 5Y“°" E Ã- 1530-0- N P D» 133017- Description, Remarks, 5cc. SWW?

__ h. m. |.d. д ‚ ‚

2303 III.4.61 о 115.4 115 55 o F;vL;vmE;vgbM;4.’l;x'br. .... ........ . 733

2309 O 125-3 147 58 п F;R; 3o'. . . . . . . . . . . . . . . . . . . . . 735

z5.8 58 zx . . . . . . 5o4.

231°       -  О 1 544 147 56 26 e F; preceding of z. Requires attention, but no doubt remains. . . . . . . . . . 5o4

23“ О 2 7-2 147 56 55 ee F; the following ofz. Requires attention, but leaves no doubt 504

9-5 55 5! eeF;S;R . . . . . . . . . . 735

2312 . . . . о 1.51.3 14.7 53 4.7 eF;S;R.......... . . . . . . . . . . . . . . . . . . . . . . . ._ 735

2313 -~- o 516.2. 114. 7 16 eF;L;R(hydiagram);vgvlbM;attachedtoandnearlyinvolvinga 54!

‚ L star ; the following of 1.. A very F object of singular appearance, 3 or

4’ diam. ; forms a. kind of cometic appendage to the star, which, however,

is quite at the edge.

2314 - -  - о 623.8 1511615 eF;R;vlbM;3o'............................................ 734

2315 A- 507 o 6 26.4 13o 9 58 B; v L; v m E in along irregular train, the preceding end being much the 433

brightest. Whole length = 1} diam. of íìeld, or zz’. The nucleus is

either a double star or a much more sharply terminated nebulous muss,

elongated in a different position (146°. 5) from that of the nebula (xo9°.8).

28.3 9 41 v B; v L; v m E; at least 25’ 1 and 3’ Ьг. The following part is Faint, 533

the preceding and shorter trìnuclear the zd. nucleus taken. A strange

object.

34.1 9 5 v B; v L; a very long irregular crooked ray with 3 nuclei, the second of 737

which appears to consist of stars. See Plate IV. iig. 8.

2315  -  -    o 11.4.9.4. 139 34 35 eF;S;R. Theñrstofagroupof4.nebulœ......... . . . . . . . . . . .. 4.97

4.9.6 34-50 eF;vS;R;gbM. 1stof4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 496

2317 01:59.: 13935 8 eF;_vS; R. Т11е znd ofa group of 4; inceutre of gravity of the 497

triangle formed by the other three.

59.2 35 zo eF; vS; R; zndof4,incent-1-eofgravityoftheothex-s....... . . . . . .. 496

2313 013 o.4 139 36 35 ‘Ё; S;R.. The3rdofagroupof4 . . . . . . . . . . . . . . . . . . . . . . . . . .. 497

1.6 364.0 vF;S; R;gbM. The3rdof4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 496

2319 .. 013 7.9 139 34,15 F;S; R.>The1astofagroupof4..... . . . . ‚ . . . . . . . . . . . . . . 4.97

2_1 34 3@ F;R;gbM;zo'. The1astof4 ........ . . . . . . . . . . . . . . . . . . . . . . .. 496

232° — . . . . . .. Q14 13613 13 тЁ;В;ЬМ; 40‘; I1...-..¢»».............. . ‚ ‚ . ‚ . . . ..~........ 499

232| . . . . . . .. 01519, 123,344 vF;R.orv1E;gbM;x5’............ . . . . . . . . . . . . . . . . . . . .. 635

16,7 30 о pB;pL;lE;45';precedesastar14.m. . . . . . . . . . . . . . . .. 493

2322 A. 18 о ‚5 ‚+4 153 , 53 Ф 4.7 Toucani. A most magnificent globular cluster. It fills the ůeld with 745

в 8 its outskirts, but within its more compressed part, I can insulate a

' 3 tolerably dei-ined circular space of 9o' diameter wherein the compression

is much more decided and the stars seem to run together; and this part

I think has a pale pinkish or roseco1our.

159 I 51 The great cluster preceding the Nubecula Minor. Estimated diameter of the 441

denser portion 5'; of the whole (not, however, including loose stragglers)

8’. Stars 14. . . . . 16 m and one = lz m, n p the centre. Exœssively

compressed. (N. B. In a sweep below the pole, when of course owing

to the low altitude much of the light was lost.)

26»S 1 15 47 Toucam'. A most glorious globular cluster. The stars are =, 14. m, 48:.

‚ immensely numerous and compressed. Its last outliers extend to a dis

tance of г" 16' ixx R A from the centre. It is compressed to a blaze of

light at the centre, the diameter of the more compressed part being 3o'

in R A. It is at ñrst v g, then p sv m b M. It is completely insulated.

Añer it has passed, the ground of the sky is perfectly black throughout

the whole breadth of the sweep. There is a double :I: 1 x m preceding the

centre (Pos. z16°.5-A R A = 625 from centre of neh).

25~5 1 lo Fills the field with its stragglers, condensation in three distinct stages, first 62 5

v g, next p s, and finally v svmb M up to a central blaze whose diameter

in R. A is 13'.5 and whose colour is ruddy or orangeyellow, which con

trasts evidently with the white light of the rest. The stars all nearly

equal (xz . . . 14 m). A stupendous object. See Plate lll. fig. 1.



52 REDUCED OBSERVATIONS OP

No. Synon. R A. 1830.0. N P D. 1830.0. De,¢|»1p¢i„n_ R@m,„»k5_ ¿¢¢_ Sweep.

h. ux. s.d. o I I

2323 . . . . . . .. o 18 19.7 |24, 37 4,3 e F; S; hasasmall faint double ak n p, 2’ dist. . . . . . . . . . . . . . . . . . . . . .. 635

2-3-5 37 0 F;L;vlE;6o”;ha.sadouble*2'}dist.np. . . . . . . . . . . . . . . . . . . . . .‚ 4.93

2324 . . . . . . .. 0 18 50.5 14.7 55 26 pB; R; psbM; 25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504.

52-I 5518 pB;vS;R.;gmbM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

2315 -... 019 4-5 162 28 23 рВ;1Е;13ЬМ;4о” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625

,325 ... 01! I2--3 124. 11 52 vF; tbepreeedingoftwo. Tbeot.hervLandB. . . . . . . . . . . . . . . . . . . .. 635

13-5 11.11 pB;pL;pmE;vgbM. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.93

2327 A590? oz157.8 124,114.2 B;L;vmE;pslbM;4.’l;1'br;pos=227°;thefof2 . . . . . . .. 635

53-9 114.7 vB;vL;vmE;psmbM;8’l;1'br;pos=47°.9;diesawaygra 493

duallyntboth extremities; hasastar 10111, dist4.5', pos = 327°.9. See

Plate VI.ñg. 19.

2328 11-7-7 07-3 6-7 95 519 vF;vlE;glbM;6o’l.. . . . . . . . . . . . . . . . . . . . 739

1319 02451-2 11.24.313 vB;S;lEìnparallel;ambMtoa:k11m . . . . . . . . . . . . . . . . . . . . .. 494.

(вы. makes R A 25 m but as this and the neb of 620, are certainly

identical, the earlier minute is preferred]

53-2 4.3 55 pB;S;Einpnrallel;vsbMa1mosttoastn.r.... . . . . . ...,... . . . . .. 620

2330 ¿I-473 °7-S 26-7 1oo 3824 pF;R.;gbM;6o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 740

.3o

2331 ----» 07-3 4-3-3 164. 3 8 vF;L;R;vglbM;2’......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625

1.332  °7-6 37-2 14.6 4.3 4.6 vF;S;R;15”;precedes3stars.... . . . . . . . . . . . . . . . . . . . .. 504.

39-5 4.253 vF;R;glbM; 20'.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

2333 ---- -- 02-3 30-0 120 24. 31 vF;R;25’;nea.roneortwostars . . . . . . . . . . . . . . . . . . .. 629

34-9 14-53 . . . . . . . . . . 495

35-7- 23 58 F; S; lEamongseveral В. stars . . . . . . . . . . . . . . . ................ 494

2334. III. 223? 0 7-3 5°5 ПО 52 5 p B; p L; E; gb M; r; 8o”l, 5o’ br. If this nebula be really III. 223, 54,

the P D assigned to that nebula by my Father's Observations must be 1°

in error. The error cannot lie in this observation, the 109th degree of

Polar distance being beyond the possible reach of the instrument in sweep

64.1

2335 .... ... ° 29 7-3 164. 6 2.8 eF; R.; neara* Sm. (Atthebeginnìng0ftheNub€cu1lMÍn0r)..... 43;

8~9 613 5,5

‚... . . . . . 0 3° ' 164- 27 ~ Here comes on the preceding edge of the Nubecula Minor, seenas a mere 441

nebula-the sweep being below the pole and vision imperfect

2336 037- 7-3-8 14-7 6 5 vF;S;R;15"theprecedingoftwo . . . . . . . . . . . . . . . . . . . .. 594,

3°-3 6 13 е F; S. (Owing to some unknown cause of unsteadiness the Right Ascen 735

sions of this sweep are liable to an error which may amount to several

secondsoftime).

2337 °33 °-8 147 825 pF;S;R;2o";thefollowingoftwo 504.

5-3 3 I3 F; R.; vgbM; among stars. (Seetheabove remark respectingRA) .. 735

2333 . . . . . . .. °33 51-1 16418 30 F;vgbM;irregf|gure..... . . . . . . . . . . . . . . . . . . . . . .. 4.82

51-7- 20 54: F; R; the field is full of the nebulous light of the Nubecula Minor . . . . . . 745

53-’ 19 58 'I'he first of an inegular string of nebulœ and stars which descends at an 625

angle of about 45° from the eentre to theedge of the field (i. e. inan f

direction).

2339 °33 $5-3 16.1.2355 vF;R;outlying.............................. . . . . . ............. 4.4.1

234° ¿_ 2 о 34. 4.0.7 164. 17 10 Anirregulartrainof starsandnebulosityintheNubecu1a Minor. (Evidently 4.82

that referredtomf 625.

234, _ _ _ _ _ _ __ 035 29.2 14.1 636 eF;pL;R;gvlbM;5o' .................................... 4.97

2342 ________ 037 5.1 164. 31 32 avF,Rnebul_aorgroup. (Wea_renowfairly~intheNubecula Minor, and 4.82

the ñeld begms to be full of a faint perfectly irresolvable nebulous light).

2343 037 7.2 164. 22 22 Abinuclea.rneb11la,ort1vo,vS, R, nmnìngtogether .................. 625

9-9 22 18 Asmall irresolvable knotinthe bright part ofNubec. 738

13.7 и 50 pL; vF; R; vgb M; (inasweep below the pole andillseen) theRA 44.1

is probably also in error.

2344 __ _ _ _ _ __ 0 39 3-7 164. 18 9 vF. (Below the pole, and the sweep otherwise irregular. ВАШ not good) 4.4.1

8.7 18 4.7 F;Eorbinuclear;S;vglbM . . . . . . . . . . . . . ................. 625

~<~ln|-_-.1



NEBULE AND c1.Us'rERs or suns. 53

L_.“ - д — Y_,„_T„„.___ —— ,__ ___

N0. Sy|.‘l0l.'|. R A. 1830.0. N PD. 1930.0. Degçrlption, Remarks, Де. gwn“

h. 1n. s.d. о ‚ „

234.5 Vl 039 3.9 116 13 57 vvB;vvL;vmE; 3o’l,3'or4.'br;hasseverslstarsinit;gmbMto 646

ll- 61 a centre elongated like the nebula itself. The neb. is somewhat шейку

and knotty in its constitution and may perhaps be resolvable.

11.6 I3 4.5 v v B; vvv L; a superb object; 3l radii of ñeld in length (24.’); breadth 733

about 3'; posn = x4.3°.8 very exact. Its light issomewhat streaky, butl

sec no stars in it but 4. luge and 1 very small one, und these seem not to

belong to it, there being many near.-The difference of R Ascensione of

this and the former obs. arises in great part from the undefined nature of

the object. I prefer this however.

2346 A19? 039 9-5 154 I 3 pB;pL;ovn.l;r;2'diameter . . . . . . . . . . . . . . . . . . . . . .. 733

ог
А“? 10-0 038 ГДЕ 30" . . . . . . . . . ... . . . . . . . . . . . 74,5

11.1 о 52 F; L; R; vgb M; 2’. Here beginsastarryregionoftheNubecu1sMin0r 625

234.7 039 11.1 1222117 vB;S;pmE;smbM;hasa>|<9m5'distnf 495

13.9 1131 B;pS;lE;vsvmbM;hnsa*7'n15'clistnf. . . . . . . . . 610

14.2 2113 vB;R;gmbM;4.o”.hsss:|¢8mdist5' . . . . . . . . . . . . . . 4,94

234.8 " ‘ "° 039 33.5 164. 26 33 F;S;R;gbM;4.o"Sout.hofa*8m.(InNnbec.Minor) . .. 4.82

34..6 25 4.5 NotvF;S;R;hasastar9mnf. .. 4,4;

39-5 26 18 F;lE; 3o”;precedesastar9m . . . . . . . . . . . . . . . . . . . . . . . . .. 733

4.1.7 26 4.3 F;S;R;18';astar9mnf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745

234.9 A 3? o 4.o 13.0 164. 2 8 р В; R; 6o" has a star 13 m in centre. Occurs in a field illuminated by 733

the Nubecula Minor und many stars.

DAoi- 13.4. 14,8 pF;R;9o”......... . . . . . . . . . . . . . . . . . . . . .. 745

› 235 1 ‘Р; R; b M; 2'; r. There has robabl been anerrorof 1o‘committed 62A 21. 37 Е P У 5

in reading the chronometer. Reduction re-examined and found correct.

235° ”""’° °4°‘S~4 1291012 F;S;R;vsvmbMtoa*13m. AtrapeziumofL.st.fol1ows.... 443

1351 Ф 4:’ 53-6 .54 14 7 ‚г; siruaœdonrheedgeoftheNube¢u1sMinar .................... .. 44,

25 Р‘............................................... . . . . . . . ‚ . . . . ... 483

59.2 2418 VF; R; 30'»»n¢~ .~¢.« ...... ‚ ......»¢. » — . . . . ‚ . „...“...62-0 1,513 F;S;R;4,o' ................................. . . . . . ...........‚ 745

2352- " ' ' ’ ’ ‘ ’ О 4.! 43-9 164. 12 28 A F, p L, cluster ofv S stars. It is the preceding knot (or centre ofcon 733

densation) of the resolvsble portion of the Nubecula Minor which fills the

subsequent field and consists of irregularly clustered stars 12... .zo m.

2353 '°""“ 04-2-15-7 164. 27 52 vF;S;R;3o” . . . . . . .............‹----„‚—-‚— 74,5

‚354 Vl.2o o4422.5 117 30 33 Ф; В; L; R.; gbM; allresolved into _stars 12...16 m; 5’ diam. 643

h' 74 N.B. This observation decides the doubt raised ш the obs. of sweep 292

(see CatnL of Nebulœ, Btc. h, No. 74.) respecting the Right Ascension of

this object in favour ofthe latter of the two results there set down, which

is consequently to be adopted as the correct result of that observation.

2355   044.294 122 8 4. vB;L;mE;sbM;hasa*11mnp 495

29-9 734 B;L;R;glbM;9o'............................... .. . . . . . . .. 610

32-3 728 vB;L;pmE,ovsl;hasa>klxmnp............................ 494

2356 ~ - О 44 55-3 164 13 ‘п. Hereabouts seemstobe placed the main body ofthe Nubecula Minor which 625

is a Faint, Rich, Large Cluster of very small stars (п. .. . . 18) suing

many fields, and broken up into many knots, groups, and straggling

branches. But the whole is clearly resolved into stars.

45 3-7 19 23 Ishould consider thisto be about the main body of the Nubecula Minor, 4,8;

which is here fairly resolved into excessively minute stars, which are how

ever certainly leen with the left eye.

2357 04.5123 164. 4.37 е? 44;

2358 A-5 04,611.7 1641817 pF;pL;R;vg1bM;r...................................... 625

11.8 18 4.6 e F. [This obs. gives 4.7 for the minute of R. A. The earlier minute pre- 441

ferred.] In a sweep below the Pole.

2359 ^53°? 04.6 51.9 128 37 zo B; vL; vgpmbM; vmE; irreg tig; 8'to1o'l; 3’or4.’br; has 435

subordinate nuclei. See Pl. V. iig. 1o.

53.5 36 13 F;vL;vgbM;4.'l,2'br;hasanothernebattached................ 433

12.1 36 14. A very faint nebula attachedtothe large one of _/` 4.88 No. 36, or a subor 433

dinate nucleus.

37 56:: A large oval nebula. containing 3 stars. [N.B. Mr. Dunlop's пей 530111 803

described by him а: easily resolvable into very minute clara. Ils iden

tity with this is therefore very doub{ful.]

P



54 REDUCED OBSERVATIONS OF

No. Bynon. R A. l830.0. N PD. 1830.0. Description, Remarks, kc. g„9¢p_

h. m. s.d. о I ‚

2360 ........ 047 17-0 163 6 52 рВ; vS; R; vlbM; 15'; r.................... ......... .... 615

I7-6 7 4. F;vS;R;glbM;r;15'............................... ...... 4,3;

13-3 7 23 An extremely small bright knot ofthe Nubec. Min. 15'diam............ 733

20-3 7 I5 p B; v S; R; 12'; r. Situate at the upper limit of thenubecula which 74,5

hereis starry. At the other itis nebulous.

2361 .... ... 04.8 11.8 163 948 AnextremelysmallfaíntlmotoftheNubec.Min.15"di.am ............ 738

2362 о48 44.0 122 52 23 F;eS;R;sbMtoaste1larnucleus . . . . . . . . . . ._ 494,

44.5 53 36 e е F; v S; almost doubtful whether really the object looked for. Has a бы

р В :Q: following 2’ dist. (N.B. The coincidence of the places destroys

thisdoubt.)

2363 .~~ 04341-0 143 41 52 F, S,R, 15'followsastarizmonsameparallel............. ........ 730

44-4- 4,155 vF;S;R........ . . . . . . . . . ....... . . . . . . . . . . . ................... 498

2364 о 49 16.1 131 22 23 F; S; Stellar; the bad definition of a southeasœr prevents eertainty, but 638

lthinkitisnotastar.

2365 04915-7 14.3 53 4.5 vF;â;R. TheRAmayerrseveralseconds. The PDa1so isnotvery 493

goo .

Viewed; found exactly in place of No. 29_/` 4.98. p B. S. R. Ь M. 15'. 73g

there is also another, pos = 360.8 A P D = 4‘.

2366 О 49 31-5 143 49 4.5 vF,lE,vgb M. Place from No.29f298 pos 36°.8ANPD =4'.... 73@

2357 A 23 О $0 23-3 163 23 18 Q3. A small v B, highly comp. oval cluster 2’ 1; 1’ br; vgb M stan 733

= 13m.

14~° 23 20 Aresolved,vcomp. somewhat oval clusterof closemedged stars 13... 15m 745

25-1 22 4.9 Q; S; B; little Elliptic; g Ь M; 2’. Fairly resolved into rather large and 482

not very crowded stars.

25-9 23 12 (в; vB; S; IE; ror resolved; 90’ 1, 60’ br; aclosecompreased knot of 61.5

starswithoutliers.

25-4- 2410 pB;S;oval;resolved;6o"...... . . . . ............................ 441

1353 ~~~  ° 5° 44-9 126 3 9 F; S; R; glbM; ma.kesatrianglewith2st.s.ofneb .............. 493

45-! 3 6 eF; S; R; at the northern angle ofanequilateral triangleformedwithtwo 535

stars 11 m.

. . .. О Si ~ 162 55 .. Theupperedgeofthe Nubecula Minor.-Resolvable . . . . . . . . 74-5

2369 ........ °S2« 15-1- 1652212 vF;L;R;vgbM;3’or3§’diam. . . . . . . . . . . . . . . . . . . . . . . . . . .. 622

2370 А. 25 0 53 17~° 163 5 2.1 Cluster; imperfectly resolved; nther irregular figure; 5’ diam. Not 437

equally condensed about centre; fades imperceptibly; has a double star

(12 = 12 m)incentre.

17-5 554. B;L;ir1egfig,witha.:|: 131ninmostcomp.part 745

19-5 5 58 B, L neb with r centre; irregularly E into a kind of broad trainas in ligure 733

(Р1. IV. fig. 6) gently graduating away to the borders. 6’ diameter.

19-5 537 B;L;irregR;gmbM;3'or4.’inextent;fadesawayinsensibly...... 535

19-6 64-1 B;L;pmE;pgmbM;5';r(illseen,belowthepo1e) . . . . . . . . . . .. 441

1371 --»--~ ° 53 7'5'° 144- 9 7-4- eF; S; R.. (N.B. TheRAsinthissweep open to error ofsome seconds) 4-98

27-3 9 4-2 eeeFseemstohaveav Fstar involved . . . . . . . . . . . . . . . . . . . . . . . . . . .. 730

137"  055 17-6 155 3! 12 eF;vmE;vlbM;aRaynebu1a,pos=145°.4 . . . . . . . . . . . . . . . . .. 503

1173 Ф 56 19-1 126 3 15 1«‘;n;1bM...... ............................................ .. 635

19-9 341 F;S;R;gbM;zo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.93

1374» A55? o5624..4 162 3242 vF;L;ova.l;vgvmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441

31.6 3148 eF;pL;R;vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 738

3375 A 52 O 57 21-5 161 45 4.2 Q. vB; v L; pgvn1bM. Diam. of more condensed part = 60' i 51o

in R A; but there are loose stars to a considerably greater distance, st. 13

or 14.ma.l1nearly equal and distinct, but run into ablazeincentre.

25-3 4522 $;vB;vcomp;psvmbM;4';a1lresolvedintostars13..15m. .. 625

26-1 45 51 vB;vL;psvmbM; R;5or6'diam. Allresolved . . . . . . . . .. 509

28.8 45 48 A ñne, highly condensed Ф. р в Ь М; diam 4.’ . . . . . . . . . . . . . . . . . . . . .. 482
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____ --v «fw-Y» v-----U-u. ~¢- - yn v -»-1 -«f~rw¢, 7-,-- .~v_ ‚‚‚‚— . 7,-’ -1 .__‘_, __„ _ ‚д _ _ _

N0. ЗУБОВ. R À» 1830.0. N P D. 1330.0. Description, Rgmarkg, &,¢„ Sweep.

h. m. s.d. o ‚ ‚

2376 А. 31? о 57 50.7 162- 57 43 Cluster, 6th class; F; R; xo’ diam. Stars 15....18mG1elow pole) 441

57-! 57 57 vF, L, p. rich cluster; 6th class. Stars 14.... 15m . . . . . . . . . . . . . . . . .. 4.82.

57»$ 57 31. F, L,pcomp. clofóthclass. 1o'diam.gbM;stars1z.....16m;- 625

in some parts almost nebulous.

60-0 58 58 Cluster 6th class; stars lz . . . 15 m, a few = 1o m and one of 9 ш; 738

m comp. M ; ńlls field and has loose straggling lines and crooks branch

ingoff. '

6"3 53 33 F, L, cl;l. comp;gbM; 7'diam; resolvedintost 14.....16m . . . . .. 745

1377 " °58 5'8 д“ 534 VF; S; R;glbM; 15’ .. . . . . . . . . . . . . . . . . . . . . . 495

1378 '°°°°°°° °58 3°'° 16344 3 pF; S; R.; r; prettycompact.................................... 431.

3°‘4' 44- 6 ®;avS,vBknot ofvisìble stars 15 or zo” diaxmalmostlikeasolid mass 525

‘т °59 47-5 1625418 vF,pL;R;g1bM;1'........................................ 745

2330  I °45‘! 137 35 13 Astar7m? Añeralong and obstinate examination withallpowers and 490

apertureslcaunot bring ittoasharpdiscand leave it, in doubt whether

it be a star or not. The star B 137 immediately preceding offered no

such diflìculty, giving a good disc with 320. [No doubt a “Stellar

Neòula”.]

158: 1 ‘S64 16047 7 F;R;vL;vg1bM;3'........ ................. ..... 509

2332 "‘°°" I ‘454 ‘1641 4 eF;R;SnearavSstar . . . . . . . . . . . . 802.

1383 ’ "L7 116 ‘з 45 vF;n;gbM;=¢” ...... ...................... .. 4.86

‘+7 2441 VF; S; R.;g1bM; 15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803

1334 °"'°'°° I 2194 1624.011 vF;pL; R.;vlbM; 2.’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625

3"6 4032 eF;pL;R;glbM;z’ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74.5

2385 ‘ ’»3°~5 п‘ 736 F;pL;R;gbM;6o'.. . . . . . . . . . . . . . . . . . . . . . . .......... 495

31-5 745 F;R;vglbM;4o’theprecedingoftwo . . . . . . . . . . . . . . . . . . .. 64.5

33's 553 N0tvF;pL;R;gbM; 6o”.................................... 494

1,336 ........ I 2 42-3 15315 55 pF; R.; gbM; 4.o'i.nañe1drichwithstars 11.... 15m............ 525

41'9 15 23 рВ; R; gbM; 6o' ........................ ........... "п" 738

43-9 16 7 F;R;40"................................ .... 745

44-6 15 39 г; з; в; go" ._ 441

1387 А-зб? I з 7-1 163 47 47 B;R;gbM.so" . ....... 745

9-1 4744 pB;L; R.;vg1bM;r;3’ .................................... 432

‘М 47 48 B;R;gbM;1'............................ 738

I3-0 47 3 pB;pL;R.; z’. Ha.stwostarsnear..... . .... ....... 44!

2333 I 3141 по 839 eF;S;1E;1o';fo11.ofz 645

17.7 з 6 ‚в; з; E;g1bM . .. 643

1389 ~~ I 3 34›‹5 11.8 59 16 ‘Р; S; R; glbM; 18' ....................... . . . . ............. 803

2390 .... .. 1 4. 17.2. 11.2. 59 33 The suspected Nebula off 493 reexa.mined. Ibe1ieveitisonly3vFst. 535

but yet there remains a. suspicion of nebulosity.

zo.8 59 13 Rather doubtful, but I strongly incline to the suspicion of its beingavF 4-93

neb withzvSstarsnearit.

1391 ~--~ I 5 5-1 151. 33 30 pF; S; R.,gbM; 15”hasa* 1zm~fol1o_wing. Place liable to some 501

error owing to some temporary unsteadiness in the apparatus.

27 È F. S. R. Observed when past meridian so that no RAand onlya very 734»

rude P D could be obtained.

z39z 1 52.3.8 14.9 9:5 pB;S;R;bM;3o”(RAuncertnin) 735

30-1 9 31 В; R.; psbM; 4,0” ............... . . . . . . . . . . . . . . . . 504

2393 ........ 1 5 4.3.1. 118 4,8 51 ‘Р; S; R,glbM. 18" ...... . . . . . . . . . . . . . . . . . . . . . . .... 303

45.2 4.8 zo pB; R;pgbM; zo” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.86

1.394. I 5 4.54 11.1 38 4,9 рВ; 8; Е; gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.5

43-9 39 13 pB;R;bM;zo'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.94.

1395 I 55I4 1zz44.i vF;S;R;gbM. (PDaroughestimatefromthatofthenebulaìmme 64.5

‘Нашу preceding).

52.4 4.1 3 pB; R;bM;zo' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494

2395  I 6 59-9 14.9 11 zo F;vS;R;1z" . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

60.9 11 21 F; S; R; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504.



55 REDUCED OBSERVATIONS 01‘

No. Synon. R A. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. о ‚ ‚

2397 .....  I 7 10-7 146 18 12 v F; S; R; b M; 15”. RA may err several seconds being only roughly 500

determined by an auxiliary star, having passed beyond the field.

2398   ~   -   1 8 8-0 164 12 1 1 Chief centre of condensation at southem edge of an irreg. figured nebulou.s 745

mass 1.' diameter.

2399 A. 7 I 3 52-7 164. 11 51 F; p L; irreg fig; r; 2’. Nebula and stars the first ofan irregular line .. 625

62.7 11 38 р В; p L; irregular nebula with many stars. [The first of an irregular line 738

of 3 nebulœ and many stars].

55-5 11 30 A resolved nebula or cluster of irregular figure . . . . . . . . . . . . . . . . . . . . . . . . 441

1.4.00 .. . . . . .. 1 9 30.6 124? 15 44 р B; R; g l b M; 20’. [This nebulawax Ioohedfor in theplace here :et 493

dawn in sweep 635, but wax not seen. The observation, however, in sweep

493 ía distinct and regular, so that there is no doubt of the existence ‘д!’

auch a nebula, at this R A, within the zone :wept (123° . . . . 126°). In

all probability, therefore, the degree was wrong read of, and ímtead of

124 ahould be 123 or 125. The minute can hardly be wrong.]

2401 A.60 1 94.3.4. 162 26 46 pB;pL;R;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625

50.2 26 4.6 F; L;R;vgbM;4.'diam . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . .. 4.81.

2402 А. 8 I 9 56-9 164 12 45 irreg R; r; 60" The second of a train of F. nebulous clustering patches 745

which run across the field.

57.8 12 18 р В; p L; irreg; the 2nd ofnn irreg. line of mixed ueb and st . . . . . . . . .. 738

59-2 1 1 42 S ; R ; a resolved nebula or cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441

62-5 12 11 F.R;gbM;r;6o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625

2403 1 10 32.3 149 48 18 vF;R;gbM;3o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 736

2404 A. 9 1 10 534 164. 14 8 The massinanirregular line of loose stars and nebula. p B; р L; 738

irrcg g.

2405 .. . 1 12 4.2.8 131 52 22 e F; lE; 20’. A diñicult object but certain after long attention with the 638

left eye.

24.06 .. .. .. 1 12 55.2 14,9 25 20 vB;S;lE;psbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

58.3 2446 vB;S;lE;psmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504.

2407 ....‚... 1 1319-3 124 57 31 pB;S;R;lbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635

31-4- 58 о B;v1E,'pgmbM;nearavSst.ar . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . .. 493

2408 .. . . . ... 1 16 9.0 125 57 10 p B; S; rather a doubtful object. The preceding of two . . . . . . . . . . . . . . 486

12.7 58 46 F; S; IE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803

16.2 56 4,9 v F; S; l E; this is the “ doubtful” neb of a former sweep . — — — — . — ‚ . ‚ ‚ — 802

2409 . ..... 1 16 12.5 126 020 pB;S;E;bM;2o'. Thefollowingoftwo . . . . . . . . . . . . . . . . . . . . .. 486

14.2 046 F; S;RorlE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803

18.7 014, pF;S;lE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 802

1.4.10 . .. . 117 0.3 129 056 eeF;S;R;vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803

3.1 221 eeF;S;bM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638

2411 . . . . . . .. 117 29.6 128 58 26 eeF;S;R;vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803

304 58 21 e e F; the s p of two which form an equilateral triangle with a star 13111 . . 638

2412 ........ 117 30.6 128 57 6 eeF;S;R;vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303

31,9 56 21 eeF, Thenfoftwo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638

24.13 _ , _ , , , ,_ 1 17 45.6 128 54 6 eeeF;S;R;vgbM. The4.thofa.groupof4. . . . . . . . . . . . . . . . . . . .. 803

24.14. , , ‚ , _ , __ 1 20 15,6 126 35 14; vF;S; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 801.

24.15 , , _ . . . _ _ 1 21 0.2 13o 11 4.6 e F; S; attached to a minute star, and very near a bright one . . . . . . . . . . 488

7-415 . . . . . . . . 1 21 21.8 126 28 4.0 A Double Star. The leñ eye leaves no doubt of its being involved in v F. 486

neb. diffused over 15". An extremely delicate and difficult object.

Pos. of the double :Q: 22 5°. ; dist 4'; 15 and 16 magnitudes.

35: 28 58 v F; S ; R ; R A only rough being already beyond the field . . . . . . . . . . . . 801.

. . . . . . . . 30 È There is a nebula but I perodve no D ak in it. Obs. past merid and R A 803

not taken.

2417 .. 122 1.6 142 28 14. F;S;R;bMa1nong5or6st.ars11m . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 498

2418 . . . . . . .. 12218.@ 113 33 5 B;L;pmE;gpu1bM;3'l,2'br . ‚ . . . . . . . . . . . . . . . . . . . . . . . .. 641

2419 .... .. 11,431.3 124, 23 13 VF; R;1.5" . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 493

31.4, 22 29 F; S; R.;bM; 15' . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635

24.20 .. 124 55.6 12934.14. vF;pL;R;vlbM;2’;hasadouble:|:5’or6’nf . . . . . . . . . . . . .. 638
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No. Synou. В A. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. о I ‚

24-21 A~ 17 2 25 42-3 164. 2.6 z5 B; R or l E; p sb M to a ik ; has also a 1: involved which looks like a 745

second nucleus and several small st about it.

4-5-9 25 27 p B; S; 'irreg R; p s Ь but not to M, but rather to a point near the 441

southem edge. Is decidedly resolved, and has scattered st. (This is au

outlier of the Nubecula Minor.)

24-22 I-231 2 26 22-4 120 I6 27 pB;vmE; pslbM; z}’l. Noothernea.ritwithin3ñeldsìnRAa1id 644

11- 139 1 мы’; breadth ‘111 deciimion.

23-9 17 5 vB;L;vmE;pspmbM;hasa:k1om;nf.................. 645

25-8 1713 vB;vL;vmEposxx8.3; xstgthensmbMt-,onucl4’l1§’brhaaa 494

* 9 m n f.-(N. B. The place assigned to I. 281 in my former Catalogue

is R A х“ 1.7"' zz.9‘ N P D 12.0° zz’ in which it is now evident that the

minute in R A is there mistaken, and the N P D materially in error, since

by the remark in sw 644 it appears that there are not two distinct nebulœ

in this place. The difference of the descriptions is explained by the low

situation of Т11е object in the latitude of Slough.)

24-23     - Í 25 23-8 127 22 4-4- F; R; iz" follows a ak iz m. This is possibly identical with the next 322

but one, with a mistaken minute.

2424- ----1°" 227 17-3 1272135 eeF;vS;R;theprecedingoftwoinfieldtogether........ . . . . . 803

2425 -°-'--° 1 27 29-3 127 21 55 F; S; R; the following of two. Possibly identical with the last but one. 803

(Both rightly reduced.)

2426 A-479 1 27 33-3 131 13 19 В; pL; mE, nearlyintheparallel; pmhM . . . . . . . . . . . . . . 4-89

414 13 3 B; L;mE;gbM;13-’long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 753

19 -. B;mE;gbM;8o"PDroughbeingtakenzfieldspasttheineridian .. 752

2427 ""'-" 127 43-2 13o 1 6 pF;S;R;bM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-33

2423 ""’°°‘ 113 3-5 1301253 pF;S;R;bM;x5'. Precedeszstiim . . . . . . . . . . . . . . . . . . . . . . .. 633

2429 I 28 49-1 128 1120 pB;S;R;gbM;15'. Fo1lowsaprettybrightDstar . . . . . . . . . . . . .. 486

50.6 11 35 Not v F; R; 3o". Has a double star n p . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

24-30 °""‘°° 131 7.4. izo 4.7 17 ‘Р; (skycloudy). Theprecedingoftwo.... . . . . . . . . . . . . . . 64.4.

8-5 48 xo eeF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645

11-6 46 4.3 v F; v S. The preceding of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.94

24-31 131 15.5 izo 46 3o vF;pL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.5

15.9 4.6 iz v F ; (sky cloudy). The following of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644

18.1 4.6 38 F; S; R; g b M; 15". Hua a star near it, following . . . . . . . . . . . . . . . . 494

2432 1 31 2.1.1 133 2.3 19 pB;S;R.;gpinbM. Theprecedingoftwo . . . . . . . . . . . . . . . . . . . . .. 489

2.1.8 1.3 33 F; S; R; zo” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 753

    24 i F; S ; R ; Р D rough, being taken when considerably past merid. . . . . . . . . 7 52.

24-33 Н - - ° ° - - 1 31 31’: 133 27 Ё e F ; R. Place roughly obtained from that of the foregoing neb from 753

which its position is 144° (= 54° s35-5 26 8 F; S; IE; g1bM. Thefollowing oftwo . . . . . . . . . . . . . . . . . . . . . . . . .. 489

24-34- .......~ 131 57.9 155 45 49 vF;i1reg.R;vglbM.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

2.435 ........ 131 11.7 166 2447 eF; R;vglbM;4o"............ . . . . . . . . . . . . . . . . . . . . . . 61,1

11.9 25 45 v F; R; v g b M; 4.o'. Reduced on the supposition of a mistaken wire 746

(ist for znd). And there can be no doubt that this supposition xscorrect;

as (independent of the coincidence of results) were .it otherwise this nebula

must have been in the field of view at the moment of observation in sweep

' 61.1., and, being at least equal in brightness to that actually observed,

could not fail to have been noticed.

7-4-36 II-4-82? 14-048-1. 191 16 4, F; R;g1bM; 35" . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

24-37 ën- 4-59 I 4.o 57.1 114 38 33 v F; v S. Requires attention to distinguish it fi-om a star . . . . . . . . . . . . . . 645

. 155

2.438 ........ 14.1 11..o 143 38 5 F;vL;R;vgvlbM; 3'..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 493

24-39 ........ 14,145.8 139 z8 3o: vF;R;gbM;zo” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 744

54.9 1.9 3o B; R; g Ь M; 30'.-(N.B. Both observations areccrrectly reduced, but 497

there is an obvious error of lo“ in one or other, arising from mii?-readu-ig

or misregistei-ing of the chronometer; and I consider the obs. in sweep

744 to be more open to that mistake than that of sweep 497.)

244° ...... . 141.1-5.1 1154.7 53 F;S;R;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8oz

24-4-I ‚- .. . 142. 21.4. 125 4.3 5 vvF; S... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Soz

Q



58 REDUCED OBSERVATIONS OF

No. ЁУЩШ- B A- 1330-0- N P D. 1880.0. Description, Remarks, Arc. SWOGP

h. m. s.d. о I I

7,443 I. 62 1 42 39.1 100 32 34. e P; p L; certainly not entitled to aplace inthe 1st claas.-(NB. TheRight 650

ll- 15° Ascension here set down is of course to be preferred to the rough К A

(1.4.2.54.i) of my former Catalogie.)

.443 Ã- 14445-2 104 3446 pB;1E;psmb1\1;4o' ................ ...... 649

2444 IIL460 1 4.5 50.3 114. 35 52 pF; R; gbM; 25'. No otherneb within 15'al1round.-(N._B. This 64.6

ll- 155 remark shows that the nebula No. 167 of my former Catalogue is really

identical (as there suspected) with III. 4,60.)

24.4.5 - 1 4.6 24.5 126 4.3 20 F; S; R; bM; 15’. [His barelyposeible lha! lhù and Мг ner! nebula 4.86

may be identical wilh Nos. 244.1 and 2442 by a mislaken degree in PD.]

24.4.6 -...... 1 4.6 31.5 126 40 56 eee F S R. RAonly rudely taken byastar, being out ofthe ñeld...... 803

2447 HI-155 14648.o 99 5324. eeF;4.o".... . . . . . . . . . . . . . . . . . . . . . 650

2448 ...„... 14.7 58.7 1204.512 pB;lE;psbM;35” . . . . . . . . . . . . . . . . . . . . . . . .. 64.4.

60.2 45 6 рВ;р1пЕ; pgpmbM; 30 . . . . . .. 64.5

61.9 4.5 33 B; S; E; psbM .. . . 494

2449 °°"°"' 1 43 9-0 347 31 33 рВ; R;gbM; 30’ . .. .. 503

2450 14.8 24.5 14.7 35 4.3 vP;S;R;bM.............. . . . . .. 503

из’ }1xIl17§6-1 1 48 18-7 96 14 is ‚г; щпьм; 3d'...... . 139

24,52 IIÍ.4.6S 15o 32.7 1021941 F; R;glbM;2o'. . . . . . . . . . . . . . . . . . . . . . . . . 64.9

„453 ...„... 15o 36.5 117 718 pB;S;R;gbM;18'........... . . . . . . . . . . . . . . . . . . . . 64.3

46.0 7 I3 F; S;R;glbM;the reductions having been examined and found correct, 545

а mistake of 10‘ must have been committed in or registering the

chronometer in one or other of these observations. There is no apparent

reason for preferring either.

2454. 1 5156.1 148 36 58 рВ; pL; IE; atmchedtosmr 12ш ...... .... ....... ._ 503

2455 -- 1 53 52.4 146 39 13 pF; S; R.; makesanobtuseangledtrisnglewithzst11m . . . . . . . . . . .. 5°3

2456 -- ----- I 54- 37-4- 165 3 9 Somewhat doubtful, butlbelieve it isavFneb involvingsvF Ik . . . . .. 745

40-5 3 5 F;vS;R;ha.|a:|:12m25”dist.45°np........... . . . . . . . . . . . . . .. 622

4.3.1 3 О cF; S; R; 1o"closetoavSstar . . . . . . . . . . . . . . . . . . . . . .. 74.6

24.57 155 3.3 1584.126 eeF;vS;R;hasa*x3mpreceding,dist1od’ . . . . . . . . . 508

2458 ll-192 156 6.5 114. 720 vF;lE;gbM;25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.6

24.59 ‚...-... 1 57 4.6.1 159 16 1 pF; R; gbM; 3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 513

2460 h. 196 1 59 34.9 116 16 17 AvFdouble *involvedinavFnebula . . . . . . 646

2461 1 59 38-1 131 58 33 F;R;sbM;r;15'adillìcu1tobject......... .. .. .. . . . . 4.89

4.4.8 5713 vF;vS;R.;12". . . . . . . . . . . . . . .. 752

24.62 --~~ 15940-0 1261646 F;R; 3o”;vsvmbMtoa:k13m..................... . . . . . . . .. 803

4.2.8 13 55 F;R;4.o';vsv1nb`Mtoa:k11.m . . . . . . . . . . . . 802

24.63 1111.432 2 1 2.2 1005614 eF;S;R;1stofagroupof4....... . . . . . . . . . . . .. 650

-199

24.64. 1111.483 2 1 3.7 109 56 24, VF; S; R. The2ndofagroupof4. .. . ..... . . . . . . . . . . . ._ 650

.zoo

2465 1111. 484 2 1 17.4. mo 57 14 ‘Р; S; R. The 3rd ofagroup of4.... . . . . . . . . . . . . . . . . . . . . . . . .. 650

‚201

2466 £1,485 2 1 22.9 100 59 1_4 vF; S; R. The last ofagroup of4.. . . . . . . ... . . . . . . . . . . . . . . . . . . . .. 650

.2о2

2467 z 3 16-0 147 32 8 pF; R;glbM;4.0';r . . . . . . . . . . . . . . . . . . . . . . . . .. 503

2468 .... ... 2 4. 17.4. 126 39 30 рВ; lEinmerid; 4.o"l; gbM . . . . . 486

17.7 374.0 vF;S;lE;15’l12’br . . . . . . . . . . . . . . . . . . . . . . . . . .. 801

24.3 4.0 16 pF; IE; gbM(RAcorrectly reduced) . . . . . . . . . . . . . . . . . . . . . . . . . . .. 802

39 if vF; R; place roughly taken being past the meridian . . . . . . . . . . . . . . . . .. 803

24.69 . 2 511.5 122 4.5 3 pB; S;psmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.5

12.7 4.4.22 B; S; E;psmb1\I;18”.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644

24.70 „...... 2 6 9.8 132 50 2 pF;vS;svmbM,1ikeab1u.rredstar . . . . . 4.89

13.1 4.9 23 F; R;gbM;3o" . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . .. 752

o

‚ ŕlï Íî 1-...' д. __
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No- 8:1101- R. A.18ß0.0. N Pn. 1sso.o. De«¢r1pu0n,nem1m,1¢¢. sweep.

h. m. |.d. о I „

1471 п- 474- 2 3 l5~3 102 8 4.0 F; R.; b M; 60"; ill observed in a southeast cloud . . . . . . . . . . . . . . . . .. 64.3

h209 15-3 8 24. F; R; glb M; 4.0” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

16.9 8 1 N0tvF;pL;R;vgbM;5o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649

2472  -  -  - -- 212 15-1- 1323135 eF;vS;R.;psbM;hasa*7msfand6otherSstintermediate .. 489

21.4 31 10 F; R;gbM;2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 752

24.73 ‚... .. 2 12 26.9 150 38 3o eF; S; R; has two small stars very near it . . . . . . . . . . . . . . . . . . . . . . . . .. 501

24.74, . . . . . . .. 2 13 8.3 132 11 15 pF; R;pslbM;4o’hasa:|¢ Smfollowinginparallel . . . . . . . . . . .. 743

10.2 1122 NotvF; R;pgbM;35'ha.sa*9mfol14’dist . . . . . . . . . . . . . . . . .. 638

1475 ~ ~    1.13 52.5 124.2949 pB;S;R;psbM. Hasn 1|: 1o mexactly follintheparalleljustat 535

the edge or 35' dist from centre.

2476 „...... 214 3.0 1113530 pB;lE;gbM;r; 30'. Hasacoarsedoublezkprec . . . . . . . . . . . . . .. 64.2

2477 III. 224. 2 1519.7 111 28 50 F; Einparallel; glbM; 20"l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 642

2478 III. 239 2 17 23.4 115 34. 27 pB; R; gpmbM; 6o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.6

24.79 „...... 219 50.0 13512 8 vF;S;R;glbM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805

52.1 12 4.5 eF;S;vlbM;2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 634.

2480 lI.4.87 22o 22.7 101 18 14 eF;L; R;glbM;2’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

h.225

24.81 220 37.6 1094.812 pB;E;gbM;5o'l,35"br . . . . . . . . . . . . . . . . . . . . . . . . .. 640

24.82 ...... 222 6.1 1321015 vF;lE;gbM; 25’ . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 743

6.6 943 F;pL;lE;hasa:|:8m3'dîst,sf . . . . . . ... . . . . . . . . . . . . . . . . . . . .. 489

10.7 9 15 ee F; p L; R; 4o”np a uk 11 m.-(N.B. Thenight appears tohave been 639

hazy and was interrupted by cloud.)

14.0 9 17 v F; R; 20".-(N.B. An extraordinary discordance in the observed Right 752

Ascensions of this object, for which I can assign no reason.The reduc

tions are correct.)

24,83 224. 3.2 1264.7 35 B;pmE;psbM; 30'l;position215°.7 . . . . . . . . . . . . . . . . . . . . . . . . .. 4,86

10.7 4.830 pB;mE;gbM;80"l,15'br . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . .. 802

47 30 pB;S;lE. Transitlostowingtoapassingcloud . . . . . . . . . . . . . . . . .. 636

.... 45 4.7 No descriptionohservation evidently hurried . . . . . . . . . . . . . . . . . . . . . . .. 801

24.84. „...... 224. 13.1 107 57 4.2 pF;S;R;pgmbM; 25". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64o

14..1 57 37 eF;irregR;lbM . . . . . .... . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. 741

24,85 IIL472 2 24. 49.4. 101 30 39 eeF; S; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 65o

24.86 . . . . . . .. 2 25 15.3 135 16 25 NotvF; S; R; almost stellar; betweenz st nearlyinthe parallel . . . . .. 634.

22,4 16 7_1 F; S; R; gb M. 15’. [ВОСЬВ A’s correctly reduced] . . . . . . . . . . . . .. 805

^— М’ ‘ ‘б “у 4’ ‘S P ?‚‚:‚?„:‚‘:‚г„‘:‚::.;‚„:1" ;;„":;‚‚::“;:; 31110153“ "‘ ““"” E "“"“‘ “f “de43,5 47 19 B; L; p m E; v s mb M; _юо" 1, 60' br. Unequally bright, and ex- 74.3

hibiting an approach to the Bmuclear form (See Plate VI. iig. 14).

2.488 ........ 2 3° 4,7_| 145 36 59 eF; S; R. 15” the preceding oftwo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 732

2489 1111.284, 231 8_3 935214, vF;pmE;hasavFsta.ratthesfextremity . . . . . . . . . . . . . . . .. 650

.249

2499 .„„„_ ‚з, п", 145 35 9 F;S;R;gbM;2o';thefollowingoftwo . . . . . . .... . . . . . . . . . . . . .. 732

2491 II, 4,38 2 5; 174 102 1 15 р В; R; b M; 35". Observedìn asouth-east clouddriñ: . . . . . . ........ 648

h. 253 `

2492 . . . — ‚ . .. 2 32 43.2 125 0 10 p B; S; R; like a star 12_ m a very little rubbed at the edges, acurious 635

little object and easily mistaken for a star, which, however, it certamly

isnot.

2493 232 45,5 98 59 9 pB;R;gpmbM;3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

24,94, „...... 13616@ 119 4,3 35 B;pmE;sbM;90'l,40”br . . . . . . . . . . . ....«...«..... . . . . . . .. 64,3

,495 V_4g ,'39 4_1 no 59 д B;L;vmE;PgPmbM;5'l0ng;pos=151°.1 . . . . . . . . . . . . . . .. 644

5_5 59 6 B;L;vmE;psvmbMtoapL,Rnucleus;4.’l,4.0'br . . . . . . . . .. 645

24.96 „...... 239 34.2 150 37 55 F; R.;glbM; 3o" . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 736

2497 IIIIL6449 z41;0_7 197424,@ PB;L;p1nE;vglbM;2’l,40"br . . . . ... . . . . . . . . . . . . . . . . . . . .. 652

.2 9

2498 „...... 2 4.5 42.5 14.5 39 58 F; R; gb M; taken for No. 3 sw 520, but proves, on reduction, tobea 732

diiîerent nebula.



60 REDUCED OBSERVATIONS or

N0- Synon. B. A. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep

h. m. |.d. ‹‚ I „

2499 ........ 24.5 51.3 145 4.5 59 F;R;gbM;( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51,0

150° lÍ1Íz47750 2 45 18.2 100 4.3 44 F; vS; R; psb M; stellar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

2501 . . . . . . .. 246 44.9 10920 32 F;vmE;9o'l,1o”br;has2st10mag,f .. . . . . . . . . 651

2-501- 111.469 2 5o 50.7 103 4 51 pF; R; 31ЬМ‚;5” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649

2503 - - - -  - - 251408 1224713 vF;1E. 18" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 645

43-6 45 5 vF;pmE;vlbM;6o'l,3o”br . . . . . . . . . . . . . . . . . . . . . . .. 635

1504- IH- 145 7- 55 4-9 U3 31 15 B; v L; p m E; vgb M; 3§'l, 2§'br. Has in or near the middlea 642

star16 m.

2505 - - . -  — -- 2 55 29.2 102 44 55 vF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.9

4»6i Thespoftwo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648

15°5 H-475 1 55 4-3-1 101 4-0 50 p B; L; R; 80”. Thenfofz, distabout 75', pos. 45° . . . . . . . .. 648

48-2 3941 pF;R;bM ........................ ................. ._ 649

2507 äI.z28.î5 257 58.5 10012 19 F; R;gbM;25to3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650

2508 259 39.4. 1294-058 NotvF;R;pslbM;2o'. Hasn*11m2.'n............... .. 638

42 -L Viewed past merid. Seen inplace butvv F, asit begantocloud .. 743

2509 11-258 3 2 5-6 11114.42 pB;L;R;vgmbM4'diam . . . . . . . . . . . . . . . . 741

7-3 14- О pB;vL;R;gmbM;4.'diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641

7.6 I3 10 B; vL; R; r; 3’ Iirstvgthenpsbliî. With the left eyel see it 64.2

mottled. (МВ. This is no doubt a distant251° 1111-5395 3 2 59-4. 99 33 59 F; pmE; 50’ the preceding oftwo . . . . . . . . . . . . . . . . . . . . . . . . .. 650

15" 111112-95191 3 3 8.9 99 35 20 eF; R; thefollowing oftwo; pos from the other = 120° . . . . . . . . . . . . .. 650

1511 A-7-°5-5? 3 4.16.8 1572516 pF;lE;gbM;25'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

20.8 26 9 F; S; pmE; gbM(growingcloudy) . . . . . . . . . . . . . . . . . . . . . . . . . .. 51;

.. —‚ - -- Seen found in sweeping for A 205 below the sweep. It has about the same 631

RAbut farther south. Onlythisneb found. _

2513 - - - -    3 452.1 1573536 pF;R;g1bM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593

59.6 36 38 Notv F; S; R; b M. (R A roughly taken by the intervention of an 51;

auxiliary star, being past meridian when observed).

2514.   - -    3 5 4.4 14359 8 B;L;vmEinpos8o°;vgbMlaana.z'is; 2§’l,1’br . . . . . . . . . . .. 520

. .. Foundinplace andviewedpM,butvery faintlyseen . . . . . . . . . . . . . . . . .. 73;

2515 . . — . - . - 3 6 23.3 148 27 9 Star8 mthe chiefofa cluster of 18 or 20 stars . . . . . . . . . . . . . . . . . . . . . . .. 519

2516 . . . . . . .. 3 6 26.9 112 37 35 F; S; almoststellar; but E; basa ak 8 mprec 7§', 2’n . . . . . . . . . . . . .. 64;

2517 A. 337 3 7 35.4. 145 51 44 p B; R.; vgbM; 3'; resolved into st 15 m. А very faint nebula (Р?) 73;

precedes. 

37.8 51 33 Q; B; L; irregR; 25' diam; all resolved into equal stars 14 m.-Husa 51,9

*9m45°nf3’dist.

1513 - - -  - — -- 3 335-5 131431! vB;R;gmbM(hazy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,3

1519 III. 956 3 9 35.5 100 55 24 eeF; barely perceptible . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650

151°  - - - -  ~ 31011-4- 11-31225 vF;L;R;vglbM;2}'diz1m..... . . . . . . . . . . . . . . . . . . . . . . . . ..... 645

7-S21 A. 4.87 3 U 4-3 131 431! vB; R; gmbM; 90” (hazy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 743

14-4 43 4.3 Q; v B; R; ist g, thensvm b M; r, mottled, but not resolved. (N.B. 754

'1`here must have been a mistake of 10‘ in reading or registering the chro

nometer in one or other of these observations. The reductions of both are

correctly performed.)

2522 .. .. 312 0.3 no 135 pF;vL;ßtgz1.enpsbMwaFnu¢1eus;mEs0r1<>'1,z'br . . . . ._ 74,

2.0 159 B;'vL;1stvgtlxenpsvmbM;3'l,2'br.mE. (`N.B.Thesedimen 65;

sions can only refer to the brighter portion.)

1513 I. 106 31412.6 106 025 pF;R;glbM;posfroma*7m=31°.o;ARA=7‘.5;*4’s .. 651

2524. . . . . . . .. 3 14 32.2 127 48 40 v F; R; p L; vlb M; 90'. (Р D evidently 5‘ too large) . . . . . . . . . . . . 535

32-5 4-345 @;vF;'R;pL;vgvlbM;r;9o".....2'diam... . . . . . . . . . . . .. gm

33-1 4.312 F;L;R;glbM;2’ . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . .. 802

2525 .. 3 15 7.8 14.2 47 33 F; mEinposition 37°.3; gbM; 2’ 1, 15”br . . . . . . . . . . . . . . . . . . . . .. 807

2526 . . . . . . .. 3 15 34.7 1115850 pB; R; gbM; 25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 642

' Y - _ .__ *_ ‚ A |.....f. ’ “.1 ‘ - - .. _
——— ~----“- ....„__»_‚ -L _ A41:
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N0- SINN- R- A- 1330-0- N P D. 1830.0. Description, Remarks, 6:0. Sweep.

h. xn. s.d. о I „

1517 ¿-543 31511-3 127 504.9 vB;vL; 4.'diam,lstg,thenvs,vmbMtoastellarnucleus 361

11-4 4-9 30 VB;pL;IE;vsvmbM,toanucleus2"diameter . . . . . . . . . . . . . . .. 636

2528 A.206 31613.2 157 6 9 pB;irregRorlE;vL;vgbM;r;3'... . . . . . . . . . . . . . . _ . . . . . _ .. 563

2529 A» 54-7 3 16 13.8 107 42 49 p B; p L; 1’ diam; a miniature ofthe last neb ofthis sweep . . _ . . . . . . . .. 801

14.9 4.3 0 pB;S;R;psbM . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . .. 636

253° llllî-1897 з 1618-0 93 38 4. F; R;bM;2o”. '1‘heñrsr0f3 ................ 739

. 29

2531 196 3 16 18.5 93 37 4. Мозг; v S; E; 6 or 8"; 2nd of 3. Queryif not a nebulous double 739

- 97 s .

2532 «« 316 20.5 93 32 24. F;R;bM15”. The3rdof3................. . . . . . . . . . 739

2533 ~-~« 3 16 25.7 Ilz 730 F;S;R;bM;15”;precedesIV.77 . . . . . . . . . . 647,

2534. IV. 17 3 16 53,; 113 8 хо F. Attached cometically to a 1|: 9 m which forms its head. Itis an exact 64.2

resemblance of Ha1ley’s comet as seen in the night glass. Pos. of tail

= 239°.1.

58.2 8 25 А complete telescopic comet ; a perfect miniature of Ha1ley’s, only the tail is 64.1

rather broader in proportion ; m E ; 90" l ; the star at the head = 10 m.

See ñg. 17, Pl. VI.

2535 ~ - 317 28.4. 127 4.50 6o”diam;vsvmbMtonuc1eus;?adisc..... . . . . . . . . . . . . . . . . . . . .. 301,

2535 ~-~~-~ 3 18 17.3 108 1125 F;R;g1bM;30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 651,

2537 ~~ 3 19 57.6 126 17 38 F;S;R;gpmbM;15” . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . _ . ._ 361

58.0 19 30 v F; R.. (Clouding over rapidly) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656

65.7 19 39 v F; IE; 4.0" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 80;

1,533 .. 3 „I 15,3 122 52 28 B; R; psmb M. Adouble star precedes . . . . . . . . . _ . . . . _ . _ . . . _ . . . ._ 64,5

18.9 524,2 рВ; R;pBlbM;4.o" . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . ...._ 644

7,539 ........ 311154 111193, vB;lE;psbM;4.5" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64,5

254.0 ~-  321 31.3 1274431 F;S,R;hasa*12msf . . . . . . . _ . . . . . . . . _ . . . . . . . . . . . . . . _ . . . . .. 36;

254.1 ---»» 3214.8.; 1082219 vF;R;pslbM;2o” . . . . . . . . . . . . . . . . . _ _ _ . _ . . . . _ . . _ . . . . . . . . . . ._ 651

2542 L 157 121 4.9.. 121 41 .. R А by working list; P D roughly taken; Transit missed while observing 644

another nebula.

2543 "НМ" 3 23 55.9 109 5152 eF; S; p slbM; hasa ak 8 msf. Very difñcult and probably not to 65;

be seen without a recently polished mirror, such as was used in this ob

servation.

2544. 313 53.3 125 2624. pB;R;psbM; 30" . . . . . . . . . . . . . . . . . . . . . . . _. 655

2545 A- 591 3 23 Í 124 19 Í B; L; m E, but with a R nucleus much brighter than the environing F 635

atmosphere. P D roughly taken. Transit missed, the observation having

been lost by relying on the R A given in Mr. Dun1op’s Catalogue (3" 25"‘)

which is too great. That here set down is assumed at random as probably

nearer the truth.

254.6 111-246 32,431.7 11123 50 B;L;pmE;psmbM;2’l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .. 64.2

32.5 24. 8 B;mE;gmbM;90"l,4.o"br . . . . . . . . . . . . . . . . . _ . . . _ . . . . . . . .. 64,;

1547 HI-487 324. 38.7 1054.745 vF;S;1E;glbM;25” . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . 651

254.8 11.290 315194 104.1511 pF;pL;R;4.o"near3st,2ofwhichare10m . . . . . . . . . . . . . . . 64,9

26,3 16 2 p B; R; first v g then more s, b М; 70" . . . . . . . . . . . . . . _ . . . . . . . . . . . .. 757

254.9 ...„... 33,5 35,5 14.0 52 33 vF;R.;gbM;4_o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 896

33,5 51 4.3 vF; р L; irreg; near stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 307

2550 ,_„„,. 316 7,9 110 4.4.8 F;L;R;vglbM; 2’ . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .. 741

=551 111.559 3 26 18.9 по 52 51 ‘Р; s; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . __ 652

18.7 51 35 vF;S;R. . . . . . . . . . _ . . . . . . . . . . . . . . _ . . . . . _ . . . . . . . . . . . . . . _ . . . ._ 642

2552 ..... .. 3 27 8.4. 126 4.2 37 A very remarkable neb. A decided link between the nebulœ M 51 and 801

M 27. Centre v B; somewhat extended; g v m b M; a ak 13 m near

the edge of the halo involved. The area of the halo v F; general position

of the longer axis 2o°.8 whole breadth = 3'. See Pl. IV. fig. 1.

10.2 42 43 v B, E, resolvable nucleus; or has 2 or 3 st involved ; the preceding Arc is 802

the brighter. I think the oval is in some degree filled up to the south.

1553 IH- 357 3 27 .. .. 121 4.7 .— Place from working list. Seen sweep 644., but under circumstances not 644.

admitting an observation of its exact place.

R



69 REDUCED onsEava'r1oNs or

No. Synon. R A. 1830.0. NPI).1B30.0. D„.,¢r1p¢10„,R„m„1»L„¿f,¢_

h. m. s.d. о ‚ ‚‚

1554- 111-960 337 38-4- "о 57 1 €F;S;R;between1.veryfaintstars . . . . . . . . . . . . . . . . . . .4-1-0 56 50 v F; R; situated exactly between 2 stars 14 m (about one semidiameter

from either edge by diagram).

4.1.9 5645 ep; 5311;,-11,11/[_ S;¢„aœb¢¢„ee„2vSm11; . . . . . . . . . . . . . . . . . . ..

1555 Il. 262 3 27 Н‘; "5 30 28 В; L; R; psb M; 2‘. (ThePDdiñ`ers 4’ from the working list, but it

is expressly stated in the obs. that the index was correctly read, the dif

ference having doubtless been noticed at the time.)

2556 328 41.3 115 43 19 eF;vS;thepreeedingof3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

2557 . . . . .... 328 51.3 1254-7 9 vB;pL;lE;gmbM;the2dof3 . . . . . . . . . . . . . . . . . . . . . . . . . ..

2558 328 51.3 I2-54-949 B;S;IE;pmbM;the3dof3ofthesameRAasthesecond . . . . ..

2559 A. 574 3 29 Ё 125 35 '_P vB; L; R; psb M. Atine nebula. The obs. ofthe lace like that ofA 591 above was lost by setting the instrument on the pijace given in Mr.

Du11lop's Catalogue, and relying on his R A (3‘ 31"‘) which is too great,

instead of sweeping over them, when they could not have escaped being

regularlytaken.

2560 IlI.961 329 8.3 11127 15 F;S;R;gbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

9.7 28 21 F;S;R_;bM;15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._

1-551  3 29 33.5 115 I 5 $;рВ;В;3ршЬМ; 70"............ . . . . . . ...........

.. - - vB. Seenbutnoplaœordescriptìonfurther .... .... ..........

1-562- ~~~~~~ 329 58.5 108 5420 pF;vS;R;psmbM ..

2563 U-263 3 30 9.6 115 4 6 B;R;gpmbM;40"..........................................

2564 .......‚ 3 30 25.8 126 4. 35 Q; v B; R; gmbM; 90”. A globular cluster in all probability iden

tical with this, was also seen in sweep 636, while searching beyond the

meridian for A 562.

- - - vB:the1stof3,seenbutnoplaeeorfurtherdescription ..............

1565 111-451 330 58.6 108 59 34 pF;R;glbM; 30" . . . . . . ....................................

1556 1.58 331 5.9 113 3415 vB;pmE;psmbM;60"l.......... . . . . . . . . ..

5.9 35 35 В; R; psmbM; 5o"......... . . . . . .. ..1567 H- 593 331 50.0 109 15 27 В; R.; psmbM; 30“ ..... .. ..‚..... ...... ‘.... . .. .

1563 III. 1.47 3 31 55-7 11316 4.5 ‘Р; S; . . . . . . . . . ...... . . . . ........ ..

2569 ........ 33157.2 126 145 @;vB;pL;psbM;rorresolved;1.' ....... . . . . .

68.5 125 59 58 vB . . . . . . . . . . . . . . . . . . .. .

vB;the2dof3,seenbutnoplaceorfurtherdescription ..... . . . . .

1576 I. 107 332 34.3 109 818 vB; L; R; ñrstvg,thenvs,vmbM; 3‘ . . . . .............. .

2571 .. . . . . .. 332 34.4. 126 845 vB; R;psmbM;40";hasa*nf .......................... .

. .. vB;the3dof3,seenbutnoplaoetakenorfurtherdescription........ .

7-577- . . . . . . .. 332 37.6 1215222 F;vmE;vglbM;2'l,2o"br;a*7mprecedesinparallel . . . . ..

2573 . . . . . . .. 333 4.7 134 39 39 B; R.;vsvmbM;2o" . . . . . . . . . .... . . . . . . ..

5.0 38 51 B;R;psmbM;4.0" . . . . . . . . . . .

2574 ........ 333 20.6 116 46 3 F; S; E;gpmbM; 15";hasa*sfdist2'... ... . . . . . ..........

2575 Il. 267 3 33 30.5 113 6 30 рВ; IE; pg1nbM; 35" . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . ..

33.4 6 0 pB;pmE;gbM;25" . . . . .......... . . . . . . . . . . . . . . ..

33.8 724 pF;E;pslbM;4o"l ............ ...... . . . . . . . . . . . . . . . . ..

2576 -- - - - - -- 3 34 22.6 128 3 55 F; S; R; 15" ........................ . . . . . . . . . . ..... . . . . . . .

23-4. 5 0 pB;vS;psbM; 15"(clouded) ....... . . . . ..

2577 Il-191 3 34 32.0 104 2 36 F; vmE; vlb M; 3‘ 1, 20"br; pos= 184°.2 . . . . . . . . . . . . .... . . . . ..

33.5 3 0 F; L;mE;vgvlbM;9o”l . . . . . . . . . . . . . . . . ‚ ..‚. .

2578 111-343 3 35 22.0 112 38 50 F; S;lE;gbM;20”...... . . . . . .... . . . . . .............. .

24-9 39 33 B; IE; psbM .............. . . . . . . . . . . . . . . . . ............. .

2579 '°°"°°~ 335 51.4, 125 5640 рР;$;в.;рв1111)м;20”‚................ . . . . . . . . . . . . . . . . . . . ..

258° ¿-425 336 40.1 1374551 B;L;pmE;smbM;1oo”l,6o”br.. . . . . . . . . . . . _

4-2-.7 4.6 53 vB;L;mE;vsvmbMtonucleus=*10m.......... . . . . . . . . ..

Sweep.

74-!
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802
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647
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805



NEBULIE AND CLUSTERS OF STARS. 63

No. Synon. R. A. 1830.0. N P D. 1830.0. Description, Remarks, Sac. Sweep

h. m. s.d. а I ‚

253! A- 557- 3 37? 126 4.5? В; р ш Е; р gb M. The place is taken from Mr. Dun1op's Catalogue, 663

b_utI_have reason to believe thisRAtoo great and theN PDalso mate

r1ally_1n error-perhaps 116 3 5 would be preferable. It was found by

sweeping past the meridian.

.. .. .. .. @; v_ B, and evidently а globular cluster. Observed past meridian, clouds 636

havmg prevented its place being secured at the time of transit.

’-582 33711-3 126 23 4.9 F;VL;gll)l\Í;R.§ 4." 801

1583 U-+S* H1“-S 1°$48 и pB;R;gmbM;4o' 7.,.

144 4.3 16 p B; R; vsmb Mtoanucleus = :le 13 m; 6o'. (N.B. Both observa- 652

tions agree in making the degree of P D 108-whereas it appears in the

reduction of my Father’s observations as 109.)

1584 111- 249 з з’ 22-7 111 16 34 F; S; в; дьм; 15' 647

25.6 27 4.8 pF;S;R;bM;1o' ..................... . 641

159 27 55 pB; R; gpmbM; 4.0’ ............................ .. 64.1

1585 ........ 3 38 5.6 135 II 6 pB; vL; vmE; 3'l,1o'br; pos=1.11°.6........ . . . . ............ 654.

1586 ""°'° 3 33 54~5 135 10 31 F;vmEinpos=39°.5;3'long.................................. 805

53-4» I0 55 Aray nebula (vm E)vgpmbM; 1'l; pos. 4.z°.3; 38°isno measure.. 752

59-4- П 53 pB;vmE;glbM;araynebu1a,4.’l,1o'br; pos=38°.o 639

1587 "°°"" 339 52-7 1271333 F;S;R;15';attachedtoasta.r14.m . . . . . . .. 801

2533 11-450 34-1 2-5 106 55 o pB;vlE;pmbM;15' . . . . . . . . . . . . . . . . . . . . . .. 651

2539 ‘°°‘~' 3 41 55-3 150 19 53 vF; R; glb M; 15’. In a constellation of B st forming almost a 756

cluster.

51-4- 2.0 Io F; S; R; b M; 15’; опе ofaconstellation with 7 В stars . . . . . . . . . . .. 501

259°  34-515-9 162 1210 F;irregR;glbM;3o';hasa*7mf,andothersnea.r . . . . . . . . . 514.

Viewedpastmerìd;foundinplace;pB;R;gbM;3o' . . . . . 74.5

2591 "°°"°' 34-534-1- 135 213 vF;lE;gbM;15"........................... . . . . . . . . . . . . . . . .. 805

37S 216 F;S;pmEintl1eparallel;gbM;15'l.......... 654.

2591 °° 345 40-3 15844.10 F;pL;R;vlhM;5o"........................................ 511

' 42-3 43 31 pF;R;glbM;15'..... . . . . . . . . . . . . . . . . . . . . 508

‘S93 """'° 3 45 59-5 110 57 55 eF; S; R; precedes zßstandthenebula III. 961 . . . . . . . . . . .. 64;

1594- IH- 952 3 4.7 6.8 no 59 11 eF; S; makes an obtuse angled nearly isosceles triangle with two st lo m 647

nofit.

8.8 6o 56 р В; 1E; gbM (newly polished mirror); makesanobtuse angled triangle 651

withzst xomto its north

10.5 6@ 3Q F; S; R; makes an obtuse angled triangle with 1 B st, the one preceding, 64.1

the other following it.

1595 A4~77?~> 3 4-7 35-4- 137 59 4. pF; R; vlbM; zo'. (Newly polished mirror, but the sky dull and 654.

haze forming; so that this may very possibly be A 418.)

36.9 59 37 vF; p L; R; vglb M; So”. Ifeel convinced this nebnlais too faint 805

to have been seen by Mr. Dunlop. Put on the 9inch aperature,

could not discem the least trace of it. Mirror polished yesterday, and in

high beauty. Sky superb. .

1595 -------- 34.8 2.7 127 294.2 vF;L;E;vgvlbM;z’... . . . . . . . . . . . . . . . . . 801

1597 A-4-80 3 5o 2.6 132 51 37 pB; R; gbM; 2/haszst xzmnearit . . . . . . . . . . . . . . . . . . . . . . . . .. 752

3.0 51 22 pB; р L; R; 9o'; makesa triangle with 2 stars 13 mabout 1 radius of 639

nebula (by diagram) from its edge.

4.2 53 :: рВ; R; 1’nearastar...... . . . . . . . . . . . . .......... . . . . . . . ‚ SQ4.

2593 3 51 51.1 125 57 1 vF; vS; R; 1o'........ . . . . . . . . . . . . . . . . . . . . . . . . . . во;

3599 '°°° ' 3 S1 7-2 155 3o 1 pB; S; IE; pmbM; 18" . . . . . . . . . . . . . . . . . . . . . . . . ... 502

10-1 3158 pB;S;R;bM; . . . . . .. 512

250° A- 433 3 52 7-3 136 4,2. 5 F; L; R; vg1bM; 25’. With 9 inches aperture, and a mirror нету 895

polished yesterday, and in high beauty, it is barely possible to discern

with the utmost attention that this nebula exists; but to have discovered it

with that aperture and power 180 would have been quite ont of the

question; possibly, however, 90 might show it better.

12.2 4.211 F;vL;R;vglbM;3'. Skydnll,ahazeforming......... ...... 654.

1601  ~ 3 52 4.2.1 139 23 5о F; L; R; vglbM; 25’; hasnorthofitatriangleofst nm . . . . . . .. 744

45-8 24. 5 F;L;R;vgvlbM;7o". . . . . . . . . . . . . . . . . . . . . . . .... 526



64 REDUCED OBSERVATIONS OF

N0- 8111011- R А. 1830.0. N P n. 1sao.o. nmripuon, щдшь, щ. Sweep.

h. m. |.d. о I I

‘бы - з sv- 53-7 134. 5s 37 F;Einfnepu-.11¢1;vgv1bM;e°'1,4°'br...... .............. .. 639

543 57 37 eF;1E; S . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . .. 752

53-7 58 18 F;pmE;preeedœ2brìghtst1u~s . . . . . . . . . . . . . . . . 804.

2693 43-359?? 353 4-5-4 142 48 47 F;vS;R;pmbM;12';has*8m15'.5precinRA,tonorthwn.rd 8o7

2604  -   - - -- 3 55 11-5 156 30 55 cF; S; R; (a doubtful object.) Hasn ak np, 10111, 3'd.ist . . . . . . . . .. 508

26QS ~ - - - -  - 3 55 53-3 143 2 44 eeeF; S; R; betweenzst 12 and 13m . . . . . . . . . . . . . . . . . . . . . . .... 807

.... 341- eeeF;S; R; RA not taken on the wirea;requiresanegativeswi.ng 806

correction, being past meridian.

2505      3 57 59i 133 52 37 F; R; vgpmbM; 80". Not resolved. Acompanion toA4.66 . . . . .. 752

63.3 52 38 F;R;gpmbM ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . .. 804,

2507 4-465 3 58 zo.o 133 4,8 57 Ф. В; p L; R; 3'diam. Resolved intostarsbarely perceptible . . . . .. 752

21.2 49 37 B;L;lE;psbM; 3’. Itisjustnorthofagreatgroupofhrgestnxi 639

6, 7, and8m, scattered over two or threeñelds.

22-3 4938 B;R;gpmbM ..................... . щ

2608 ' ' ’ ' ' ' " 3 53 55'2 153 5 5 pB; mE; vgb M; 9o'l; poi 125°.5 ......... . ... .. 508

56” 5 25 B; mE; pgb M; 9o'l, 15"br; pos 117°.6 ........... . . . . . . . . . .. 653

584 6 47 pB; pmE; S; glbM; 25 or 30". (Cloudy.) . . . . . . ........ . . 512

3609 А’ 348 359 56-0 144 33 43 В; L; vmE; gbM; 3’l,4o" br . . . . . . . . ..... . . . . . . . . . . . . . . . . . .. 520

"“ 35i B;r¿.«n;sitv1_nE; sbM(by diagram); pos=1o°.o i; PDrongh. 521

261° HL499 3 59 57° 99 17 15 vF; ñrstvg, thenps, vmbM; 20" . . . . . . . . . . . . . . . . . ..... . . . . . ... 753

58-1 17 19 eeeF. Sovery faint thatlalmost doubt the observation......... . . 650

26" """ " ’‚ °=s-6 1113755 B;L;pmE;gbM;n„a*smp3'or4'ai.¢ .............. .. 64,

2'6"' ' ` ° ' "" 4’ ° 5“8 111 3° З° pB; R; bM; barelyintime,andtoolnteforagoodobservation ...... 647

2613 ’ ' ' ' "" 4 1 4&6 143 7 39 eeF; vS; R; 12”. Inaverydnrkñeld; no* 13mwithin5' ...... 57,5

5°'3 730 vF;vS;R;vlbM;12”........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 655

2514 ‘ ' ° ’ ' ‘ " 4 2 4-9 144 33 29 vF; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51;

2615 4 3 8-9 1571753 Apoorclusterofaboutadozenstarsg...x2mvrithinaspaceofabout5', 74.6

thelargesttnken.

2616 A'4'°9'>? 4 3 23-8 138 21 11 B; E; spmbM, growingmoreRinœrna11y; 60" 1, 3o"br; pos 77° .. 51,6

"б’° 20 13 : p B; E; v s b M to aroundish nucleus . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . .. 744

‘°" .... pB;pmE;vsvmbM;seeuinsweepinginvainfor/1409 . . . . . . .. 805

1617 ‘ ' ° ’ "" 4 3 54‘° 156 17 o F; R; glb M; Lmongßst; one=9m, 3'n . . . . . . . . . . . . . . . . . . . . .. 5gg

58“ 17 56 eF; vS; R; glbM; 12" . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. 512

2518 Iv' 26 4 4 49~° 103 10 13 B; S; R; fnrstps, t.henvgbM; 20”. @mottled dis_c, but soha_zy at 757

the borden that I have no doubt of its being a very dlstant and hxghly

compressed @_ It is not a planetary nebula, though a near approanb to

one: does notbearmagnifying. A power of 320 is of no use. A very

remarkable and interesting object. (N. B. Theminute of RAcertainly

. correct.)

26’9 “" 4 5 11-° 153 20 51 vF; S; R; gbM; 15” . . . . . . . . . . . 756

"б" """" 4 5 23°7 12317 i B; R; psbM;6o". Thenpoftwo. (Pl.V.ñg.11.).... . . . . . . . . .. 662

24-9 17 6 pB;R; pslbM;posfromthefollowingneb=317°.9 . . . . . . . 663

27-9 17 55: F; R; bM; 6o". The preceding oftwo . . . . ........ . . . . . . . . . . . . . . .. 635

26“ A6°° 4 5 29-2 123 19 14 aBray; pambM;4.’1;thesfoftwo. Seeñg. 11, PlateV. . . . . . . .. 662

30-4 18 11 рвЬМ; full 7’long; position 32°.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 663

32-4 19 10 B; v L; vm E; 5‘ long. Añne and curious object. The following and 635

brighter of 2. IntherayiseitheravF ak oraknotìnthe nebula.

25” """ ' 4 5 114 146 34. 5 VB; R; ha.s2stnf . . . . . . . . . . . . . . . . . . ............ . . . . . . . . . . . . .. 521

12.8 55 55 vB;pL;R;smbMtoastellarnucleus. Haszstxomnf. . . . . ... 520

"613 ”"'°‘° 4 5 37-1 15313 11 F; S; R. }{asavSsta1foll. Dist 1§radofneb(byd.iagram) . . . . . . .. 524

5 37-5 15 1 F; S; R. HasavSsta.r xdiamsf. . . . . . . . ...... . . . . . . . . . . . . . . . . .. 756

2524 -
4. 7 7.8 1215922 vB;1E;puvmbM;5o”l;4.o"br . . . . . . . . . . . . . . . . . . . 644

1625 '°‘°°°~° 4 7 25-3 14.6 55 6 111‘; R; pL; v1bM; бо" . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 519



NEBUL,/E AND CLUSTERS OF STARS. 65

N0- SYIJOIL R À» 1330-0- N P D. 1830.0. Description, Remarks, &c. Sweep.

h. m. s.d. о ‚ H

1626 4 8195 Us 54 31 vF;E;r. Ratheradoubtfulobject.............................. 511

20-7 55 I6 The suspected nebula off511. Certßinly verified; ‘Г; gvli) M; 15" 643

2627 4» 923-5 1431010 B;pL;pmE;s1nbMtoaroundnucleus=*11m.............. 519

ma —————— -- 4 1° 57-8 146 19 zo рВ; RorlE; ъ мы melongmd nucleus ...................... .. 511

6°“ 29 4-2 р B; IE; gb M to nnextended nucleus. А D ak precedes . . . . . . . . . . .. 520

7-57-9 -     - -- 4- 1130i 14.6 о 18 B; R; 40" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 521

253° 411‘ 31"’ 14-612 1 VB?R;glDbM;60"between3stars ........ . . 520

1238 В; R.;inatriangleformedby3stars . . . . . . . . . . . . . . . . ... . . . . . ...... 521

2631 -- ---‚ 4.13 7-6 14034.40 vF;S;R;vg1bM;zo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526

3-0 34 35 F;R;z5” . . . . . . . . . . . 744.

2632   - -    414 °-5 1351-623 pF;1E;glbM;z5"long. ................ . . . . . . . . . . . . . . . .. 805

O-3 2616 pF;pn:\E;gpmbM;z5"l,15"br. [MinofRAbyobs15]...... 654

1.633 .. . .. 4 14. 11.3 160 50 55 A star 7 m chief of a cluster 8th class-about zo in number, loose and 513

struggling.

2634 -- -- 4.15 34.6 153 12 30 vB;L;mE;gmbM;r;z’l,1'br . . . . . . 808

35.8 11 52 B;dL; mE; vgpmbM; 90”l,4o"br; basa ai: 14m atthe southem 756

ege.

2635 A~ 338 1? 4 15 IL! 14-5 20 39 B; vL; ñrstvgthen s, n1bMtoastel1ar nucleus. Diameter in RA = 520

15'. Asta: 11minvolved,np, gives itadistorted appearance. Acuri

ousobject.

12.8 1! 2 pB;L;R;vg,theups,bM.................................... 521

2636 "°""' 41617-9 138 39 43 VF;S;R;g1bM;zo"(hazy)...................... .. .. 526

Foundinplaceandviewedpastmerid;notvF;S;R.... 744

2637 ’ ' ' ’ ‘ ‘ " 415 44-8 133 5149 F;S;R; gbM;z0"............ . . . . . . . ........... .. ...... 752

2633  ~ —  -   416 48-2 134 1 19 vF;S;R;15"gbM;hasadoublestarnf . . . . . . . . . 804

2639 415 533 130 59 22 pF;S;R;15”;hasa:|:13m,1’nf.......... . . . . . . . . . . .... . . . . .. 533

264° "°° “ 4- 13 37-7 14-7 22 7 pB; S; R; pgbM. Husa ak 10m 60" dist and one 14. m dist one 519

radius of neb from its edge, both в f.

2641 419 25-7 1415911 n0rvF;R;gpmbM;2o”...................................... S07

7-7-0 59 4- vF; S; R;pslbM.... . . . . . . ................ . ........ . 555

27»‘ 59 39 VF;S;R;pgbM,di1uteattheborders .. . . . . . ............ ...... 525

2542 4=<>57-2 1451947 F;s;E;gbM 5»

58-! 7-0 8 F;S;IE;gibM.............................................. 521

2643 4. 2159-4. 13131 47 pF;S; R; gbMß-)( 12 шргес 2‘.о; posfromcentre ofneb=z87°.8 804.

2644 ‘ ‘ ' ’ "'° 4- 22 253 117 5 2 notv F; p L; R; g b M. (N.B. Time of transit somewhat confusedly 64.3

stated in MS.; which renders a mistake of 10‘ not improbable.) See the

next observations.

35-3 4-53 vvF; R;gbM;15” .......................................... 64.6

35.1 4 36 pF; S; R;g1bM15"............. . . . . . . . .......... . .. . ... 511

2645 -    - - 4.22 39.4. 117 20: vF;vS . . . . ................ . .. ‚.... . . . . . . . . 643

264-5  - - - - -- 4. 23 33.5 138 11 9 vF;_R;bM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805

2547 ....... 42.3 45.0 138 924. F;R;bM;1,0”........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805

2543 -   -  - -- 4.23 55.6 1451416 B;mE;pL;psmbM;60"1. Theprecedingof:r......... . . . . . . .. 52.0

56.0 24. 2.4. B; mE;smbM;60”;pos=15°.0.... . . . . . . . . . . . . . . . . . . . . . ‚ . . .. 521

2549   -     4 14. 3-3 145 25 25 cF; L; roundísh undeñned. The following ofz . . . . . . . . . . . . . . . . . . .. 52@

9-6 25 41 eF;pL;lE;thefol1owingof2 . . . . . . . . . . . . . . . . . . .... 521

2650 - -   - 427 21.8 134. 4.54. pF;S;psbM......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639

23~9 4.44 F;S;v1E;vlbM;1.0" .. . .. . . . . . . . . . . ......... .. 752

25-4 337 F;pmE;vg1bM;zo” . . . . . . . . . . . . . . . . . . . . . . . ._ 804

2651 А. 339?? 4. 27 53.7 144 57 41. pB; L; mE; s b M; 3’ 1, 2’ br; pos 105°.8 . . . . . . . . . . . . . . . . . . . . .. 521

54›‹3 53 33 В;‚1Ё; mE; f1rstvgthenvs,mbMto o. nucleus 5" indiameœr; 3’l; 520

1 г.

2652 .. . . . . .. 4 31 2.1 110 59 17 Anebula. Nodescription . . . . . . . . . . . . . . . 652

2653 .. . . . . .. 4 31 36.7 162 п 55 vF; R; g1bM; 60” . . . . . . . . . . . . . . . ‚.... ‚. .. . . . . . . . . . . .. 51.3

S
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‹

No. Synon. R A. 1830.0. N P D. 1830.0. Description, Rvmnrks, бас. Sweep.

h. m. s.d. ° ‚ „ I

7-554» lI1I3?';2 4» 31 3°4 93 55 6 F; R; gb M; 40"; nearsomesmallstars . . . . ‚ . . . ............’ 758

1655 433 ‘б-з wy 19 40 ¢F;vs5R;1mwee1.¢m1s..................... ...... 651

’-656 ~    - 435 22-1 156 823 pL;prich;irregRcluster;pmcompM; 5’; stars 11.....16m... 517

1657 —————— -- 4 36 58-0 15631 50 г; к; дъм; 50" ............ ...... ........ 658

50-9 31 27 рВ; S;R; gbM; 15".. . . . . . . . . . . . . . . . . . . . ......... .. . .. 508

64~° 30 56 vF;R;gbM;3o” . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . .... 761

2653 --   ~ - -- 433 30-7- 13148 31 F;pmE;glbM;4o” . . . . . . . . . . . . . . . . . . . ............ . . . . . . .. 804

2659 Н  -  - -- 4- 38 39-' 131 50 20 VF; IE; glbM; 20" .. . . . . . . ........ . . . . . . . . ................. 804.

2660 -- ---- —‚ 4 38 43-3 159 1:57 1«‘;R;gbM; 30” .......... .......... . 515

‚вы .... 4 38 479 15s 59 5.5 vv; S; R........ .... ........ ............ ....... .. 653

49~9 59 32 vF;S;R;gbM;12" . . . . . . . . . . . . . . . . . 508

49-9 60 21 Р;К;;ЪМ:35"—............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

2662 — - ~  - - -- 438 5&0 160 55 1 pF;L;R;gvlbM;2/diam . . . . . . . . ...... ........... ...„... 523

53-7- 54 53 vF;L;R;vglbM;2}'diam . . . . . . . . . . . ........ .... .. 509

58-3 5512 рщь; 11~:;gbM . .. .. 751

1553 ~    -   4-4| 5-4 135 5 26 eF; R;attachedtoastnr14m..... .. . . . . . . . . . . . . . . . ....... 804

2664 ...... .. м‘ 13-3 156 7 15 ems;R.................... .......... 658

2665 A.296?? 4-43 2.8 149 33 33 B;L;pmE;svu1bMtoanucl;2}'l;1}'br;a*12minvolved.. 519

5-5 33 8 B;L;mE;ñrstg,thenpsmbM;4'l;1}'br.. . . . . . . . . . . ........ 665

2666     ‚ — —— 4. 43 29.2 122 15 14 pB; L; irreg R; surroundsa ak 12 m,f1ouchestwo 11 mandhasafainter 645

just at the edge.

32.4 16 42 p B; L; irreg R; involves4stars, andisvgb about the chief of them .. 64.4

2667 . . . . . . .. 4 43 46.8 160 7 zo v F; S; attachedtoastar 10 ш. Adoubtful object .. .... . . . . . 523

2668 ........ 4.43 49-9 138 6 48 eeF; R; r, orelsestars seenon it. Well defined (hazy) . . . . . . . . . . . . .. 526

52-2 6 19 vF; S; R; verynearastar 15m . . . . . . . . . . . . . . . . . . 805

52-4. 7 5 F; R; r, orhassomevFstarsinvolved ............ . . . . . . . . 744

- Nubecula 4. 44 .. ._ 16Q°4_5’__16|° Lower part of zone beginsbo be filled with the faint light of the Nubecula 751

Major Major. At 4“ 47'“ this light increases, and we are evidently on the

skirts of the Nubecula. At 4“ 5o'“; N P D = 160° 2’ stars from 12 to

15 mare now very numerous.

2669 . . . . . . .. 44426.o 159 748 vF;irregR;9o";r...... . . . . . . ............ -... .......... 653

2670 4.45 0.9 124 13 21 vF; R; gbM; 2o”.... ... . . . . ...... .. . _.... . . . . .. 662

4.~6 1347 GF; R; vlbl\‘[ . . . . ...... . . . . . . . . . . ... .. ...... ..... . 663

2671 . . . . . . .. 4.45 4.3.7 15o 5 11 B; R; ñrstg, thenpslbM; 6o . . . .... .. .. .. . 756

52-8 5 1,1 vF; pL; R; gbM; 5o”........ . . .... .... .. . 519

55-4 516 pB;irregR;pgmbM;6o...... . . . . . . ...... . . . . . . _... . . . . . . .. 524

2572 . . . . .... 4-48 31-5 159 37 57 F;S;R. ................ .. . . . . ...... . . . . . ....... . . . . . . . . . . .. 523

35.3 38 44 F; S; R. (Sky hazy.) . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

2673 .. .... 4.4.8 4o.o 159 4o 7 F;S;R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .. 523

41.3 4o 13 F; S; R. (Skyl1azy.).............. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

2674 . . . . . . .. 448 51.4 158 3o 31 vF;E;vlbM.... . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . .. 508

7.675 .. . . ‚ _ __ 449 5_9 1585941 pB;R;vglbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

7_6 50 42 p B; R; glbM; 90". Resolved. With the left eye I see the Í 653

stars. (N. B. The degree is 159 in the original, but this is a manifest

error, the zone swept not extending so far as 159.50.)

3_0 51 4 pB;pL;R;gbM;5o” . . . . . .............. . . . . . . . . . . . . . . . . .. 759

8.8 49 51 pB;R;glbM;7o". Hasa*1om3’sf.... . . . . . . . ........... 522

9.7 50 39 pB;L;R;glbM_; 80" . . . . . . . . . . . . . . . . . . . . . . . . . . . 512

2676 . . . . . . .. 4. 49 14.1 12o 9 23 F; S; R; glbM; 2o". Hasn :I: 9'm sf, 9o" dist . . . . . . . . . . . . . . .. 645

14.8 8 4.2 pF; IE. Husa >|< 1o'msfdist 60“ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644

17.0 921 F; S;R.;2o". Ast:1r1omsfar1dasmallD=ksp. (N.B.TheR,A 511

is4.5o 17.0 by the original obs.; but this must be presumed erroneous,

as the three observations manifestly refer to the same nebula.)

2677 . .. 449 51.1 159 23 46 pB;R;g1bM;6o";r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‘ 523



NEBUL./E AND CLUSTERS OF STARS. 67

- f~ -Y -— ‹ - v-»--«=- -`«--- *L--« ‘т’: '*“C’¢f v- «ч «иткгч›=›‹««—— —«‹-‚ -—т111"— ‘—‹-гп‚‚ .‚ --.,_ „....._„__..-- — Á. _ -~» - ~f'

là___._ ‚П, _ I

No. Synon. R A.. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep. E

11.111. 8.11. D , ‚‚ Í

2678 -- 4» 50 11-5 150 1 6 F; L; Rd; vlbM; 90"; very dilute at borders. Astar9'm sf almost 519

involve .

24.0 о 51 F;dp lli; ‘п: lhbdM; 50". Hasavery delicate and beautiful 1st class 524

ou es a ce .

2679 -- -— 4. 50 25.9 143 38 10 В; S; R; pmbM; 20“ . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 520

28.7 38 10 рВ; S; R; gpmbM; 15" . . . . , . ........ . . . . . . . . . . . . . ...... 807

30.1 38 14. vF; S; R; psbM; 2o”;verydi1uteatborders ...... . . . . . . . . — — .. 525

2680 A- 73? 4. 50 4.0.3 160 8 32 Av F, S, cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2681 4.50 58.6 110 37 35 pF;pL;R;glbM;5o" . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . .. 652

2682 --~ 4.50 59.0 1531625 F;R;vglbM;4.o".......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 808

2683 --~~ 4.51 5.4, 160 2 2 eF;S;E;4.o"l;r . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . .. 751

7.6 226 B; R;bM;9o”.. . . . . . . . . .............. .. . . . . . . . . . . . . . . ...... 523

2684, 4-75? 4.5156.o 1601543 $;B; S;R;r...... . . . . . . . . . . . . . . . . .......... . . . . . . 748

61.4. 16 12 Ф; В; írreg R; gbM. Resolved into st 14. m, with outliers as (‘изв 751

4.'diam.

2635 ~  4. 51 57.2 159 4,2 4.6 ApB, S, cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523

2535 ----- -- 4. 51 58.5 157 12 0 vB; S; IE; psbM. Doubleorextended wedgeshaped . . . . . . . . . . .. 653

58.9 11 11 vB; Eorbinuclear; mbM; 40"l. Thespoftwo . . . . . . . . . . . . . . .. 512

59,0 12 45 vB; S; pmE . . . . . . . . . . . . .... . . . . . . . . . . . . ....... . . . . . . . ...... 657

59.1 11 12 vB; S; E; bM; 15”. HasanothervFnebnearlynorth . . . . . . 503

60.2 12 7 vB; Rwithanappendage; gmbM; 30"................... . . . . .. 760

`2687 4, 5159.1 157 mi VF; thenfoftwo . . . . .......... . . . . . . . . . . . . . . . . .... . . . . . . . . 503

62.0 11 40 e Ft;aR; p L; the 2nd of 2, making a lozenge with the other, and two 658

s rs.

1 62.4. 1031 vF;S;R;sbM;tl1enfoftwo .. . . . . . . . . . . ........... . . . . . 522

2688 ...--... 452 1&8 1571946 F;R.;bl\Í;20" . ‚ . . . . . . . . . ......... . ‚ . . ... ................~|.. 653

19,7 1931 F;R.;bM ....... . . . . ............. ‚ . . . . . .... ‚. . . . . ...». 508

i 20.6 19 35 pF;R;vglbM;6o”.... . . . . . . . . . . . . . . . . ....... . . . . . . .. 760

2689} . . . . . . .. 4, 52 51.4, 15940 55 рВ; S. Aknotofclusteringstars   «  ~ -- 523

Í 51.6 39 47 F; S; R. (Skyhazy.) .... . . . . .... . . . . ........ ...„... .... .. 509

I 55.2 39 36 Thesecondofaseriesofclusteringpatches ................ . . . . 743

2590; 4 53 8.8 15937 1,6 Thethirdofaseries ofclustering patches. Oval . . . . . . . . . . . . . . .... . 743

‘ 11.6 36 45 AratherpoorirregRcluster. (Skyhazy.) .......... . . . . ............ 509

i

13_5 35 55 Acluster,pB; pmE; 3'l, 90"br; stars 12 m...................... 523

2691 . . . . . . .. 4 53 11,4 157 д, I A double star, the chief of a р Rich, p L, cluster of loosely scattered st; 527,

д lcompM;8’;stars11....15m.

21.5 п 45 Apoor loose cluster 8'diam; stars 10.... 15 m; chiefD ak taken . . . . .. 653

21.7 п 40 Adoublestar,thechief of apoorloosecl3or4.'diam 658

2692 .. ..... 453 37.9 11617 25 vF;vL;vmE;vgvlbM;4'l,2§'br ...... . . . . . . . . . ......... 646

2693 . . . . . . .. 4 53 47,0 156 56 36 cF; R; gb M; 4.0”. A very starry field follows this, and_hereabouts 761

may be said to commence the denser part of the Nubeculn Major.

2694. ........ 4 53 50,3 158 55 9 ASdoub1e ak lstclassincentre ofa S. R. neb . . . . . . . . . . . . . . . . . . . . .. 511

50.3 5520 vS; R; 12“ . . . . . . . . . . . . . . . ........... . . . . . . . . . . . . . . 759

2695 ........ 4.54.16.2 159 2 8 pB;L;R;gmbM . . . . . . ..._... . . . . . . . . . . . . . . . . . . . . . .......... 512

2695 ..... ._ 4 54 13;, 157 2131 F; vS; R; has two orthree starsappended . . . . . . . .......... 508

22 4. р B; S; R; has two stars appended formingan arc with the nebula. (N.B. 760

This obs makes the R A h. 54.2.1, but having been made in a hurried

and somewhat irregular manner when the nebula was leaving the field, it is

‚ most likely that the sliding eyepiece was not brought fully up to its bear

ing ; a source of error which has on more than one occasion produced em

barrassment. The R A adopted is liable to no objection.)

2597 -  -  » 4.54. 23.3 1582011 B;R;r . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . ._ 759

2698 .. . .. 4, 54 4.2: 159 27 .. v F; S; the ñrst of a trapezium of 4, neb. Place estimated from those of 743

the2ndand4th.
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REDUCED OBSERVATIONS OF

No. Synon. R A. 1830.0. N P D. 1880.0. Description, Remarks, kc. Sweep.

h. m. s.d. о ‚ ‚‚

2699 A.114 454. 58.8 159 28 0 R;gbM;2’(thickhaze) . . . . . 509

60.5 28 14. B; R; resolvable; No. 2 in agroup of four formingasort of lozenge 748

2700 4-55 44 123574-6 VF;pL;vglbM;90' . . . . . . . 801

7-701 " ° "' 4- 55 "-3 157 7-6 29 Astargminafaintclusterofóthclass............................. 760

14.0 1-5 10 A ak gminthe centre ofa poor cluster 0fvSstars 4'diam . . . . . . . . . . .. 508

2702 - - - 4 5518: 159 1-6 -- F; S; No.3inagroup of`4.. Pla0eestimatedfromNo.2 . . . . . . . . . . .. 74.8

2703 ...... . 4 55 21.5 158 1.7 ц. vF; R; theprecedingoftwointhefield......................... .. 759

2704 ---- 4551.4.o 15927 54 pB;vS;R;No.4inagroupof`4.......... . . . . . . . . . . . . . . . .... 748

1.705 4,55 33.1 160 447 eF;irregR;2' . . . . . . . . . . .......................... . . . . . . . . . . .. 751

2706 -1-167 4 55 41-5 -5s ‚в ‚9 va; в; дьм; вы’. Thefollowingoftwoint.heñeId.......... 759

2707 4-55 43-3 15930 9 vF;S;R................................ . . . . . . . . . . . . . . .. 74-3

2708 - - - - - 4 55 54-3 160 4.2 37 F; S; R; 20’. Hasa* 13mcIosetoedge (ab0ut4.5°sfbydiag.) 751

2709 — 4 56 13-0 156 46 38 A very faint small nebula with 3 v Sstinvolved; place deduced not froma

sweep but from a drawing carefully made of its conñguration with the

neighbouring nebula, especially of the clusterf 653,14. See fig. 3. PI. III.

2710  -   - -- 4 56 I4--5 156 4.3 49 Chief* 9'minaLlo0secluster .............. . . . . . . . . . . . . 653

15.0 43 56 Place ofa very close double starinacluster cIass6 . . . . . . . . . . . . . . . . .... 761

19.1 4,3 4.5 Acluster, 6th class. (Plate lll. fig. 3) . . . . ................ . . . . . . . 658

2711 ‚— - -  - - 4 56 22.1 156 4,0 19 AvB,v Lneb with stars (the chiefofwhichinthe anterior part of the neb 653

taken) ofa crooked rounded oblong shape. Afine object. Seefig. 3. PI.

III.

23.6 4,0 5 B;4'I;2§’br . . . . 658

2-3-3 39 31 vB;vL;mE;starsseen......................................... 522

30-5 39 46 vB;vL;irregovaliigurewithstarsinit . . . . . . . . . . . . . . ...... . . . . .. 761

39-4 40 10 v B; v L; irregularly extended, irresolvable but thickly dotted with many 503

distinct stars. (КВ. ТЬе discordance in R A arises in part from the

great magnitude and irregular shape of the object, and the want of a

natural centre of reference: partly, however, to the state of the reductions

in this sweep which are not very satisfactory.)

2712 456 32.0 15217 4. F;S;R;bM;15" ............................................ 756

33.6 164.6 vF;S;R;g1bM;15' . . . . . . .................................. 524

2713 . . . . . . .. 4 56 4.4.8 157 57 23 v F; S; R; 15”. The zone hereisfnll ofgrouping and clustering stars.. 760

2714 III. 500 4. 57 10.1 99 23 10 p B; R; gb M; Itisvisibleinstrong D nndismuchbrightcrthan II. 522 758

h. 345 or III. 399.

2715 A. 169 4 57 14.1 158 40 17 Cluster of 6th class; pRich; L; irreg fig; bM; st 11 . . . . 18; fine 511

object.

51.2 4.0 31 A star 9 m the chief of a cluster of 6th class 4.' in diam; nebulous. The 759

most condensed part is 1’ south of the stars. (N.B. In the former obs

it does not appear that this particular star was taken, nor what centre of

reference was fixed upon.)

2716 - - - - -  -- 4 57 24.5 156 42 46 рВ; pL; with one conspicuous star. Seefig. 3. Pl. III. .. .... 761

26.2 4.2 10 Astar10minvoIvedinFneb2’dia.meter ............................ 658

27.1 43 3 Asta.rinthecentreofaB,L,Rnebula ............ . . . . .............. 653

27.5 4,1. 11 vB; vsmbM toa ak 10 mwhichisdouble or triple. Otherclusfersand 522

nebulœiníield.

29.2 43 о B;irregR;2’;hasa*10mincentre................. . . . . . 508

2717 - - - - - - —- 457 27.7 16028 43 F;S;R;gbM;25" . . . . . . . . . . ................ . . . . . . . . . . . . . . .. 523

35.2 29 17 ‘Р; R; 30". Taken at leaving the field, which, in so faintan object, isa 751

source of u11certaintyinRA.

2718 — . . . 4.57 27.8 1583047 F;R;gbM;20".................................... . . . . ...‚.. 759

2-719 -- - 4.57 32.7 102 640 pB;pL;irregR;orvIE;vgbM;8o”amongpBst............ 757

2720 4,57 32.7 153 33 25 vF;b1nE;glbM;25"l;infieldwith1nanyBand1vB*7'mnpthe 808

ne .

2721 . 457471 155 364,1 pF;pL;irregRwith2or3Bst . . . . . . . . 761

2721  -  - 4 58 0.5 159 48 19 Anirreg R, comp cluster,bM; 4.o"dia.m . . . . . . . . . . . ...... 656

1-5 48 57 рВ; S; R; 40"; г; preceded byahook of stars 12m .... 523

1-3 4.8 57 p F; R; 1‘; among numberless stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 748

Y " `~~--~._.J



NEBUL11: AND CLUSTERS or suns. 69

No. Synon. RA.1850.0. N PD. 1830.0. De5¢,;p¢;0„,R¿mm-ks, gg, 5,7899,

h. m. |.d. д ‚ ,

2713 . . . . 4.5g11.4. 157 29 55 pF;R;pgbM....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658

11.7 29 51 vb; S; R; s mb M; 20’ (evidently better seen) . . . . . . . . . . . . . . . . . . .. 760

11.1 29 36 B; Вот oblong; pretty evidently adouble star with anebula about it 511

1714 .. .... 4.5810.4. 1564041 vF;S;R;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

1715 . . . . . . .. 4 58 36.3 160 41 7 vvF;ir1'egR;1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

1716 . . . . . . .. 458 38.1 15614.18 pB;L;R;gbM;1’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

4.0.7 1415 B;L;R;vgpmbM;r;3' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 808

1717 . . . . . . .. 458 54.9 1593840 B;R;pmbM;35';r . . . . . . . . . . . . . . . . . . . . . . . . .4 . . . . . . . . . . . . .. 657

55.6 3912 @;B;S;R;r.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 743

1718 . . . . . 4 59 15.1 I54. 32 25 eF; E; attachedtoand followi.ngaD sk (9 = 9 m) . . . . . . . . . . . . . . . . .. 514,

2729 . . . . . . .. 4.5910.6 1575914 vB;R;vsmbM;30' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

15.1 59 4.0 v В; Е; S. Stellar, likea ik gmblurred . . . . . . . . . . . . . . . . . . . . . . . . .. 658

26.5 60 6 vB;S;R;svmbM;15". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 769

1730 A. 531? 4 59 20.7 128 13 4.1 B; v L; m E; regular elliptic; res. I see several small st init . . . . . . .. 801

23.8 14. 36 vB;vL;mE;glbM;5'l,1’br;pos 314.°stars seeninit. Visible 661

with С and lamp illumination.

.... 14: vB;vL;vmE;gbM;4’l. TakenasA531butt0olatefortransit, 659

the observation having been missed by relying on Mr. Dunlop’s place.

2731 . . . . . . .. 4. 59 4.7.0 156 5 15 pRichcl of Sstarswhichñllsñeld. In northernedgeof the Nubecula Major. 808

1731 ‚ ‚ , _ . . .. 5 о 3.1 1111111 pB;pmE;gpmbM;hasa*13mfollowing . . . . . . . . . 64,5

1733 ........ 5 015.3 161 8 14. vF;R;vglbM;4.o' . . . . . . . . . . . . . . . . . . . . . . 656

1734 _ , ‚ _ , ‚ ,_ 5 036,5 1601415 eF;R;15'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657

7,735 , _ _ _ _ _ __ 5 937.3 1511158 рВ;ршЕ;\’$1Ъм;4.0"1 . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 756

41.1 1111 F;pmE;gbM;7o’l15"br........ .. .... . . . . . . . . . . . . . . . . 514,

1736 5 046.1 1594811 vF;S;R;glbM;30’insulated...... . . . . . . . . . . . . . . . . . . . . 513

51,1 4.7 4.3 pB;R;hM;60"......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

1737 . . . . . . .. 5 1 5.2 139 48 18 F; S;R;vglbM;querywhethera:k11.11mnearitsfbe not also 516

nebulous.

2738 A_81 5 1 119 160 131 F}pL§lE; 2‘ .. . . . . ... . . . . . — . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2739 __.____. 5 1493 159 so 49 F; К;3ЬМ;40" . ‚ . ‚ . . . . . . . . . . . . . . . . . . . . . . . . — . . ‚ . . . ‚ . . . .  . . ‚ ..

51 14 F; В; 90” — — . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . ‚ . . . . . . .  . . .

43,1 51 11 F; S; R; glbM; 45". The preceding oftwointhe field... . . . . . . . .. 513

59,1 50 53 В;Ъ;В.;"ЁЬМ;2Ь‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

174,6 A, 54,9 5 1 48.0 117 44. 14 l, 90"br; in a ñeld strongly illuminated by the Ф in her ñrst 661

46: B;L;lE;íìrstg,thenpsmbM. Transitmissed,PDveryrough.... 659

2747 A.z33_a 5 156,2 156 20 56 B;S;R;pSlJM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . ...... 511

57.0 20 46 v B; v S; v s v mb M; a condensed knot of stars, two of which (one on 761

either side) are exterior.

58.3 2011 B;S;R;sbM;15";has1stverynear,onenp,onesf . . . . 511

59.1 20 15 А v S compact cl of st 11 m with (?) nebulosity; 20" . . . . . . . . . . . . . . . . . . 508

59.7 20 48 B;S;R;has*11mnp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 655

1741 . . ‚ _ _ ‚ .. 5 2 1.0 159 19 14. F(?); R; bM. (Thickhazeinsky) . . . . . . . . . . . . . . . . . . . . . . . 509

3.4. 19 49 F; S; R; 30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 748

1.745 . . . . . . .. 5 1 6.3 1191944. pF;S;lEthepreoedingof1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.3

7i 31 Í v F; E; place roughly deduced from that of its companion . . . . . . . . . .. 511

1744 , , _ ‚ ‚ , __ 5 1 17.0 119 28 51 F; S; R; glbM; 15"thefollowingof1 . . . . . . . . . . . . . . . . . . .... . 511

17.3 18 14 F; S; R; the following ofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643

1745 . . . . . . .. 5 136.3 158 13 4.7 pb;L;gbM;3’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

174,6 А. 135 5 3 5.1 156 37 1 Nebula; no description but that ithasaœfollowing it . . . . . . . . . . . . . . .. 761

5_4, 36 30 p F; R; lbM; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 658

6.5 36 55 eF; S; R; 15"precedesaglobular cluster . . . . . . . . . . . . . . . . . . . .. 512

7,5 36 31 vF;R;lbM;4.o”... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522

7.9 36 38 F;'S;R............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

T



70 REDUCED OBSERVATIONS OF

с

No. Synou. R A. 1880.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

I1 m. s.d. о ' ‚

274.7    - - - - 5 313-! 159 514.0 pF;S;R;gbM;4,o"thesecondoftwoinñeld . . . . . . . . . . . . . . . . . . .. 523

2748 . . . . . . .. 5 355.2 157 32 15 vF;R;anebulousknotinthesppartofacluster . . . . . . . . . . . . .. 76o

53-9 31 59 The southem of two nebulae in the same cluster of stars . . . . . . . . . . . . . . . . 508

274,9 А. 236 5 3 58.5 156 39 35 Q; B; Rich, compact; vmeomprœsed . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51;

59.5 3915 vB;S;Rclusterofdistinctstars;mbM;2’diam . . . . . . . . . . . ‚ . . . 598

59-5 39 27 vB;R;gmbM;3o”;basseveralsmallstnearit . . . . . . . . . . . . . . . . .. 653

59-5 39 4o Q; vB; L; R; gpmbM; 1oo”; resolved. Iseethestars . . . . . . . . .. 658

50-3 39 31 vB;R;psmbM;2'diam;resolved. Thestarswellseen . . . . . . . . .. 522

50~5 39 26 $;‘В;$;К;чшЬМ;ге9о1‘е‹1;Ьдвве1ега1онШеп . . . . . . . . . . . . .. 761

2750 . . . . . . .. 5 4. 0-1 157 29 28 v F; R; another nebulous kuotinthe cluster . . . . . . . . . . . . . . . . . . . . . . .. 769

2751 . . . . . _ .. 5 4 10.2 |27 п 58 vF;vmE;alongraythroughastar11m . . . . . . . . . . . . . . . . . . . . . . . . .. 301

2752 . . . . . . .. S 4. 12.4. 1603310 VF; S; В; 1’ . . . . . . . . . . . . . . . . . . . . . . . — . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2753 . . . . . . .. 5 4 15-3 16o 5o 57 F; R; bM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

15.5 51 2 pF;vS;R;vlbMamongmanystars.... . . . . . . . . . . . . . . . . . . . . . . .. 5,3

2754, . . . . . . .. 5 4. 23.6 157 29 13 А р L, Rich, 6th class cluster; irreg iig; in radiating streaks. Place that 769

of a 1|: 10 m (one of 3 such). It is within thiscluster that the two nebula:

No. 2748 and No. 2750 occur.

2755 . . . . . . .. 5 4.24.3 14.9 56 55 vF;vmE;gvlbM;9o"l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 756

32.3 56 16 v F; v m E; 2’ 1, 20‘ br; pos = 162.0. I prefer the former R A as the 524

Zeros inf 756 are more numerous than inf 524., and the extrameridian

correction evanesoent in the former sweep, whereas in the latter it amounts

to several seconds.

2756 .. . . . . .. 5 4. 44.8 156 26 19 v F; 20'; the preceding ofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

„757 5 5 7.7 7551720 vF;2o’;thefollowingof2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

2758 . . . . . 5 5 9.7 169 34, 17 ThemostcompressedpartofapF; L;branchingclofstars12...15m 751

2759 A.24,6 5 526.2 155 8 18 B; L;R.;glbM;9o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518

28.8 94,5 B;R;rwithleůeye;2§’diam . . . . . . . . . . . . . . . . . . . . . . . . . . .. 808

276o . . . . . . .. 5 5 28.0 158 16 37 F; R; 60"; r . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .. 653

2761 . . . . . . .. 5 528.0 159 36 4 vF;S;R;gbM;2o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 748

28.4 3644 F;S;R;2o”;theíirstof3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523

28.5 37 19 F; the preceding of3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . .. 656

31,9 36 4_5 F; S; R; 15'; the preceding of3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2762 . . . . . . .. 5 543.5 159 34 3 F;pL;R;glbM;8o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74,3

44.5 34 9 F;S;R;25";thesecondof3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523

47. 5 36 50 ТЬе second of 3. Place roughly estimated from a diagram made at the time 6 56

from those of the others.

48,5 34. 5 F; St; R; 20”; the second ofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2763 .. .... 5 614.2 159 374.4 vB;S;R;pmbM;4o';thelastof3 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523

16.0 37 28 B;R;gbM;6o' . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 748

16@ 37 34 vB; R;pgvmbM;6o';thefollowingof3 . . . . . . . . . . . . . . . . . . . . .. 656

,3_5 37 35 B; R; gmbM; 30’; thefollowingof3 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2764 . . . . . . .. 5 6 14,7 159 26 17 B;vvS;lE;uniforminlight;1o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 748

2765 .. .. . . .. 5 6 16.6 160 57 27 v F; p L; runs into and forms tbe lint mass ofa series of clustering groups 751

2766 . . . . . . . 5 6 29.8 158 51 1 The ñrst nucleus ofa clustering group of mixed stars and neb . . . . . . . . . . . . 759

, ‚ _ _ . _ _ Seen. No place or description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512

2767 В. 895 5 6 4.0.2 158 39 48 A star 7‘ ш, the chief of a large very loose clustering mass . . . . . . . . . . . . .. 759

2763 A. 170? 5 6 45.7 158 50 54 p B; irreg lig; the following of2 in field together . . . . . . . . . . . . . . . . . . .. 512

473 5; д The second nucleus of a binuclear clustering group of mixed nebula and stars 759

2769 . . , . , , , . 5 6 47,7 160 56 и The last of three clustering groups (hazy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509

49,9 56 и The most condensed part of a large rich cluster of scattered stars which more 513

than fills field.

2770 . . . . . . . . 5 7 47.5 160 45 д The general middle of the same cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

68.1 4.8 55 A star 9 m the second in magnitude and near the centre of clustering groups 7 51

which run together and form a cluster which fills the whole ûeld. v l comp

M; St11.....16m
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No. Synon. R A. 1880.0 NPD. 1830.0. Description, Remarks, д“; sweep

h. m. s. d. о ‚ ‚‚

1.771 . . . . . . 5 7 13.5 161 58 26 F; R; b М; г. Hardly visible through a thick haze. The observation 509

lmalsies the R A 6" 13.5, but this is impossible from the context. It may

e 1-.

2772 5 7 20.2 157 29 zo eF; theprecedingofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

15-1 29 4.6 v F; R; the preceding 01‘: . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 760

2773 . . . . . 5 7 32.9 157 32 31 F; R. [There has been moet probably a mistake of 10‘ in reading or register- 653

mg the cbronometer committed here.]

39-5 3136 pF;R;gbM;z5";has2st12mtothenort.h . . . . . . . . . . . . . . . . . . .. 522

39.6 32 11 р В; R; g b M; 40"; the following ой. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 760

4.2.3 32 9 pB;R;gbM;60” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

. . . . 32 40 F; R; b M; the following of 2. [The seconds ofRA come out on reduc- 658

tion 48.3, but the nebula was taken on leaving the field, and the observa

tion is noted as unsatisfactory in the MS.]

2774»   - ~ - - - 5 747-6 157 39 31 pF;vL;R;vgbM;r;3' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 522

47.9 4.0 9 B,L;R;gbM;3’.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508

47.9 4.021 pB;L;R;glbM;z’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

40 55 pF; vL; R; vgbM; 3'; afmenebula. [The RAc0mesout7"‘z7'.5, 760

but this cannot be admitted. The nebula was taken at leaving the field,

and no doubt the slider of the eyepiece could not have been brought up

to its contact. The P D, however, is good.]

2775 . . . . . . . 5 8 5.8 159 10 59 B; E; 30'; has a double star in the centre (Pl. VI., lig. 11) . . . . . . . . . . . . 656

7.6 1121 B; S;R;gbM;15’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74.8

2775 . . . . . . . . 5 8 29.4. 161 24. 8 Т11е first and brightest star, 9 m, ofa cluster of loosely scattered stars . . . . 514

2777 A. 508 5 8 29.7 130 14. 47 Superb Q; v B; R; ñrst v g, then s v m b M; 4'; resolved, the stars 772

barely visible in strong twilight.

31.7 14 12 Superb Q; all resolved into stars 14”* ; v s m b M to a blaze or nucleus of 533

light; diam in R A = 15 seconds of time. Diñerence of left and right

eyes in resolving this cluster very remarkable. Retuming from the left to

the right eye, the object (in comparison) appears as if glazed over with a

kind of dull ñlm.

15: vB;R;vsvmbM;3’;allclearly resolved into starsfrom14to16m 754

except at the centre, where they are massed together into a blaze of light.

2773 5 918-5 156 30 56 vF;lE;glbM;z5” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

2779 .. 5 919.5 14.7 3549 F;mE;vgvlbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 665

2-<>3 35 50 F;E;towardsastar11m;g1bM30";hasa.nother*9m,n. . . . . . .. 664

23.2 35 50 F;S;mE;pos4.5°nftosp. Hasaakxxmnf . . . . . . . . . . . . . . . . .. 519

2780 A. 170 5 9 30.6 158 57 48 œ; a fine large cluster of st = 13 ш; ш b M. [The preceding of 3 objects, 523

0l' 172 all of which were taken, and the R A therefore probably hurried and some

what anticipated]

33.2 57 49 @; B; R; gb M; 3’ diam; resolved into stars . . . . . . . . . . . . . . . . . . . . . . 656

34.6 58 2 vB;L;lE;vmcompM;3';r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

35-4. 58 20 v B; L; oval; resolved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74.8

36.7 58 9 pB;S;R;aclusterofst1zm;diam1’ . . . . . . . . . . . . . . . . . . . . . . . . .. 508

36.7 57 48 Ю; vB; vmcomp 3’diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512

173! -   - ~ - -» 5 944-4 157 59 30 pF;R;glbM;3o'................... . . . . . . . . . ... 658

44.8 58 58 F;R;vglbM;9o'. . . . . . . . . . . . . . . . . . . . . . . . 759

4.6.0 58 51 F;R;gbM;z’.................. ... . . . . . . . . . . . . 522

48.5 59 23 pF;pL;R;vgbM;90”................ . . . . . . . . . . . . . . . . . . . . .. 760

2782 .. 510 7.5 159 311 B;S;R;35” . . . . . . . . . . . 653

11-5 3 о B;E;gbM;2';r. Thesecondofgobjects . . . . . . . . . . . . . . . . . .. 657

11.6 31,8 @;B;S;R;25';r . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523

11-4 322 Aclusternebula;S;R;pB;40' .. . . . . . . . . . . . . . . . . . . . . . . . . . ._ 512

17.7 345 F;R;gbM;40"...................... . . . . . . . . . . . . . . . . . . . . . . .. 748

2783 . . . . . . . . 5 10 17.9 159 2 49 A v B; L, Round cluster of stars п. ш, 5’ diameter. (N. B. This obs. 508

must refer to the general cluster in which the former is situated as a

nebulous-looking knot - a combination of the most ordinary occur

rence in the Nubecula Major, though very rare in other parts of the

heavens.)



72 REDUCED oBsERv1vr1oNs or

No. Synon. R A. 1830.0. N PD. 1830.0. Dem-1950“, щШщ-ц 5.5¢, Sweep

h. n1. s. d. 0 ‚ ‚

2784. 510 31-5 1591940 vB;R;gmbM;50”. . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

31-5 204-1 B;R.;gbM;12secondsdiaminRAintime. Hasabrightstartos.. 509

32-I 20 6 B;pL;R;gbM;9o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

2785 . . . . . . .. 51041-7 159 631 CentreofaL;oval;r;neb3'or4.’l,2§'br . . . . . . . . . . . . . .. 653

43-0 6 10 A L, inegularly E cluster and neb. Has 2 bright neb n p .. . . . . . . . . . . . . 509

44»3 457 Theprecedingpartofanebulousclofirregńg.......... . . . . . . .. 523

46-5 6 1 B;L;irregfig;Binuclea1;3’l,2'br. Theafofg.. . . . . . . . . . . . . . . .. 513

49-5 519 Abrightclofirregularñgure................................... .. 508

51-9 624. Twoovalnebulœjoining .......................................... 748

53-5 5 5o An irregular cluster witha nebulous knot.-[N.B. This object, by diagrams. 657

made in several of Мг observalíons, appears to consist zy' a resolvable and

irresoleable porlion, the general form being that of a somewhat crooked

oblong eztendedfromn p lo s f at an angle of 6o or 70° with the parallel,

Ме northern end being nebulous, the southern starry. This anomalous

form and conslilulion will serve lo erplain Мг apparent disagreement 0f

these descriptions and places.]

2786 ...„... 51° 57'8 15516 54 F;S;R;vgbM;20";basa*7mnf,di.st6’.............. . . . . .. 518

2787 А. 172? 5 11 вы 158 51 45 11512.51-5111115611" .......................................... .. 759

2788 . . . . . . .. 5 П 52-1 17415 5 pF;L;îrregR;vgbM;r;3’dia.m. (RAopcntomucherror for 668

want of zero stars to be depended on.)

2789 . . . . . . .. 5 12 3.3 156 20 50 vF; R; 3o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 538

2790 . . . . . . .. 512 23.5 16059 2 ¢F;R;gvlbM;90” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75|

2791 A. 172 512 27.0 153 55 35 vB;vS; ste1la.r;l1a.sa*np . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

or 173'.'

28.0 55 26 B;vS;R;r;15";hasasmallstarveryneartheedge . . . . . . . . . . . . .. 523

28.4. 55 35 avB; vS;knotofstars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

29.5 55 3 vB; S;R;2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

29.8 S5 36 B;S;R...... . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

1,79; . . . . . . .. 5 12 59.5 157 49 11 F; R; bM; 60".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51;,

60.8 49 25 F; ìrregR; r; query,i.fnotaknotofvSsta.rs . . . . . . . . . . . . . . . . . 653

2793 A.247 513 5-7 1553937 тВ;Ь;Е;‘15шЬМ;2/;г . . . . . . . . . . . . . . . . . . . . . . . . . . 555,

01‘ 24.8

2794 A.173?? 51314.13 158 57 31 vF;pL;R;vglbM;45” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57,3

15.1 58 4. ‘Г; R;4.o"....... . . . . . . ....... . . . . . . . .... . . . . . . . . . . . . . . . . . . . .. 759

16.9 57 25 vF;R;20".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

-_- . . . . . . .. 5 13 159 The southem part of the бей! is here illuminated by the faint light of the

Nubecula Major.

2-795 . . . . . . .. 5 13 25.0 156 29 6 eF;pL; R;2'. (Skydu1l).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

2796 . . . . . . .. 513 28.9 154 848 pF;pL; R;vglbM; 80" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515

31.5 827 pB¿B,;gbM;3o"....... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518

2797 . . . . . . .. 5 13 29.9 1221942 vF;L;R;vgvlbM;2’;ha.sa:k12‘precand3'n... . . . . . . . . . . . .. 64,4

__ . . . . . . . . 5 13 55.2 157 22 33 The star (L C 409, В 922 9 Doradus of the Brisbane Catalogue) marks the 760

northem limit, and the commencement in R A or nearly so of а great 1r

regular series of clusters, more or less connected by scattered stars.

7,793 A. 210 5 13 58.4. 157 34. 10 Cluster of 7th class; a ñne L cluster of sc st which fills the field. The 658

point taken is in the middle of 3 groups m the most condensed part.

63.9 I 34. 3 The ñrst ofthe series of clusters which extends northwards as far as B 922. 760

2799 - ‹  - - - »- 5 14 5.6 159 16 38 B; S; R; lb M; in the general irresolvable illumination of the Nubecula 538

Major. Beyond the limit of the sweep, andthe n,_ght ascension 111 con

sequence liable to error; [besides which, the reductions of this sweep run

4 badly.]

д 15-7 18 21 B;S;R;g1bM;25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

Í 2800  - ~  -    5 14 7.9 157 39 23 The second of a series of clusters which extend northwards as far as B 922 760

l 9-4. 38 9 A poor cluster; the southem of three or four . . . . . . . . . . . . . . . . . . . . . . . . 508

j 2801 ‚ — . . . . . . 5 14. 11.4 157 31 23 The third of a series of clusters extending to B 922 . . . . . . . . . . . . . . . . . . .. 760

l

_._._._l
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No. Syuon. B.. A. 1830.0. N P D. 1830.0. Description, Remarks, ke. Sweep.

h. m. |.d. „ , „

2802 - - - - - - - 5 ц. 19.9 159 30 25 p B; S; R.; insulated in the recess of an arcformed nebulous cluster. (See 523

plate III, fig. 6, for this and several following objects.)

20.1 30 13 B; R.; gh M; the preceding nebula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

20.9 30 22 p B ; R ; g b M ; 2'. An arc of faint stars connects it with another . . . . . . 748

21-1 29 50 pF; R; gbM; insulatedwithinanarc . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2803 . . . . . .. 5 ц 22.6 159 33 55 The south preceding of two, forming a binuclear nebula at the southern 557

extremity of an arc-formed cluster of stars.

2804 . . . . . . . 5 14. 27.1 159 32 4.5 The north following of two, forming a. binuclear nebula at the southern ex- 6 57

tremity of an arcformed cluster.

27-9 32 55 p B; r; the most compressed part of an irregularly figured cluster, whose 523

outliers form an arc.

3°~7 33 2 The second, or northem nucleus of an irregular binuclear nebula which ter- 743

minutes, to the south, an arcformed cluster.

31-1 33 и. В; irreg R; (the following of two very close) connected by an are-formed 509

cluster with another (No. 28 of same sweep).

2805 . . . . . . . 5 14. 32.0 159 33 50 A 3rd and v F nucleus of the nebular group at the southern extremity of -  -

the arcformed cluster. From figure of Jan. 17, 1838.

2806 lill. 289 5 14- 39° 101 4.0 13 p b; R; gb M. Very visible in strong C light . . . . . . . . . . . . . . . . . . . . .. 758

. 352

2307 . . . . . . . 5 14. 4.5.7 160 39 52 v F; 1E; g v l b M; r. (N. B. The Nubecula Major is here very poor, 75'

and hardly anything of it seen.)

2808 5 14- 51-0 159 33 4.6 A fourth nucleus at the southem end of the arcformed nebula andcluster, as laid down in the figure of Jan. 17, 1838. Pl. III. fig. 6.

2809 - - - - -  - 5 15 13-0 156 18 31 pF; R;vgvlbM; 3'dia.mmottled (resolvable)............. . . . . . .. 761

2810 . . . . 5 15 15-7 159 29 0 vF; follows a double star. An outlier of the 11.rcformed nebula andcluster. Laid down in drawing Jan. 17, 1838, whence also its place. See

Plate III. fig. 6.

2811 . . . . . . . 5 15 17.1 125 53 26 A large scattered cluster, which more than fills the field. Stars 10 . . . 12 m. 661

Place that of a double star, the chief star.

2.817. . . . . . . .. 515 4-1-5 1561041 EF; îfdiam. . . . . . . . . . . . . . . . . . .......‚.‚—‚‚ - ‚ . . . ....... -----... 751

‚из _ _ _ _ _ __ 5 15 51.9 1553011 vF;vS;R.;hasa*p25'dist ................. . ...... 512

2314 _ _ _ _ _ __ 515 58.3 159 9„ pB;R;bM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

2315 _ _ _ _ _ _‚ 516 24.4. 155 355 vF;pL;1Einparallel;vglbM;2'l;9o’br........-........ .. 515

24.5 32° pF;pL;Einparallel;90”,50";hasa:|:ortwoinit ......... 518

2816 . . . . . .. 5 16 36.3 1531551 vF;S;,R;glbM -................................ ...... 514.

2817 . . . . . . .. 5 17 2.5 157 д, 25 pB; R;glbM;4e'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 538

4.9 3° 3 pF;pL; R;glbM;4.0' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

6.7 50 55 F;pL;R;glbM;70"...... . . . . . . . . . . . . . . . . . 658

9.1 3° 4_9 pF; R;vgbM; 80” . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . .. 760

2813 _ _ _ _ _ __ 5 17 10.4. 159 33 35 F; R; gbM; 80"; r. Onaground ofsmall stars . . . . . . . . . . . . . . . . .. 513

2319 ‚ ‚ _ _ _ ._ 5 17 4.6.2 153 1141 pB;irregR;gbM; 25". An1ongmanyst,one=7'm,np ...„... 524.

47.6 1223 eF;pL;lE;vgv1hM . . . . . . . . . . _... . . . . .. 515

2820 - ‚ . . . .. 5 17 4.7-4. 157 37 11 eF; S; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

2821 . . . . . .. 5 18 3.8 158 2 57 F; R;vgbM;4.o';3stars10'mprecede . . . . . . . . . . . . . . . . . . . . . . . . .. 759

2822 A. 124? 5 18 6.0 159 4,9 35 F; R; 4.0' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

2823 . . . . . .. 5 18 11.8 156 47 55 pß; R; bM; 60" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

13.1 4.8 16 pB;S;R;bM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512

13.3 4.744 L;R;bM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

15.0 47 46 @;pB;R;psmbM;2’diam. Resolved . . . . ‚ . . . . . . . . . . . . . . . . . .. 761

15.3 47 31 pB;S;R;gpmbM;4.0”........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522

2824. - -     5 18 16.9 158 4.5 56 A star 7 m. The most southern and largest of a L, brilliant but poor 759

cluster which fills the field. Stars 8, 9. . . . 12 m.

¢g,_5 . . . . . .. 5 18 33.3 15930 19 vB; R.; gmbM; 25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 656

34.0 3o 24, B; R; gbM;4.0” . . . . ... ‚ . . . - . . . . . . . . ....un-... . . . . . . . . . . . . .. 523

35.4. 3010 B;R;gmbM;25'.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

36.5 3055 vB;R;gbM;4.o';r............... .. . ...... . . . . . . . . . . . . .. 743

37.0 30 37 vB; S;R.;gbM; 30" . . . . . . . . . . . . . . ......... ..... . . . . . . . . .. 509

U
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~¿¿„„_„„_. „_ „т?“ gwn“ 5____ »vw __ _ _

N0- Eynon. R A. 1830.0. N Р D. 1830.0. Description, Remarks, kc. Sweep

h. m. в. d. с I „

 . . . . . . .. 5 18 19 160 .161 Sky black in all the southern art of the degree swept, but the 5’ at the 751

upper end (16o° 2’ . . . 160° 7% marks the edge of the nebulous light of

the Nubecula Major.

2826 . . . . . . .. 5 19 13.5 155 55 51 F; R.;gbM; 30". Amongmanystars . . . . . . . . . . . . . . . ............ 522

1327 A. 129 5 19 18.0 159 1,3 д, Fine cluster. lrreg tig. The chief nucleus (which seems to be a close 523

double stu, 9 m) taken.

19.6 23 9,9 The most condensed knot (= 12”) in a pretty rich L, s c, cl . . .. . . . . . . . . 656

10-3 22 58 The brightest v S knot in a L irreg cl of st 11 m 16 n . . . . . . . . . . . . . . . . . . 74.8

33-9 23 4_5 р rich L cluster 1o’ diam. lt has in it a close triple star, easily taken for a 657

nebulous knot. (N. B. This is doubtless the knot taken in the three

foregoing observations, but it does not appear what point in the cluster

пи taken in this obs; probably the general middle.)

2313   -  -    5 19 374 156 58 8 e F; p L. (Possibly the same with No. 2826, but the nebulœ are so 76o

crowded that they may with equal probability be different ones.)

2829       “ 5 1951-1 159 34,47 B; S; R;gbM;25";1 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74.8

53.6 3415 B; S;R;vgv1nbM;15"...... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

53.8 34, 37 vB;vS;R;gbM; 2o"........ .. . ....... . . . . 509

2830   ‚  - ~ -- 520 0.7 15115 57 VF; L;irregR;3'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

0.8 15 0 F;pL;irregtìg;r;2'l,9o"br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

2831 . . . . . . .. 510 4.7 15915 о vF;L;R;gvlbM;6o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2832 . . . . . . .. 5 zo 15,@ 157 ,_ 4, Cluster, 6th class; e F; L; irreg R; 4’ diam. Resolved into S st with 761

nebulous light.

1-933 - - -  ~ - -- 520 32.0 156 55 5 рВ; R;glbM;4.o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

32.2 55 53 p L; b M. Seen through cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

32.5 554| pF;R;g1bM;2’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

33.8 55 53 pB;S; R.;vgbM; 20“ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

34.3 55 4_7 pF;R;gbM;6o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 76o

34.5 56 35 pB;R;bM;4.5" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

34.7 56 34, р B; R; p.m b M. (ln the body of the Nubeculn. Major.) . . . . . . . . . . . . 512

1834. . . . . . . .. 5 zo 4.9.7 159 56 57, VF; oval; г; 4,0” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. 751

2835 . . . . . . .. 5 ,_1 1_5 155 33 4,@ ‘Р; R; 30". Afaintandpoorcluster precedes . . . . . . . . . . . . . . . . . . . . .. 515

Z836    ‘ ~  ~ 52.1 11.5 136 51, 57, VF; S; R.;glbM; 15”; l1lS4BStpl'€c . . . . . . . . . . . . . . . . . . . . . . . . .. 57,7

13,4, 5; 57 B; R;tìrstg,thensbM;ag1oupofBstprec . . . . . . . . . . . . . . . . . . . . .. 305

2837 . . . . . . . . 5 и ,g_g 155 1 53 Cluster 8th class; poor; sc st; a 1|: 10 m the chief,in southern part taken 515

2838 . . . . . . . . 5 7,1 36,7 159 4; 0 p F; irreg R; g b M. (See remark an the лег! neb.) . . . . . . . . . . . . . . . . 748

52.1 41 35 p B ; R ; 60”. Situated in the main body of the Nubecula Major . . . . . . . . 509

56.5 4,1 о р В; р L; irreg R; r. Field full of light, consisting partly of stars, and 513

partly of resolvable nebula.

2839 A. 131 5 21 57.1 159 38 5o v F; R; g b M. Field full of the nebulous light of the greater Nubecula. 74.8

[NoT11.-As it is hardly possible, without some perceptible slip of the

apparatus, to make sa great an error in P D, in an object of this

nature, as this observation would imply, I cannot help supposing that

an error of zo' gt has been committed in R A, and that the places of

the nebulœf74.8, Nos. 25 and 26, should stand asfall0we:-748, 25

RA 5 21 56.7, PD 159 4.2.0; and 74.8, 26-RA 5 22 17.1, NPD

159 38.50. This would reconcile everything. Now both these nebulœ

were observed in quick succession in this f at leaving the field, where

there is always a liability to an anticipation of the RA, from the

sliding eyepíece not being urged up to full contact; and the quantity

in question (at this P D) does not exceed what might very well arise

from that causa]

74.4. 38 21 p B; R ; 60”. Situate in the main body of the Nubecula Major . . . . . . . . 509

2840 . . . . . . . . 5 22 7.8 158 5 13 F. The preceding nucleus of the compound nebula ñgured in tig. 2, Pl. III.   

Place by A R A and PD, from the chief nucleus measured on diagram.

284.1 . ‚ . . . . . . 5 22 10.8 156 17 38 A double neb; pos. 260°; dist 80". The first p B; S; R; 3o". The 538

second e F; R ; almost stellar.

10,8 18 7,5 pF;irregR;bM; 25” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

12.0 18 4.1 pB;R.;psbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

14.7 17 4.8 B;eS;bM;1o". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5o8

15.1 18 1 pB;S;R.;svmbM,toa*;3o" . . . . . . . . . . . . . . . . . . . . . . . . . .. 522

\ ‹ _
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No. Bynon. В A. 1880.0. N P D. l830.0. Description, Remarks, Lac. Sweep

h. m. s.d. ‚д ‚ ‚

134,1 . . . . . . . . 5 22 27.2 158 4 31 The znd nucleus of the composite nebula of ñg. 2, Pl. III., from diagram. . . . .

,343 . . . . . . .. 5 22 28.6 158 6 47 F; S; R. The third of a group of 4 nebulœ connected by stars . . . . . . . . 538

29.8 6 4.9 The ñrst bright nebulous head of a large beautiful irregular cluster of 759

resolved stars.

32.0 7 2 The second nebula of a group of three. — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 653

33.5 7 13 В; S; R. One of the chief nuclei or knots of a. large irregular cluster 512

nebula.) (See remarks on this nebula further on, and refer to ñgure z,

Pl. III.

l .. .. .... 5 zz 35,3 158 4 3 Hereabouts may be placed the general middle of the group of gnebulœ 653

referred to in No. 31,_/653.

134.4, A- 175 5 22 45.8 153 7 S2 The second of the two nebulous heads of the cluster referred to in No. 36 of 759

this _/I

46.6 7 39 The last of 3 nebulœ in a zigzag fomied cluster . . . . . . . . . . . . . . . . . . . . . . . . 656

46.9 3 7 p B; S; R. The 4th of а group of 4. connected by Stars, &c. . . . . . . . . . . 538

48.0 7 52 The third nebula in а group of 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 653

49.5 8 8 р В; 5; R. Another chief nucleus or knot of the cluster neb . . . . . . . _ . . 5 12

50.0 8 20 Т11е southern and brightest nebular nucleus of a great branching cluster. 760

[1Чотв.—А reference to фу. 2, Р1. III. which is a very careful and

exact representation of this highly characteristic object, will explain all

the apparent discorrlancex of these descriptions. It is proper hereto

observe, that each observation has been referred to its proper point by

sketches made at the moment of observation in the sweeping hook. In

fact the places of the two principal nebulous masses only in the

southern part ofthe object have been taken, none ofthe others being

eujìeiently prominent or de/ìnite. The diagram, however, from which

the _figure is taken, aforda data for measurement equal to direct

observation in a течь]

2345 .. . . . . . . 5 22 49.5 158 3 27 An outlier of the group figured in III. 2. Place from diagram. v F; p L   ‚

1345 .. . . . . . . 5 22 54.1 156 32 10 A nebulous group or knot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658

134,7 522 56.4 157 zo 11 pB;S;R;bM. Haszstgandlomfollowìng . . . . . . . . . . . . . . . . . . .. 522

57.6 zo 37 pB;vS;R; 10“ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 760

1343 A_39 522 59.8 160 552 pB;S;R;glbM;adoubleneb. lthasavFnebattachednp 523

62.2 5 54. B; R; a double nebula.. (Clouding over.) . . . . . . . . . . . . . . . . . . . . . . . . . . 513

63.5 6 z5 A double neb. Pos. 339.1; 5o' dist; each F; R; g lb M; 35”and 3o". . 657

64.6 6 57 р В ; binucleax' (by diagram, double); g b M; 3o" . . . . . . . . . . . . . . . . . . . . 751

134,9 . . . . . . . . 5 23 39.7 154 7 16 A star 14. m, with an e F nebula about it . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515

41.7 4 26 v F. (Cloudy.) (N. B. The P D has been probably spoiled by the cloud.) 518

‚350 A.9o 5 24 10.4 160 18 10 рВ; R; glbM; 50” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523

11,3 18 5 vF; 40"; basa* 15mat 6o"distpos= 19°.6 . . . . . . . . . . . . . . . ‚ . . . . .. 657

13.2 18 57 pB;irregR;vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

¿351 , , _ , ‚ , ‚ , 5 24 47.5 156 36 16 е е F; v v L. Great blotches of difused nebulosity . . . . . . . . . . . . . . . . . . . . 761

Z852 ___‚___‚ 57,5 0_7 1613750 рВ; R;bM; 99” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612

2853 IIL 590 5 15 1,4, 194, 11 14, VF; R.; 25” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — . . . . . . . . . . . . . . .. 757

2854 A_,¿37 525 7_5 155 33 д PF; R;gbM;r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

__ _ ‚ _ , _ , _ , 5 25 . . 160 23 .. The southem edge of Nubeculn Major. All the zone south of this is dark 751

and starless.

2855 _ _ _ _ _ _ _„ 515193 154,54, 9 pB; L;R;glbM;z§'di.am;astar9mnp . . . . . . . . . . . . . . . . . . . . .. 515

,g55 „___„, 5 25 38.8 156 z4. 36 Arich, discrete cluster, class VII. Not much comp M; 10’ diam stars 761

13 rn.

2857 525 553 15337 ,_ pB;S;R,;p§bM; 10" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

2858 . . . . . . .. 5 26 2.5 156 44 lo A close first class D star, 10 and 11 m, with a thick nebulous mist like dust 658

about it..

5 .4 43 51 B; R; or 1E ; binuclear or sb M to a double star 10 and 11 m. [Note.- 511

The obs gives 22“ for the R A, but this is impossible. From the context ‹

it is presumed to be 26, being evidently the same object with No. 28,

f 553-]
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No. Synon. R A. 1830.0. N P D. 1830.0. Description, Remarks, Bcc. Sweep.

ll. m. Ld. O ‚ I

1859 . . . . . . .. 5 16 7.3 160 3 7 A large illdeñned patch at the lower edge of the Nubecula Major, which 751

is pretty definite here, and very bright.

7,5 д, 49 The first of several nebulœ running together and fonning a very remarkable 513

group, which fills the field with a faint dilfused nebulosity. See iig. 7,

Pl. lV.

135@ IV,” 5¢5 9_9 U1 4, 3 F; irregR; vsbM; toast 11m; zorgst involved, and several 64.7

bright ones near.

2861 5 26 14.4, 116 3o 12 The cusp of a cluster of stars, 8....!! m; arranged pretty exactly in a 659

figure of 3 with appendages. Ik 8 m in cusp taken.

1861 5 16 16,5 |58 58 4,5 p B; S; R; insulated, but has a group of 4. nebula: following in the 538

parallel.

19.0 5319 pF;S;R;glbM;4o” . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . .. 513

1863 A. 211 5 16 35.1 157 38 50 ТЬе second ofa great line of rich clusters which are connected by abundant 760

scattered stars. (The first not taken.)

1864 ...„... 517 1.o 159 59 Q Thesecondofthegroup,ñg.7,Pl. IV. L;F;vgbM .... . . . . . . . . .. 575

1,¢ 53 34 Р;В‚;;ЬМ;4‚о" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74,8

6_9 sg 57 pF;pL;i„rregR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2865 . . . . .... 5 17 7.3 160 4 19 F; v L; v g h M ; the third of several whose borders join, forming the 513

group in tig. 7, Р1. IV.

1866 A. 136 5 27 10.0 153 53 34 v F; р L; R.; the first ofa group of4 neb with stars. (N.B. The mirror 538

newly polished. See fig. zo, Pl. VI.)

1867 A. 136 5 17 251 158 57 Í F: S; the second of a group of 4. nebula: with stars. The place inter- 538

polated from those of the ist and 3rd by the aid of a diagram made at the

time. Pl. VI., fig. 20.

19.5 55 45 The нм nebulous knot of a large fine nebulous cluster 3’ in extent. (N.B. 759

This is doubtless idenlical with what is called the second in f 538,

as it does not appear that in this obs the separate nebulœ Qfwhich the

group is composed were sa well distinguished as in that f where a

freshly polished mirror was used. The diagram ofrweep 535 represente

the (reall_|/)first as muchfainter and more difused than the others.)

2868 A. 77 Э? 5 17 35,7 153 57 5 Thâ third of a group of4. nebula: with stars; р B; R; p s l b M. Pl. VI., 538

g. ZO.

——- A. 136 5 27 4.5.o 158 57 37 A star 9 m, the chief of a curious cluster of mixed stars and nebulae 5’ in 515

diameter.

47,3 57 18 The brightest star in a p L irreg cluster with nebulœ mixed . . . . . . . . . . . . . . 509

43,3 57 37 The chief star, 9 m of a large irregular cluster. (Note. The cluster referred 593

to is obviously the “ group of 4. nebulœ with stars” off 538.) Р1.

VI. fig. 1o.

1869 A. 136 5 17 4.5i 158 58 Í The last nebula in the group of 4. with stars. Place concluded (with no 538

precision) from the ist and 3rd by the aid of a diagram. [N.B. [suspect

all the nel/ulœ of this group lo be placed several seconds too early by

f 538 in R A. The reductions in that _/` are not good, and the

group lies at the southern limit of the zone beyond thefair grasp of the

reducliona]

1870 . . . . . . .. 5 17 48.1 357 35 34 ТЬе third of a great line of rich clusters all connected by ablmdance of 769

irregularly scattered stars.

187; . . . . 5 17 56.o по 55 1 eeF; S; R.; south ofseveral bright stars . . . . . . . . . . . . . . . . . . . . . . . . .. 535

57.3 54, 4,9 F; R; lb M; 30"; at the apex of a sort of cusp ofstars . . . . . . . . . . . . . . 645

58.0 56 12 v F; S ; R; at the apex of a converging parcel of distant st . . . . . . . . . . . . 644

2872 . . . . . . . . 5 18 3.2 159 59 4 'I‘he 4th of several running together (fig. 7, Р1. lV.). F; S; attached to a 523

larger (the 5th).

1873 .. . . 5 28 5.6 111 o 50 е ethl§s;_v S; certainly not to be seen except in a superbly clear night, as 64,5

is.

1874. .. . . . _ . . 5 18 10.5 167 52 4.5 e F; 1 Е; 4.0"; has a coarse double star n f, 6' distant . . . . . . . . . . . . . . . . . . 74.6

14.5 53 23 eF;S;R;gbM;15”. . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 670

2875 . . . . . 5 28 17.7 159 59 4.9 The 5th of several running together (fig. 7, Pl. IV.); attached to a smaller, 523

No. 4,.

1876 . . . . . . . . 5 28 18.7 159 58 59 ТЬе 6th of several running together (ñg. 7, Pl. IV.). This also is a double 523

nebula, having а very small one attached n p (No. 7.).

2877 A. 113 5 18 10.3 157 33 57 The following part of a large irregular cluster which extends obliquely across 512

the field. (Note. This is one member of the collection of clusters whose

details are noted in f 760.)
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No. Synon. RA. 1830.0. N P D. 1880.0. Description, Remarks, Bcc. Sweep

h. m. s.d. о , ‚‚

1878 . . . . . . .. 5 28 3o.9 156 22 16 v B; v L; oval; vgp m bM; abeautiful nebula; it has very much re- 761

semblance to the Nubecula Major itself as seen with the naked eye, but is

far brighter and more impressive in its general aspect as if the nubecula

were at least doubled in intensity. (Note.-July 29, 1837. I well remem

ber this observation, it was the result of repeated comparisons between the

object seen in the telescope and the actual nubecula as seen high in the

sky on the meridian, and no vague estimate carelessly set down. And

who can say whether in this object, magnified and analysed by telescopes

infinitely superior to what we now possess, there may not exist all the

complexity of detail that the nubecula itself presents to our examination Y)

32.8 21 12 vB;vL;E‘;gbM:3' .............................. . . . . . . . . .. 508

34-3 2136 pB;vL;lE;gbM;3’. . . . . . . . . . . . . . . . . . . .. 522

2379 . . . . . . .. 5 18 37.6 138 43 15 е е F; R; b М; exceedingly ditlicult and delicate. (Sky perfectly clear.) 526

The preceding of two.

,ggo . . . . 528 4.9.3 1384.8 2o F;R;gbM;northofavßgroupofzstgm,1=9',3or4.=11.. 76;

’ 51.4 49 18 е е F; R; b M; the following of two; in íield to s is u brilliant group of 526

stars. .

2331 — . . ‚ — ‚ — - 5 28 51.3 159 7 12 A pretty rich irregular cluster which iills the field; a knot in it taken . . . . 74.8

2882 — — . — — ‚ - ‚ 5 18 52.4. 159 15 35 А cluster; a double star in it taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657

2333 . . . . . . .. 52912.9 160 618 pB;R;gbM.......................... .. . . ...... . 513

14.5 6 7 B;pL;R;gbM;2' . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. 74.8

15.6 553 pF;pL;R;glbM;2’.................................. . . . . .. 513

17.1 647 VB;L;lE;gmbM;3'........................................ 751

1334 .„ . . . . .. 5 29 16,3 157 33 41 The 4.th of a great line of rich clusters connected by abimdant irregularly 760

scattered stars.

2385 .... . 529 20,4, 1605228 vF;L;irregR; 3Bstprecede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

22.7 52 3 pB;R;gbM;2’;3stprecede............. ......... . . . . 513

2886 . . . . . . .. 529 22.2 15320 о eF;R;3o" . . . . . . . . .... . . . . . . . . . . . . . . .. . . . . .. 515

2887 .. . . . . . . 5 19 31.9 159 16 4.0 The second knot in a rich cluster of irregular figure of stars 11 . . . . 16 m. 748

The knot seems to be a close double or triple star.

34.9 15 5 A little knot, a triple, perhaps a quadruple star, forming a point of refer- 657

ence in a cluster of the 7th class. The knot looks like a nebula txll

analysed.

2888 A. 178?? 5 3o . . 153 5; _ _ Here commences a very starry or resolved region of the greater Nubecula . . 759

3o 3.2 52 29 The middle of the most condensed part of a cluster of stars 13 m which runs 759

ofi' to the s р and joins No. 39 ofthis sweep.

2889 „...... 53o14..9 161 59 55 F;R;vlbM;6o" . . . . .... . . . . . . . . . . . . ................ . . . . .... 672

2890 A. 214. 5 3o 25.6 157 о 50 Place of a double star class I, (h 3779), the chief of a great cluster of S st 658

loose and filling the field. It is the forerunner of the great clusterregion

of the nubecula.

` 27,6 9 12 v B ; S ; R. Here comes on the richest and brightest part of the starry 760

and clustering portion of the nubecula. (Note.-From this object being

described at one time as a double star, and at another as a nebula, it is

probable that it is in one of those singular closeknotted groups which

especially characterize the nubeculœ.]

2891 . . . . . . . . 5 3o 49.3 156 35 25 А B S stellar neb, or very close cluster 15” . . . . . . . . . . . . . . . . . . . . . . . . . . 511

1891 . . . . . . .. 5 5@ 53,8 14,1 2 25 e e F; p L; R; 4,0" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515

1893 А. 115 5 3o 55.3 157 14 35 A very condensed pellet of stars 1’ diam with stragglers. The nucleus is 653

' 10 or 11’.

56.1 24. 28 B; S; irreg R; s m b M. A close compressed cluster, stars 12 . . . 14 m 538

57.9 14 21 @; B; S; R; comp M to a blaze of stars. Many stragglers . . . . . . . . . . 511

58,3 25 1 Q; v B; R; p s v m b M; resolved. (No'ra.- This obs makes the 760

minute of R A, 31, but the united testimony of all the rest shown this

to be a mistake; and it appears by this very _/` that there are not two.

The zone swept being only 1° in breadth; and 2, or, according to the

MS., 3 minutes having elapsed without an object before this came to be

taken.)

59,5 24, 35 Ф; В; irreg; R.; 1’. The stars easily distinguishable . . . . . . . . . . . . . . .. 512

‘ 60.0’ ‘ 24. 32 B ; pretty rich, compressed cluster of stars 12 m . . . . . . . . . . . . . . . . . . . . . . 508

2294, _„___“ ‘$31 1_9 ц, 4 5 еР;р]_‚5 К;\г1ЬМ;3о” . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . .. 525

X
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No. Syuon. R A. 1880.0. N PD. 1830.0. Description, Remarks, ócc. Sweep.

h. ni. s.d. а ‚ „ Y

2895 . . . . . . .. 5 31 28.1 157 6 16 A small highly condensed knot in an immensely large and very rich cluster, 761

which fills much more than the field, and is like the Milky “Шу.

28.6 4 31 А very small nuclear knot in an extremely rich assemblage of stars and 522

clustering groups which {111 the field.

2896 . . . . . . . . 5 31 38.4 107 56 54 A fine clustering group of large stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652

2897 . . . . .... 5 32 11.1 159 17 49 pF; R;bM; 20";inatieldfull0fstars . . . . . . . . . . . . . . . . . . . . . . . . .. 748

11.9 18 10 pB; R; bM; 4.0";inañeldrichwithclusteringstars . . . . . . . . . . . 509

12.3 18 3 pB;R;glbM;80"inthenppartofacluster . . . . . . . . . . . . . . . . . . .. 513

12.7 18 25 F;R;30";r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2898 ........ 532 38.8 1605712 F; R;vglbM;3' . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2899 . . 5324.54 1573813 vB;S;R;psmbM;25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

2900 . . . . . . . 5 32 4.6.8 157 4.8 10 A pretty L, irreg cluster 7th class; chief * 9 m taken (at leaving the ñeld); 759

the rest are 10....15 m.

56.1 4.8 50 Chief ak 9 m afa v irreg cluster, 4.' long, 3’ br . . . . . . . . . . . . . . . . . . . . . . . . 512

57.1 48 49 A cluster, 6th class . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 760

2901 . . . . 5 33 5_4, 159 22 28 Thegenernl middle of acluster of loose stars 11....16 m. It is rich, and 513

fills the whole iield.

2902 . . . . — . .. 533 15.0 160 4.17 F;vLsndd`1ñ'used;irregR;gbM . . . . . . . . . . . . . . . . . . . . . . . . . ._ 523

2903 A.218 533 36.3 1574.9 11 pB;vL;vglbM;lE;4.'. Afineclusterprecedesit . . . . . . . . . . . . .. 759

37.1 494.1 vF;vL;R;vglbM;4.’dìam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 760

2904 . . . . . 533 4.1.4. 161 1130 pB;R;pglbM;2';astar10minvolved,p . . . . . . . . . . . . . . . . . . . . .. 509

2905 A. 98 5 33 46.7 160 16 3 B; R; g b M; 60". [No'r1-:.- The obs makes the degree 159, but 748

although the zone swept in thisfwas intended to be only of 1° in ¿rient

(159. . . .to 160), yet as the star B 1065 (P D 160.15) was taken shortly

after, in it, it appears to have overlapped considerably into the пел‘!

degree, on which account I am induced to regard this пей as identical

with No. 33, f751, in which no mistake ofthe degree was possible]

49.4 16 3 B; R; gbM; 60". Seenoteonthe last obs . . . . . . . . . . . . . . . . . . . . . . .. 751

2906 . 5 33 51.1 157 34 7 v S; F; R; 12". In the northem part of acluster of stars 14m, 8‘ long, 538

3’ br.

2907 ........ 534. 54.1 169 584.0 vF;S;lE;bM;zstgmfollowtowardthenorth . . . . . . . . . . . . . . . . .. 670

2908 A. 241 5 34 59.4. 157 3 17 A verá L, v rich cluster of separate stars 9. . . . 11 m, which fills the whole 508

tiel .

64.6 0 10 Cluster 7th class. The 2nd of two stars 9 m, which may be considered the 658

leading stars of the very large and fine cluster of the Nubecula Major,

which ñlls many fields, is of all degrees of condensation, and much

broken up into groups and patches.

73.9 1 19 An ill deñned nebuloid group of stars 15 m. (N. B.-Clouds very trouble- 653

some.) The field full of grouping stars.

2909 . . . . . . .. 53516,7 16148 30 vB; S;lE;gmbM;r. Almosta@ . . . . . . . . . . . . . . . . . . . . 672

2910 5 55133 1574.0 11 B;L;gbM. Theiirstof`3nebwhichruntogether . . . . . . . . . . . . . . . . .. 522

26,1 39 25 v F; p L; irreg R. The first of 3, which run together. See Plate III. 538

tig. 5.

2911 A.240 5 35 553,3 156 8 10 pB;R;gbM; 60”; resolvedint0stars13...15m .. . . . . . . . . . . . . .. 539

25.0 7 41 Arich,R.,pLclusterof stars 12m; lcomp; 5’l; one* 11111 . . . . . . .. 515

2912 A. 100? 5 35 38.8 160 3 32 vF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2913 A. 219? 5 35 35.2 157 40 51 B; L; g b M. The second of 3 which run together . . . . . . . . . . . . . . . . . . 522

45,3 4,0 30 B; L; E. The middle of 3 which run together . . . . . . . . . . . . . . . . . . . . . . 538

46.6 40 57 v B; v L; gb M. The second of a train of 3. The first is a large 760

nebula.

4.7. 5 40 56 v B ; v L. A singular figure like 3 nebulœ lumped together . . . . . . . . . . . . 508

50,1 4,1 3 р B; irreg Iig; g l b M. (By a diagram made at the time, it consists of 3 512

pretty distinct masses which extend over a considerable space in R. A.

Plate III. fig. 5.)

2914. ... .... 5 35 53.5 156 59 46 A more condensed part of the great cluster (761, 39), of а crcscent~like 761

form, occupying one field. Rich and fine.

2915 . 535 56.3 161 554 @;B; R;gbM;2'. Resolvedintostam... . . . . . . . . . . . . . . . . . . . . .. 656

59.6 7 0 F(?); R; gbM; 3’. (Hazy sky.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509
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No. Synun. B A. 1880.0. N PD. 1880.0. Description, Remarks, dac. Sweep.
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2915 A. 110 5 35 57.1 157 4.1 11 B; L; b M. The 3d of3 which run together. (Plate III. iig. 5.) . . . . .. 511

57.1 41 4.7 v B; L; gb M. The third ofatriplet . . . . . . . . . . . . . . . . . . . . . . . . . .. 76o

59.0 4.1 15 pB; L; R. The third of3 whichnmtogether . ‚ . . . . . . . . . . . . . . . . . . .. 538

2917 ..... .. 5 36 10.5 159 9 4,1 v F; R; gbM; 90". [There is .strong ground to suspect an error of 74.8

a degree in the P D. It should most likely be 160.]

1918 .. 536 30.3 157 4.0 4. pF; L; R.; followsagroup ofgrunningtogether . . . . . . . . . . . . . . . . . 538

31.0 4016 F;irregR;glbM;r;1'. (Pl.IlI,f`1g.5)......... ............. 508

31.6 4,0 7 IrregR.;r;1'dia.m........................... .......... .. .. 760

31.9 5943 F;irregR;glbM.....,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511

55,3 49 11 ‘Р; R; follows3vBLnebulœwhichr11ntogether .... ....... 511

1919 .... .. 5 56 56,7 157 5 5,5 B; R; vglbM; 10"; arichclusteringpartpreoedes . . . . . . . . .... . 655

57,1 5 56 vB; R.; vgvlbM; 10"......................... ...... . .. 761

57,7 446 В; S;vgbM;1o" . . . . . . . . . . . ‚........‚‚... ... ... .. . .. 503

40.7 555 B;R;gbM;40”... . . . . . . . ........‚....‚....... ........ .. 653

2920 . . . . 556 43.8 1603916 pB;S;R;gbM;insulated .................. . . . . . . ............ 513

44,5 53 57 B;R;glbM;15";ha.sa*9m,5',np............ . . 515

45_5 39 52 pB;S;R,;gbM;1o”. . . . . . ..........‚..‚.... ... .... . . . . . .. 751

1911 .... .. 556 45,3 по 955 vF;S;R;gpmbM;1o”;inarichñeld..... .................. 645

44_7 945 vF;S;R;pslbM;15" ...„................................. 555

2922 .. .. 5 57 15.5 159 1 13 The chief ak (9 m) ofa L, irreg figured, looped or hooked cluster of stars 759

12... 15111; rich and various, and filling the ñeld

1913 5 57 50.4, 169 ,_Q о VF; R; gb M; the first of a group of six nebulœ. See Pl. IV, fig. 9.- 743

(N.B.-In the original obs all the nebulœ of this group in the 748th sweep

have the P D 159°, but this having been satisfactorily proved to be a

mistaken reading for 160; it is corrected accordingly here and subse

quently.)

1 14. ...„... 7 44.4 Cluster, Sth class; coarse loose, and filling the field' stars 10 . . . . 13 m. 6639 5 3 n4 I 59 Place, that ofa double starinavacant part. ’

1915 ,_ _... 5 37 4.6.1 169 17 15 ТЬе second ofagroup. Р1. IV, ñg.9 . . . . . . . . . . . . . . . . . . . .......... 743

1916 „„„„ 5 7 1.5 0 A very faint large oval ill-defined nebula; not taken in sweeping but laid

3 5 159 41 4 down from a careful drawing. See Notes on the Catalogue of Ñubecula

Major.

1917 „,„ 553 3,1 157 51 6 F;1E;gbM;1’ ............................................. 760

1918 .... 5 38 9.0 159 19 lo Cl VI; v F st and nebulosity of irregular branching figure, or rather 3

 clusters connected. See Notes on Catal of Nubecula Major.

1919 ........ 53810- 1595310 vvF;vvL;vg1bM. Seedo.do.

1930 . . . . . . .. 53817.1 161 61o pB;S;R;gbM; 30";ìnsulated............... . . . . 515

1931 5 38 19.5 159 5@ 57 AvLvrichclusterof`sc st 10.... 151nwhich morethanñlls thefìeld.. 515

2932 538 40.6 160 46 15 рВ; R; bM; theprecedingofzonthesame parallel; astargmbetween 513

1933 A. 101 558 4,5.; 1691519 B;R;gbM;9o";thegrdofagroupofö.......................... 743

45‚9 15 55, vB; R; the3rdofagroupof7. Pl.IV,fìg.9..... .... . .. .... 751

2934. 111,141 5 53 45‚5 112 4 5° eF; R; gbM; 20" ........... .. . 64.7

2935 558 45,9 1504154 pF;the4thofagroupof7. Pl.IV,ñg.9.......................... 751

.wi 1,1 54 р F; S; R; gb M; the 5th (4th properly) ofa group of6, RA only esti- 748

mated from а rough diagram incorrect (as it would seem) in the order of

theobjects.

1936 5 58 46: 150 15 54 VF; the 5t.h(4thinMS) ofagroup of6. Pl. IV, fig.9 748

1937 558 59,0 156 5745 vF;E;glbM;4o”,~ northofzstars1om........... .... . . 76|

1938 A. 103?? 5 59 999 160 13 54 pB;R;lastofag1oupof6. Pl. IV, ñg.9 ............» . . 74.8

31.6 19 59 B;the6thofagroupof7 . . . . . . . . . . . . . . . . . .. 751

2939 ~~ 5 39 4.0: 160 16 Í vFand S; the last of a group of7; this nebula escaped notice inf74.8. 751

Pl. IV,íig. 9.

194.0 A. 14.3 5 39 50.1 159 5 37 The middle of alarge extended faint nebulous mass which forms the north- 515

em branch of the great looped nebula, and is almost, or entirely, detached

from it. See the next object.
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No. Synon. R A. 1830.0. N PD. 1830.0. Description, Remarks, 511;. Sweep

h. m. s. d. а ‚ „

2941 А. 14.2 5 39 51.3 159 11 17 The nucleus of the great looped nebula about 3o Doradûs . . . . . . . . . . . . . . . . 513

51.8 1 1 11 The chief star of the great nebula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511

53-4- 1122 .. .. . . . . . . . .. . 653

53.7 11 14. . . ... . 656

53.9 11 6 D0;thegreatnebula;anassemblageofloops .. . . . . . . . . . 508

53,9 11 9 D0. . . . ...«... . . . . . . . . . . . . . . . ... . — . . ...... . . . . . . . . . . .... . . . . . . .. 509'

54.0 11 1, D0. . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

549 11 5 See Pl. Il. fig. 4., and the explanation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657

294.2 . . . . . . .. 5 4.0 16 159 34 13 p L, p B, m E, of irrcg rounded and somewhat serpentine figure, much

brighter in its foll part; E generally in parallel. lnvolves 5 stars, 2 of

which are 1o m. See Catal of Nubecula Major.

2943 54.0 31.2 1604.613 В; R;h_M;resolved; thefollowingoftwoonthesamepara.llel,astar9m 513

mtervemng.

2944 д, 594, 5 49 43_5 124 13 47 @; B; R; with an appendngeto northward; ц’ diam. (N.B.-I have no 662

confidence in this R A. The reductions of thisfmn badly, and the object

was taken at leaving the field.)

55_1 1913 B;fir1;redegR;gbM;3’l;2’brwithstarsappended. 'I`hisRAtobepre- 663

е .

2945 . . . . . . .. 54o 58.4 1541113 B;L;R;glbM;9o”;hasa:k1om2’dist25°sf. . . . . . . . . . . . . . .. 513

62.7 27, 35 pF;L;R;VlbM;2' . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .. 515

66,1 1119 F;R.;gll)hI;4.0" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . .. 539

1946 _„_ . 541 5.1 145 3510 eF;R;vlbM;4.o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 511

2947 . . . . . _ .. 5 41 5.6 159 4_4 39 The preceding of two forming a double nebula. The place deduced from 523

that of the following and brighter, by A R A =7‘.1, A N P D = 20“, as

they result from the drawing of Dec. 4., 1837. Pl. Ill. fig. 4..

294.8 . . . . . . . . 5 4.1 9.8 159 49 43 The north preceding of the four principal nuclei of the nebula of Pl. Ill. fig. 4.

294.9 A. 152?? 5 41 10.9 159 51 33 The most southem of a group of4. or 5 nebulae, 5’ diam mixed with stars. 523

This is the south preceding of the four chief nuclei of the complex group

of Pl. III. fig. 4..

2950 A. 14.5? 5 4.1 12.7 159 44 13 B; R; double; the other spis F; R; followed by clustering stars. 523

1951 . . .. . . . . 5 4.1 25.0 159 29 10.. Cluster VI ofv F st and nebula. See Catal of Nubecula Major.

2952 . . . . . . . _ 5 4.1 28.3 159 4,9 14 The north following nucleus of the complex group of Pl. III. fig. 4, from

drawing.

2953 .. . . . 5 41 32.2 159 50 4.1 The south following nucleus of the complex group of Pl. III. fig. 4, from

drawing.

2954. - - -   5 4.1 34.9 159 4,5 47 A very faint nearly round nebula close to a star lo m, not observed in sweep

ing, but laid down, Dec 4., 1837, in the drawing ñg. 4, Pl. III. whence its

place is derived.

» . . . . . .~ 541 4&1 [58 з; 41 S; R . . ‚ . . . . . . . . . . . — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

4.9.8 31 11 e F; S; R; insulated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

2956 . . . . . . . . 5 41 4.9.7 159 4,5 19 B; p S; R; lb M; follows a star 10 m with other S st about it. Not ob

served in sweeping, but laid down in the drawing of Dec 4., 1837, whence

its place is derived, III, 4..

1957 ......  542 20.0 1593155 vF;S;mE;glbM;1'l;perhapsavFdoubleneb. SeeCatalogueof

Nubecula Major.

2958  -    - ‹- 5 42 29.1 142 9 о eF; R; 4.0"; aline ofgst, 10mtos,poìnts nearlytoit . . . . . . . . . . . . .. 765

1959 ...... . 54,131.4 1582625 vF;S;R;12" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

1959 .. 5415o.9 1525126 F;irregR;psbM;sfasmallgroup . . . . . . . . . . . . . . . . . . . . . . . . . . .. 524

51.1 5114, eF;S;R;hnsastar16mincentre . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539

51_5 51 3 pF,R;pslbM;5o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 756

2961 .. . . 5 4.2 51.o 157 24. 20 A star 9 m, chief ofa F irreg oblong cluster 3‘ in extent . . . . . . . . . . . . . . . . 658

51,4 14 4 Cluster, irregularly elongated ; not very rich . . . . . . . . . . . . . . . . . . . . . . . . . . 760

54,5 1625 F; 55“. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

2962 . . .. . . . . 5 4.2 52.0 159 17 10 Cl VI. v F, R, 60“, partially resolved. See Catal of the Nubecula Major . . . .

1 6 A, 3 д? v F' S  R. This nebula forms an appendage to the skirts of the great 7
9 3 I 4 5 41 54.9 159 о 4 lobped nebula 30 Doradûs, which hang down in visible fringes from the 59

upper (southern) part of the field.

1964 ------ -- 543 8-1 ш 3658 pB;R;v1bM;3¢" ........................................ .. 5,5



NEBULIE AND CLUSTERS OF STARS. 81

No. Synon. RA.1880.0. NPD. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. ‹‚ ‚ „

2965 A. 185?? 5 4,3 15.8 158 zo 55 Asmall close knot or cluster, 4.o" . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . .. 759

—— zo 25 B; S clustering group or@; 3o" stars visible. [Р1. B.This obs makes 538

R A 5 4.2 4.8.1, but this must have been observed by mistake on the

moveable wire. See Catal of Nubec Major.]

4,966 A. 14.7?? 5 4.3 2o.6 159 17 21 The clustersfthe great looped nebula...... . . . . . . . . . . . . . . . . . . . . . . . . .. 522

А’ 105;? 22.0 17 23 Abright S cluster of distinct stars. (Thick haze.) . . . . . . . . . . . . . . . . . . .. 509

д_,54_ 24.9 17 12 @;B;R.;3';allresolvedintostars13....16m........ .......... 673

25.0 16 5o ®irregR;psmbM;2' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

17 11 B; S; mcomp;notmbM;irregoval;3’;starsdistinct13m. [This 748

obs makes the R A 1o‘.3, which l have not allowed to stand against the

united weight of the rest. The object was taken at leaving the field, and

the slider probably not brought fully home to the stop.]

2967 . . . . . . .. 54,3 32.9 1113654. vF;S;RorlE;gbM;15"........... . . . . . . . . . ........ . 64.7

2968 544,11.3 16124.31 pB;L;pmE;glbM;ha.sa:|:13minthemìdd1e . . . . . . . . . . . . .. 523

2969 . . . . . . .. 54.425,5 156 584.6 pF;R;gbM;8o”......... . . . . . . . . . .............. ‚.... . . 761

34,6 58 37 v F; R; 30". The obs in R Aismarkedasuncertain . . . . . . . . . . . . . . .. 750

2970 11.153?? 545 11,5 1591440 eF;pL;lE .......................................... . ‚... 657

1,971 54,514.0 16042 4.1 F;R;gvlbM;6o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 673

19.5 4.3 7 B;R;gmbM;4.o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2972 .. 54,515.2 1583619 pF;pL;R;vgvlbM;35” . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . ._ 538

15,3 36 31 F;S; R;gbM; zo' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51,;

18.8 36 39 pF;pL;R;vglhM;8o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51;

2973 . . . . . . .. 54,6 51.2 161 3 o VF; S; R;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

52.7 34.7 VF; R;gbM; 4,0' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 751

7,974, ...„„, 54_55z_1 153 611 eF;pL;ir1'egR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ...-.... 538

2975 А. 155 5 4,6 54.3 159 50 35 Apßclusternebulago' . . . . . . . . ‚ . . . . . . . . . . . . . . . . . 523

56.8 50 5 F(?)L;R;thickhaze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

57.2 49 50 F cluster; irreg fig; gb M; 2'; resolved . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

59,3 50 54 F; irreg fig; r; one star seen; 9o". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673

._ .. 50 16 lrreg oval cluster; v F; 2’ diam; v l comp M; _almost nebulous. Stars 74.8

= 16 ш. [This obs gives the R A 46'“ 39’. 5 which must evidently be re

jected. Taken at leaving field, the eyepiece having remained untouched

since No. 4.2 of the samef. See note onthatobs.]

2976 54.7 13.3 140 37 35 eeF; vS; nfatriangle of stars xomwhich form part ofabright group 751

2977 . .. 5 4,8 6.8 153 33 43 F; S; R. Astar 11 mpreeedes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

2978 . . . . . . .. 548 16,; 157 29 45 pB;E;resolved. Iseethestarsinit;2’l . . . . . . . . . . . . . . . . . . . .. 522

16,4 30 ‚1 р F; irreg R; 4.o or 5o"; vlbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

11,; 29 45 F; irregR.; with small stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 760

134 3o 3 рВ; S; resolved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512

[+4 3@ 25 iffeg 90,1; 15'Ъг; I“ . ‚ ‚ . . . . . . ‚ . . . .  . . . . . . . ‚ . . ‚ . — . . ‹ . . — . . ‚.

2979 5 48 50.1 159 ю 57 Av S, Bknot, probably6or8vSstars wedged intoaclose group . . . . .. 74.8

54,5 10 50 @;vsmbM;15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

2.980 „...... 5493111 153 47,49 F; R;VgVlbM;60” . . . . . . . . . ... . . ‚ — . . . . . . . ... . . . . . . . . . . . ‚ . . .. 539

39,3 43 7_7 vF;pL;R;glbM;8o'... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 515

-_ Nubec. 5 5о 158°..159 Here followsalegion of v small scatteredstarsallindeíinite and loose

2981 A. 1o6 5 50 34,3 16o 6 30 B, Lneb; 6’ 1, 5’br; resolved, inpart; chief ik 11 m taken . . . . . . . . . . .. 513

34,8 7 1, Cluster 6th class; F; oval or irreg iig; vmcomp; st= 15 ш . . . . . . . . .. 751

35,1 539 pB;L;irregR;glbM; 3'; resolvedintost15m . . . . . . . . . . . . . . . . .. 523

_ 3 C1- ' fi  ists of 3 or 4. disjoined clusters the middle one the 673

35 4 7 ЪЁЁЁЁыь; of 3 or 4. L at and nebu1osity’; chief ak taken.

37.5 6 1_0 Cl 6th class; irreg R; F; glb M; 3’ barely resolved into v S stars anda 657

fewlarge ones.

2982 . . . . 55o 4.3.2 16131 11 vF;vglbM;3' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

2.983 , _„... 551 11,4 15511 0 pB;vS;R;vglbM;12' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515

13,1 2,1 9 pB;vS;gmbM; I5" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539

д}; 1139 pßìesì R,5gbM; I0' . . . . . . . . . . . . . . — . . . . . . . . . . . . . . . . . . . . ‚ . . .. 518

Y
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N0. SNOB- В A. 1880.0. N P D. 1880.0. Description, Remarks, kc. S1981).

h. 111. md. o ‚ ‚‚

1984. 55159.9 11649 8 eF;S;R;hasa*13mincentre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 530

1985  - -  ~ 5 52 14-3 159 3138 ‘Г; R; 50”; gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523

1935 °' 55141-5 1591348 B; S; R; 15’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57-3

434 13 4.o pB;vS;R;11" . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

43-9 14,14. pF;vS;gmbM . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74.8

1987 ' '°° 5 5141.6 15711 53 pF; S;R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653

41.8 11 58 F; R; gb M; 3o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 658

4.3.9 1156 pF;S;R;gbM;18”. . . . . . . . . . . . . . . . . . . . _ . _ . . . . . . . . . . . . . . . . . .. 511

44-5 1153 pF;R;gbM . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . .. 760

45-4 1135 pB;R;glbM; 4,5’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503

45.9 11 4.7 F; R; lbM; 30” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

48.0 1?, 15 F; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . .. 512

2988 -- -- 5 51 59.1 14,9 56 19 Chief* ofacluster 8th classofaboutadozen bright and some smallerstars 555

2989 .... 555 51.0 161 13, 4,5 pB;pL; R;gbM; 60’ . . . . . ‚ . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

52-5 1115 F;R;pmbM;5o' . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . .. 573

1990 . .. . . 5 53 58.2 157 5_7 zg pF; S; R . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . _ _ . . ‚ . . . .. 553

58.3 1655 pF;R;bM; 3o' . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . ... . . . . . . . . . .. 533

58.5 ,7 ,_1 F;R;gbM;r . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . .. 522

58.9 175| pF;R;gpmbM;r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 76°

59-5 5,7 15 vF; R; glbM; 6o'. Among stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 511

1991 .... 554.16.7 ,6, 745 B;L;R;gbM;9o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

I77 74,9 vB;R;gvmbM;8o';r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .. 673

18.8 3,4 $_;В;Ё;$ЬМ;4‚0’;1’ . . . . . . . . . . . . . . . _ . . . _ . . . . . . . . . . . . . . . . . . .. 656

11.8 357 B;R;gmbM;8o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 751

2992 A. 160 5 54 11.3 ,59 5, 5, рВ; R; 30’; the preceding ом . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

22-0 5951 $;рВ;В‚;5111ЬМ;геао1че‹‘1;вй.гв14....1бш;!1а.ваччЁпеЬпГ 743

22.3 5° 4_3 pB;R;bM; 6o';hasa* 10.11 m,np(thickhaze) . . . . . . . . . . . . . .‚ 509

24-4 31 15 p 40". Remarkably situated in atriangle ofS stars; the preceding 557

1995 . . . . . . .. 5 54, 31.9 155 51 4_5 eF; S; R; hug Bst pretty distinct towards the south . . . . . . . . . . . . . . .. 515

1994 ~  ~ 5 54. 38-0 159 59 4,1, vF; R; 30’; thefouowmg ом . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . .. 513

38.9 59 55 vF; R; 15”; the following ofz . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .. 657

’-995 " --- 5 55 11.3 553 57 O F; lE; gbM . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

11.4. 57 ,5 pF;irregR;psbM . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . ‚ . . . . . ‚ . . . . . . . .. 522

11.3 57 7_5 pF;R;bM;3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

2996 -  - - -  -~ 5 56 25-5 14,9 74,; eF;S;R;1o";ha.sa* 11m,sfverynea.r . . . . . . . . . . . . . . . . . . . . . . .. 519

1997 ...... . 5 56 19.4 153 15 7_9 F; R; bM; 10'; connected with stars, &c . . . . . . . . . . . . . . . . . . . . . . . . .. 656

32.1 1315 vF; R.;bM;3o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

1998 . .. .. 556 37.3 166 56 4,7 F;lE;r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... 751

1999 . . . . . . .. 5 56 5o.5 14,0 4,5 55 eeF; attachedwastar 15m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

51.3 44, 17 ee F; R; attachedto avSstar. [In theobsthisiscalled “ratheradoubt 516

ful object," but all doubt is removed by the subsequent obs off 762.]

3000 ...... . 55716.4. 159 55 5 F;vS; R;vsbM;stellar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

3001 . . . . .... 557 26.2 159 1 8 F;R;bM; 4,5' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 558

3°07  ~      557 45-3 156 25 1 eeF;RorlE;attachedtoa*16m . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

3oo3 . ...... 5 57 55.3 157 16 16 pB; R; gbM; 20”(?) . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522

56.2 1614. pF; R;vgbM;9o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 76o

56.5 16 19 F; L; R; glbM; 1oo” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 508

56.6 16 11 F; L; R;gbM;9o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 511

3004- ~° ~ 558 5.3 1551849 pB; L; R;vglbM; 80" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539

5.6 18 55 vF;pL;R;vlbM;8o';inarichñeld . . . . . . . . . . . . . . . . . . . . . .. 515

6.o 18 56 F;L;gvlbM;9o”;inarichûeld...... ................. 518



NEBUL11; AND cLUs'rEas or suns. 83

No. Synon. R A. 1880.0. NP D. 1880.0. Description, Remarks, kc. BWO0P~

h. m. s.d. ‹, ‚ ‚‚

3005 A. 196 5 58 39-9 158 28 8 B; S; R; zo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 538

39.9 27 39 pB; R;gbM;3o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656

40.8 27 38 B; R; gbM; 30' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . .. 759

4.2.3 28 4.6 F; R; the preceding ofthree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . .. 522

44.5 2829 pF;S;irregR;psbM;25’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512

3oo6 A. 161?? 5 58 4.7.4. 159 11 56 vB; R; gmbM; 6o' (in afof 1° continued to б“ 4:“, in which no other 74.8

nebulaoccursañerthis.)

4.9.1 12 o vB; R;gbM; 30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523

50.3 12 7 Q; B; S; R; gmbM; 70"; resolved . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

50.5 п ю Ф; vB; R; vgvmb M; r.[No'r1z. The minute of RAgiven bythis 657

obsis 59, but this is decidedly mistaken. (See the remark on f 74.8

above, no nebula under those circumstances, however faint, to say no

thing о! so conspicuous a one, could by possibility have escaped notice.)]

3007 A. 193 5 58 58.8 15g 33 13 pB; R; gbM; 4.0” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

59.2 33 11 р F; S; R; the second ofthree . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522

6o.3 37 4,3 pB;S;R;hasa*15mclosetotheedge,nf . . . . . . . . . . . . . . . . . . . . .. 533

63.2 5g 24 pF;S;irregR;psbM;25” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512

3008 . . . . . . .. 5 58 59.3 153 17 52 pF; R; gbM; 3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

3oo9 . . . . . . .. 5 59 17.3 17, 9 4; F; S; R; gbM; 18' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563

20.8 747 F;irregR;pslbM;4.o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666

3010 559 24.4. 155 43 35 F; R;glbM;40';a*9mfollowsinparallel,aud3more nmnear 518

25.7 4311 vF;pL;R;vglbM;8o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515

15.1 4314, Г; 4.0' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

3011 A. 194. 5 59 46.5 158 31 4 Q; no other description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 656

4.7.8 3;; 4,3 vB;R;psmbM; 60" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 759

4.7.9 30 32 vB; R;mbM; 4.o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . .. 533

50.6 51 55 QB; B; R; psbM; resolved; much compressed; the 3rd 01‘; . . . . . . .. 522

51.6 з, до vB;R;gmb M; 9o";r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5„

3012 A. 223? 6 o 11.6 157 55 54 F; S; R; gbM; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 750

3013 . . . . . . .. 6 o24..8 1542115 F;pL;R;gpmbM;2' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571

3014, . . . . . ... 6 o5o.0 1114346 F;pmE;glbM;40”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 547

3015 .... 6 l 0.5 158 38 54, pF; R.;lbM;§O' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533

4..5 33 39 VF;L§R;gbM;1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5„

3016 —  - ‹ - - -- 6 1 7.1 1694310 ЗСР;УЬ; R;glbM;4.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 657

3017 . . . . . . .. 5 1289 556 5! ‚б 391“; R;pL;gbM; 7.’ . . . . . . . . — . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . .. 76‘

3018 .. 6 135.2 152 5349 pF;R;gmbM;9o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 677

3019 . . . . . . .. 6 1 45.3 155 45 49 BF; VS; R; 10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 559

3020 .. . . . . .. 5 д 45,7 ‚57 45 51 F; R; lbM; I5' . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . .. 655

48,9 43 4; pF; ll'l‘€gRj 1‘ — — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 760

3021 ‚ _ _ ‚ . . .. 6 2 ,_5_g 155 I5 8 VF; S; R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5,5

3522 _ ‚ _ . . . .. 5 4 0,5 n4 415 pF;vmE;gvlbM;2’l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 553

5923 , _ , „ ‚ _ _. 5 455,5 ч, 7_9 5 pB;vS; E;vsbM;aruddystar9mprecabout 5°inRA . . . . . .  755

3044 11-265 б 457-3 1114.6 7 F; R;pslbM;6o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 555

57_9 45 55 PB; R,;gmbM; 4.o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647

58.6 4.620 B;pL;R;pspmbM. Manystarsnearit . . . . . . . . . . . . . . . . . . . . .. 532

59,5 45 11 pF; R;gbM;6o”;r . . . . .... . . . . . . . . . . . . .......... . . . . . . . . 753

3925 . . . . . . ._ 5 5 17,9 159 55 zg Dogupllîplcebula, pos 12°.5; larger pB;R;gbM;4°1;1111a.l1ervF;R; 5,5

19.8 33 4,3 F; irregR;gbM ...........~............ . . . . . . . . . . . . . .. 673

20.3 33 40 vF; irregR;gbM;5o';r . . . . . ................................. 657

3026 .. .. 6 5 4.1.7 155 3 54, F; irregtig; glbM;has2or3starsinit..... . . . . ........ 518

3017 „...... б 6 1.6 164,42 15 VF; R; gbM; 2'....................... .. . . . . . . . . . . . . . 672

3028 . . . . . 5 5 1}! 157 4.27 VF; R;4.o"......... . .... . . . . ........ ...... .... 538

24.7 34,5 vF; R;gbM;4.o” . . . . . . ‚.... .......... . .... . . . . . . . . .... 760



84 REDUCED oBsERvA'r1oNs 01“

N0- 3511011- R A. 1830.0. N P D. 1880.0. Description, Remarks, бес. Sweep.

h. m. s.d. о ‚ „

3029 .. . . . . .. 6 8 9-1 133936 57 eF;R;v1bM;4,0" . . . . . . ........................ . . . . ..... .... 518

11.8 134.?37 о eeF; R. PDmistaken1°inoneorotheroftheseobs . . . . . . . . . . . . . . .. 804.

3030 . . . . . ‚ .. 6 8 24.1 155 39 16 eF; 15; pslbM; ratheradoubtfulobject . . . . . . . . . . . . . . . . . ....... 528

15.3 134333 4,5 eF;R; P D 1° mistakeninoue or other ofthese obs . . . . . . . . . .. 304,

3031 6 8 40.0 15311 50 Р; vS; R; bM...................... . . . . . . _...... . . . . . . . . 672

3032 .... 6 9 6.3 111 19 17 pB;pL; mEi.npos=87°t; pslbM; 1}’1,40'br,boatolerably 533

well deñned round nucleus.

3033 ........ 6 911,3 7154154 рВ;Е................. .‚ .‚... . . . . . . . ........... . . . . 64.6

12.5 45 13 vF;R;vlbM;5o” . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . .. 530

12.9 43 1 pF; R;pslbM; 25"... ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531

3034 . . . . . . .. 6 958: 1511913 pF;R;bM;1o' . . . . . . . . . . . . ,... . . . . . . . . . . . . . . . . . . . . ..... .. . 756

3035 610 23,4, 5551359 pB;ì11'egR;vgpmbM;1';r ........................ . . . . . . .. 671

3036 ‚-- 6 11 4.1.5 159 4 34 vB;R;gmbM; 30"........ . . . . ..... . . . . ...,... .. 653

44.5 449 vB;R;psmbM;6o" . . . . . . .... . . . . .......................... 673

51.5 4 11 vB; S; R; pgvmbM; 35"; not resolvable. [Thisobservation maken 538

the degree of polar distance 158, but the similarity of descriptions and

other particulars of general agreement, together with the want of any other

observation of such a nebula in a part of the heavens thoroughly examined,

in the 168th degree, render it almost a certainty that the nebulœ are

_ identical.]

3°37 ~ 61150.8 163 47 25 vF;L;R;gvlbM;3’. . . . . . ...... . . . . . . . . ............ .... . 672

3033 - -   › - -- 6 13 12.6 161 13 53 vF; R; g1bM; 30". Atriplestarprecedes . ..... 673

3039 А„ 1-01 6 13 4.2.3 153 11 35 В;$; R; orlE; resolvedinto stars 14..... 16m; 5o”...... 538

4.1.6 1133 B;irregR;orlE;gbM;80';r...................... . . . . 653

304° 6 14. 20.9 111 0 15 vF; pL; R; vglbM; 40’ . . . . . . . . . . . . . . . . . ...... . 532

3041 . . . . . . .. 614. 51.1 117 101,0 B;R;psmbM; 30" ....... .................... . . . . . . . . . . . . .. 646

54.1 913 vB; R;psmbM;30”;r.......... . . . . . . . . . . . . . . . . . . . . . . 539

3047  6 16 11.8 134 41 g Ароо1‘‚ very coarsely scattered, but brilliant cluster of Sth class. Place of 517

a star 8 111 = В 1111,thechiefin cl.

3043  -      617 27.2 1114517 ‘Р; S; R; hasavSstaratnfedge,andadouble*nf ............ 533

28.3 44 10 F; R; glb M; has 1 or 1 st on it and asmall close double star (dist 3", 551

11 and 12 ш) north.

30.1 4614 F;L;R;vglbM;80or9o”;hu1or1stinornearM . . . . 753

3044 .... 617 31.0 1471347 vF;lE;vgbM;thepreeed.ingof1 . . . . . . . . . . . . 519

304-5  - - - -   617 32.4. 1471541 vF;lE;vgvlbM;thefollowingof1 . . . . .. . 519

3046 .... .. 6 18 4.5.3 113 54 39 eF; R; hasacoarseD star preceding on ваше parallel 90" dist . . . . . . . . .. 534

304.7 6zo14..1 154,11 27 F;R;glbM;zo' . . . . . — 539

304.8 . . . . . . .. 6 20 .. 154 51 4_1 Place doubtful, clouded before transit over wire and bìsection, the approx 518

R A given by the obs is 34.28, which must be too little.

1041.5 51 ю eF;vS;R;thepreoedingof3 .................... . . . . . . . . . . . . .. 515

304.9 . . . . . . .. 620 48.5 154 54 30 eF;S;lE;themiddleof3.................... . . . . . . ........ 5,5

3050 . . . . . . .. 621 4..2 15716 51 F;pL;R;gvlbM;precedesadoub1estar . . . . . . . . . . . 511

4.2 2611 F;pL;irregR;glbm;1' . . . . ............. ....... ........ 653

6.2 1,5 35 F; L; R; 50"; among 10 or xzsmrsxoand 11 m.. . . . . . . ........ .. 533

3051 ...„... 621 4.4. 154. 57 14 eF; S; the1astof'3 . . . . ... .... .. . 515

3052 ‚....... 61141_4_ 154 50 43 vF;S;R;nearastar1om.......... . . . . . .......... .... ....... 515

3053 A.616? 615 1,7 111 1017 pB;R;gbM;4’diam;rorresolved,amongBstars .............. 678

8.9 10 19 p B; R; v glb M; all evidentl resolved into stars, not very rich. Some- 64,5

thing betweenacl andaœ. obs makes theRA14.“= 8.9,but it is

pretty clear that this is a misreading of the chronometen]

3054, 623 51.3 158 4.9 27 F;pL;R.;30"................................................ 538

54.1 4.9 55 ‘Р; R; glbM; 20” .. .... . ... ... .. ... ............. 653

54»7 4.9 14. vF; S; R............... . . . . . . . ,... . .... . . . . . . . . ............ 673



NEBULA; AND CLUSTERS or STARS. 85

No. Synon. R A. 1830.0. N PD. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. а ‚ ‚

3055 . . . . . . .. 62647-6 1584.8 4.5 B;pL;R;vgmbM;50” . . . . ............ .. .... . . . . . 538

4.7-6 49 4. pB;R;gbM;50”;hasadoublestarpreceding............. . . . . ... 653

_ 50-0 4916 F;R;vg1bM................... . . . . . ...................‚.... 511

50.6 4.8 20 pB;R;gbM;30".......................................... . 545

3056 ,... 6 17 51.1 114.4151 eF; R; vlbM; 15...30',.............................. .. 54.1

56.9 4.1 10 eF; IE; 25”. Somelightinñeldfrom risingmoon...... ... 663

3057 ..‚..... 61914..9 154.1119 F;L;R;vglbM;1’ .......................... ... ..... . 518

15-4. 1111 pB;L;R;vgbM;r;diaminRA=17‘oftime ............~.... 539

17.9 1147 F;vL;R;gvlbM;3’...... . . . . .............................. 515

3058 ....'.... 6'3117.9 1144.118 NotvF;R;orlE;pslbM;Ebetween1vSst,andhas two stars 530

8’msppointingtoit.

3059 ...„... 634 24.4 111 19 15 pB;S;R;10";ha.s1or3Sstclosetoit.......................... 673

3060 ..... .. 6 35 47.0 11318 11 pF; S; R; inañeld withnumerous stars. 113°istherightPd ...... 533

4.7.8 1855 F;S;R;gpmbM;11” .................. . . . . 763

50.1 18 30 pB; S; R; lb M; 20”. [This obs makes the Pd 111°, but this was ex- 532

nmined inf 533, and declared erroneous as ahove.]

306! - - - -  - -- 635 53.6 11718 4. pF;R;pslbM;35”............ . . . . . . . . . . . . . . . 531

55.6 1718 F;E;bM;10"................ ..... . ........ . . . . . . . 530

56.6 1815 pB;R;gpmbM;8o”;r........ ... ..... .......... . 769

3061 ~-~- 638 5.0 1171813 pF;L;irregR;orlE;gbM;1’ .............................. 769

3063 . .. .. 6 40 31.8 116 33 58 A double nebula the preceding e F; the following (whose place is here set 53°

down) p B; both R; g b M; in a field fullof stars, among which is also

athirdnebula.

3064- ~~ - - - - -- 6 40 50.9 116 31 18 BF; S; R.; between stars. A double nebula precedes . . . . . .. 530

3065 A. 578 5 4,; 55,1 115 4.8 30 В; R; gpmbM; 3’all resolved intost 14.m. In thecentre isa* 13 ш 541

58.5 4.9 17 @;pB;R;gbM;90”;resolvedintost14.m 301

59,5 48 51 B; irreg R; gb M; 3'; resolved into st 14 16 mwith stragglers, and 553

some large stars near.

59,5 4,9 5,5 Ю; рВ; irr R; gbM; 15'; resolved into st 13m ..........-....... 309

3066 . 5 4_5 ‚од 155 51 55 vF; R; vglbM; 30”............................ . . .... . 539

3067 . . . . . . .. 5 4_7 3435 154, 4 59 F; vS; R; makesasmall triangle with 1 stars . . . . . . . . . . . . . . . . . . . . .. 515

3068 64,7 45,0 154 8 11 eF; R; . . . . . . . . .. 539

43,5 715 vF;pL;lE;inthepara1lel ....... . . . . . . . . . . . . . .. 515

3069 ........ 643 ц, 150 59 53 pB;mE;inpos43°;pslhM;75"l;amongmanystars .......... 754

14,_9 58 4,0 pB;vmE;pos46°.6;psbM;90"l; 10”br;inaf`1eldveryful1of 519

smallstars.

3070 VII. 14 5 51 4_o_7 103 18 33 Alarge regionfull of scattered stars, forming a cluster of which the chief 757

h. 4.11 (= 8 ш) taken. It seems, however, to be only a clustering part of the

milky way which here comes on rather suddenly.

3071 - - -  - 655 55,4 118 17 4,5 pB;pL;lE;gbM;r;1’long . . . . . . . . . . . . . . ......-........... 769

3072 ~- -- 6 57 8.8 131 49 7 vF; pL? lE? g1nbM; iníìeldwithmanystars . . . . . . . ..... . . . . . . .. 804

10.1 49 4.0 F; v S; R; pslbM; 15"; likeablotted star; infield with many small 523

stars.

3073 7 018.7 10154.11 Aprettyrichcluster;irregf|g;7'diam;gbM;stars10...14.m;place 676

that ofaD star the chief ak

3074. ........ 7 3 6.8 157 815 Coarselooseclusterofabout30stars;many11m;one10mtaken...... 533

3075 V. 11 7 9 39.7 101 54. 4.8 A very singular nebula, much 1ike_the profile of a bust, (head, neck, and 757

shoulders,) or a silhouette portrait, very large, pretty well defined, light

nearly uniform, about п.’ diam. In a crowded üeld of milky way stars,

many of which are projected on it. See fig. 4, Pl. IV.

3076 VII. 11 7 10 1.3 105 10 11 Middle ofaiìne L; rich cluster notmcomp M. Stars 9 11 m; ñlls 675

h.44.0 ñeld.

3077 VII. 17 7 11 4.0.0 114 38 4.8 The :I: No. 905 A S C is the chief ofa fine cluster of discrete stars, 60° or 530

h. 44.1 70innu1nber. R; gbM; 8‘ diam.

3078 . . . . . 71440.0 151 117 pF;pL;gbM;9o"l;6o"br... . . . . . . . . . . . . . . . . . . . . . . . . . 681

4.0.1 146 pB;E;or'1rregñg;glbM . . . . . . ........ . . . . . . . . 514.

3079 . .. .. 7 16 6.1 117 1131 pF; R.; vgmbM;4.o”;inarichf1eld...... . . . . . ..... . . . . 771

Z
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N0- Вупоц. B A. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

h. ш. в. d. 9 ‚ ‚

3080 VIII. 35 7 16 8.2 102 56 11 ТЬе most comp part of a great sc cl or rather region, more crowded with 757

stars than the rest of the milky way, though hardly entitled to rank as a

cluster. 'I‘he st run in singular lines and curves on a dark ground.

3081 .... ... 7 17 17.7 110 36 33 Cluster;irregR;pmcomp6'. Starsofmixedmagnitudes............ 677

15,9 31 32 Cluster; 7th class; p comp; 4’ 01’ 5‘ in extent. Stars 12 т. [Опе or 768

other of these observations seems to have been misread by 5‘ in P D.]

3082 ... .... 7 17 19: 117 3 - р F; R; b M; 30"; nearly on meridian of ц Canis, or perhaps somewhat 769

preceding.

3083 .. . . . . . . 7 17 37,4, 110 41 43 A cluster composed of two groups of bright stars separated in R. A bya dark 677

interval. Chief я: of preceding group taken.

453 4,121 PlaceofaDstar,chiefofacluster8thclass.......................... 768

3084. ........ 718 8,5 152 45 zó vF;vS;R. Inañeldfullofstars..................... . . ..... 524

3085 ...... . 7„ 453 1584027 F;pL;pmE;pslbM;9o";posofextenalon=117°.... ...... 546

47,7 4,916 B;L;mE;gbM;1.'1;1'br .................................. 538

3086 ........ 714, 9.9 106 50 35 Asmall but brilliant group of6or81argestars,8,9,and1om,withina 675

very small compass.

3087 ........ 7,3 1,9 15154, 0 vF;L;R.;gbM;r. Isnodoubtaverydistantclusterofôthclass .. 682

3088 VIII, 38 7 zg 49,5 194, 6 59 A very L, pretty rich, splendid cluster, which more than íills the field. 757

h, 4,59 Place of the chief :Q: a fine double star. [N.B.-P D by obs 103°, but

this is a mistake. The cluster is VIII. 38, and not VII. 38, as mis~

printed m h. 459.

3089 VII. 67 7 13 51,5 119 14 g A large fine rich cluster, not much compressed, but nearly filling the field. 677

Stars 11 . . . . 13 ш, по conspicuous star, place that of a coarse D star 11

, and 11 m.

3090 VII. 18 7 19 14,3 193 19 1 A very large rich ñne cluster of small stars which nearly ñlls the field. Place 676

that ofa D star, class II.

3091 ........ 73139,3 1371431 eF;L;pmE;vlbM;involveszstars.......................... 553

3092 VI. 36 7 33 11,9 103 4,1 35 A rather irreg cluster of Sth class; p m comp. The most comp part forms 677

a ridge or body of stars elongated in the meridian. Stars 12.. ..15 ш

with larger outliers.

3093 IV. 39 7 34 1,1 194, 10 50 O . A very fine Pr.ANs.1‘AaY NEBULA, oval, uniform in light, and of a 676

+ very Да! appearance; rather faint; diam in R A = 4‘.о ; has a ak 15 m

M. 46 on it, and one 13 m close to its border. This object is excentrically

= situated in a superb cluster of stars 12. . . . 16 ш (46 Messier).

h’ 46g 3.8 20 18 О. A ñne, nearly uniform, slightly elliptic P1..«Nx1‘AaY N1:nv1.A, 4.0” 757

'l' 4‘ 4 diam. A ak 14 m, is excentrically situated in or on it, which is doubt

less only superposed and belongs to the tine cluster Mess 4,6, in which

(somewhat north of the most compressed part) this object is situated. A

very uncommon and indeed unique combination, if No. 3154 be not a case

in point.

3094 ........ 7 34, 16,4, 111 15 40 Aclusterof about 15ost; B; pL; prich; not much more comp M; 8’ 535

diam; has one ak 8 ш (place taken), one red one 9 m, the rest 12. . . . 14 ш.

3095 IV. 64» 7 34. 20.9 107 49 16 О . An object which, owing to general bad deñnition to-night, and not be- 67 5

ing able to follow beyond its transit (being north of zenith), I could not

perfectly make out. Certainly not a star; but if a PLANs'r.\a.Y NEBULA,

it is one of the less sharply detined ones.

3096 . 73510.13 15854.13 F;S;R;15";near3Bstars . ....,....... . . . . 546

11,1 53 31 pB;R;gpmbM;35" . . . . . . . . . . . . . . . . . . . . . . . 523

13.5 54,13 pB;S;R;gmbM;z5" . . . . . . . . . . .... 673

14.9 5413 pB;R;bM;near3stars11m................... . . . . . . . . . . . . ... 557

16,5 53 55 B;S;R;psmbM;30";southof3st11m............ . . . . ...... 54.5

3097 . .. . . . . 7 35 33,3 159 8 55 Adouble nebula; v L; v F ; position of centres = 40°; diameters 4’ and 3’ 523

running together, and having a star 13 m at their junction. (N.B.-The

R A here set down seems to be that of the preceding neb.)

50.9 831. F;vL;mE;1stg,thenpsmbM .............................. 673

51.5 8 4,1 eF;_d\ïuL; pmE; has a coarse double :k (13 and 16 m dist = 12”) in 546

mi e.

53,1 3 4,5 F; v L; m E; v slb M: to a nk 13111, like a_ very faint atmosphere, 545

about a nucleus 35’ 1; 1)‘ br; pos of its extenslon = 39°.8. I think it

has some sort of hooked appendage.-[N.B.-In these three last observa

tions the nature ofthe object appears to have been misappre/tended. In

_/` 523 it was evidently better seen. and more aatiqfactońly made out.]
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N P D. 1830.0.
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Description, Remarks, ézc. Sweep.

3092

3°99

3100

3101

3 102

31°3

3104

3’°5

31o6

3°17

3108

3‘°9

3i1o

3111

«--«|¢¢¢

Asss

VII. 1o

VII. 23

h479

A. 626

......

«»»»¢uu

7 37 ""9

7 39 15-1

7 4° 33-0

34~S

7 4° «isi

7 41 33~9

7 4.6 8.7

11.0

7 46 3&6

7 47 4&1

7 48 1.3

7 49 19-9

27.1

7 5° 37-°

42.8

7 5! 7.5.0

7 54 526

7 ss 164

29.6

3l4

34-6

61.5

62.4,

113 28 3o

117 33 59

116 ss 49

55 43:'

116 5o Í

11o 52 4.1

128 7 27

54-3

16o 59 5

117 25 22

113 51 16

119 37 29

38 7

1°3 53 59

54 38

141 5o 26

xox 4.9 51

150 21 36

24 46

24 30

’-3 39

21 16

227

A fine cluster, scarcely scattered, pretty rich, not much more comp. M.

Nearly fills field. Stars 8 . . . . 13 m.

The chief star (4’ m) of an orange colour, of a very large and very diffused

cluster of large stars, too loose to be a fit object for the ordinary magni

fying power.

O. In the field with, and south of a cluster, and on a rich ground is the

undefined object of f 769. (See the next observation.) It is no doubt a

very faint small round PLANETARY Nizßuna, 4.", or, at the very

utmost, 5" diameter, and = in light to a star 11 m. There is an

appearance of elongation, but this is probably owing to one or more

e e S stars, as the field is full of such. It is dim, faint, and a very

little hazy. All the other stars are sharp, and the definition tonigbt

is perfectly good.

An object whose nature I cannot make out. lt is certainly not a star, nor

ii. close double star; but it is not round, and I should call it an oblong

PL/i.\'i:ranv Naßvia, by reason of its decidedly marked though some

what dim outline, were there not some suspicion of its being double, as

if a very close and highly condensed double nebula. lt is very small,

and rather faint, 8" long, 5" broad, and equals а star 10 111. 111 a field

with at least 6o or So stars, all sharp and well defined but this.

[N. B.-The P D open to imcertainty, as the telescope rests on the

gallery, and I cannot get it low enough for bisection. An estimated

allowance of 2’ made for tliis.]

A small but condensed cluster, class VII. p Rich, diam 3’. is the

cluster referred to, as in the field with the Planetary мыла.)

Irregular cluster, p Rich, not m comp M, io', stars 12 m nearly equal.

General middle taken.

Superb cluster, gb M, 2o’ diam, much more than fills the whole field.

Stars io and 11 rn all nearly equal.

Cluster 6th class; B; L; Rich, not very highly condensed in the middle.

Stars very remarkably equal. All 12 or 13 m. Very few 14. m;

none 11. A fine object.

Viewed. A very beautiful large cluster, very rich ; stars nearly equal, and

12 m; g b m; not m comp M; more than fills the field. [N. B.-It is

visible in the jïnder of the equatorial, and in the telescope of that

inst appears as ajïne cliuter.]

vF;R;lbM;25"............. . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Cluster Sth class. L; loose and struggling. A milky way cluster . . . . . . . .

Avery rich milkywaycluster, or mass of stars 10, 1i,and 12 m; diam 20’.

The neighbourhood is rich, but much less so than this cluster.

Clusœr7thc1iiss. R; 5’di.am; stars 12m................... . . . . . . ..

AR; p comp cluster of stars 11....13 m; 6th or 7th class; gbM;

pretty rich; 7‘ diameter.

F;R;gbM;3o”;inafieldfu1lofstars...... . . . . . . . . ............

pF; IE; inparallel; glbM; 25" long. [N. B.-Both observations

correctly reduced. Perhaps 5‘ mistake in one or other.]

pF;R;vgpmbM; 25” ......................................

F;vS;R;between3stars13and14m... . . . . . . . ..................

An ora1igecoloured <1- 8 m, in middle of a L and magnificent cluster of

perhaps 200 01’ 250 stars 8. . . . 16 m. Many of the larger magnitudes,

and really a superb object. Very visible to the naked eye, &c.

A double starin the same cluster........ ...... .. .. ........ .... ..

Place of a double star in a fine sc p rich cl of L st, which ñlls field, and

may contain 15o stars, large and small. No other remarkable double

star in it.

ChiefD starinañne cl 7th class, stars 7.. ..12 in. Fills field, and has

outlying stars two or three fields precedmg.

A star 6 m, one of the chief of a large splendid cluster, coarse, filling ñeld.

2o'....25' diam; stars 9.. ..13 m.

A star 6 ш, in a superb, v L cluster. Rich and brilliant. In the northem

part about 20‘ ; following this ik is a star mi l’1l¿dY_ _Hß3_ то 0|'

three neat double stars in it. The whole region round is nch m large

stan».

768

54‘?

771

769

771

677

661

549

659

545

531

768

771

531

676

687

763

687

534

57-4

664

764

681

682
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5111 VIII. 30 7 55 35.2 117 4.2 45 Cluster 7th class, distinguished among milky way clusters; p rich; bright. 771

h. 488 The star taken is the chief of a condensed hook 111 the following part.

3113 ........ 8 o 7.5 1192441 pcompclsixthclass;irregRstars13...14m. 0ne=8'mnear the 771

middle taken.

11.7 14 56 Place(RAdoubtful)ofa:|:9m; chief of clp rich; irregR; glbM; 531

5‘; stars 13 m. Belongs to milky way, but is a much more compressed

part of it.

3114 VII.11 8 1.41.6 1021948 Alarge,E,rìchcl. Fi1lsfield;stx2mi;aBst(6m)sf...... . . . . .. 676

143.8 19 47 Añnerichclusterofstars11....13m,whichńllstheiìeld.............. 757

3115 A S C. 8 3 17.7 102 25 41 A fine nebulous star 6’ m, the following part of the cluster VII. 11, and 757

1001 almost unconnected with 1t. The nebula is faint, but I feel confident that

it is not the nebulous haze. [No'r.«Nnv11.Nothing more dillicult than

to prove a nebulous star of the 6th m and above.]

3„5 ¿_ 563 3 5 15,5 116 55 1 А cluster 8th class of about zo bright stars in an oblong 8' 1; 3’ br . . . . . . . . 54,0

114 5148 Chieftriangleofstarsg, 10,11 mofanoblongirregcl ................ 661

11,9 52 32 А bright group infull part of a B ; not rich; irreg oblong cl ; 6’ 1; 3 or 4’br 659

5117 A_4_„ 8 5 11.4 138 44 9 Chief star 7‘ 111, ofav L, loose, brilliant cl of v sc stars; 1 of 7 m, 2 of 5:6

8‘ ш; rest 9.. . . 16 ш. Fills more than fìeld;1oo. . . . 150 stars.

56.1 47 23 А L loose cl Sth class of L and S stars, full 2o' diam. Has in it about 20 680

stars above 11 m, and one neat double star. Place that of a star 8 m in

the following part.

3118 810 6.1 116 5643 pL;F;glbM;inañe1dofabout6ostars;oneofwhich=9m, and 771

some others also of less magnitudes are involved.

3139 _‚_„‚_‚‚ 811 8.9 11117 3 VF;VS;R;gbM;ßtl6&BC6OBfÍ!1ů€ld..«........»............. 768

3110 VII. 64 8 11 44.2 120 6 57 Middle of cluster; not v rich; irreg R; not much comp; 1o' diam. Stars 673

},_ 505 12. . . . 15 ш, few very minute.

46,8 64,0 Aprichclofaboutôostars,12....13m;irregR;glbM;8’diam.... 531

3111 lII.9o2 8 13 23.4 101.47 o vF;R;gbM;inafieldfullofMilkyWaystars............ . . . . . 676

` 15,6 4,6 58 vF;R;gbM;inafìeldof5oor6ostars . . . . . 687

3,11 ‚ _ _ _ _ _ _ _ 3 „1_ 15,1 115 4,1 8 A double star, surrolmded with very evident nebula which seems to belong 786

` ' ` to both stars.

17,1 4,0 51 А double ak, or a :lc and a nebula, very close and involving the star. For 54.1

pos dist, &c., see Catal of Double Stars. The field contains about 7o

stars, of which 8 are 9‘ m. I cannot be quite positive that the neb ex

tends beyond the large star, or that the small one is not a mere condensa

tion of it. However, I remain pretty well satisfied of its investing both.

17,3 4,1 5 Anebattachedtoastarx2m.butinvolvingit...... . . . . . 809

17,9 4,0 59 А double star (11 4.083) involved in p B nebula, which seems to belong to 540

both stars ; but of the two the smaller is more nebulous; diam 50“; 111 a

p rich patch of the milky way.

3,13 ____, __ 3 ,4 3,_1 ,|945 51 Cluster 7th class; R; p rich; insulated; 10’ diam; stars 12 m, nearly 771

uniform.

51,4 _ ‚ _ _ _ _ _ _ 3 ,5 15,1 113 55 4,9 A milky way cluster 7th class; irregfig; pretty much compressed in middle. 531

Stars 1o....13 m; oneg m.

3,15 , _ _ , 3 161g_, ,111516 AsmallFclusterofst15m; 3'diam;R;gbM;notveryrich...... ‚ 678

3126 „„„„ 814 15718' F; R;gbM; 30” . . . . . . ...... ‚ . - . . . . ‚ . .»..¢¢»¢ — . ‚ . . . . . . . ..-nn» 557

3,17 IV, 35 8 15 33.5 195 33 35 А small cometic or fan-shaped wisp of nebula attached to a ak 13 m; there 675

h.513 isa*7m1osœfoll;2'north.

3,13 .. , . , , .. 815 4.5.5 1913541 B;S;psbM;E;between2stars...... . . . . . . . . . . . . . .. 676

3119 Il.266 825 53.5 1111311 pB;mE;gpmbM;8o”l;2o"br...... . . . . . . . . . . „...... . . . . .. 559

56,9 1,4 55 B;L;vmEinpos11o°.3;pslbM;3'l;2o’br . . . . . . . . . . . . . . . . .. 532

57,8 13 xo pF;mE;pmbM;4o"l;15"br............... . . . . . . . . . . . . . . . .. 558

3130 8 26 12.2 150 32 6 Aclusterwithadoublestarinit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778

x5.o 32 52 Adouble star, chief of a cluster 8th class of scattered stars, 6‘ diam; not 682

very rich or compressed.



NEBULE AND CLUSTERS or suns. 89

No. Бунт‘. В. A. 1830.0. N P D. l880.0. Description, Remarks, kc.

Й h. m. s.d. 0 , ‚‚

3131 -   3 1-9 "д 13° 4- 54- A * 8 111 involved inap B Rueb, not concentric, the ak being somewhat

to the northward of the centre, andthe nebula not being quite equally

dense on all aides, though most condensed in the neighbourhood of the

star ; diameter of nebula 21’. (N0 doubt) P1. VI. iig 12.

zz.: 4. 57 A ak 9 m involved in neb; 3' In the milky way with multitudes of

equal stars all round the_ neighbourhood, none of which are so affected.

Sky чипе pure, not the slightest nebulous haze. No doubt. The nebula

loseâ ‚м; imperceptibly, the star being (though excentnc) yet in the most

con ense part.

zz.8 4. 55 A star 9 m in a decided and perfectly unequivocal nebula. It is not the

пера ons haze, as other stars of equal and larger magnitudes are unaffected.

D1an_\eterd3’. ístlliowed it to Mr. Maclear and another gentleman who

saw ltas escri e .

3132. VII. 63 8 30 12.4. 119 zz 1.8 Aûne L, rich, p m comp chuter; irreg E; 1o' 1; 7’ br; stars 11. and 13 m

l1- 516 nearly equal.

3133 3 31 47-5 114. 9 55 A pretty conzlpfël of st; irreg triangular iig; much more compthan milky

way aroun 1 ; stars 13 m.

3134.   ‚‚ 3 3?» 53-5 144. 31 z8 p Вы? lâ; has13l<)>1r 4. v S at close to it, preceding, which give it an elon

gu an reso va e appearance.

53-8 31 36 р Sn;/I Rl; has 3 or4.v S st near it, preceding. Observation taken by

r. ac ear.

3135 lÍ!ÍÍ¿z4!9 333 1°-9 75 7 2 pB;IE;pambM;preccdesastar1om........ . . . .

3136 ...... .. 3 33 20-5 135 37 39 Aälosälgrcäxp nârásmsillfcluster of iz or 13 large and small stars; place ofa

ou es , ec e one.

3137 --~- 3 35 47-5 134- 11 30 Clstîll class; p rich; p L; вы; 8’ br; fig irreg; rather branching

rs 11....14.m, not compin .

4-9-3 2015 AL,richcl; irregoblong;15orzo'long ................ . . . . . .

3138 337 1-3 135 35 55 ClVIclass;irregR;gbM;4';resolvedìntodistinctstars14.m.... .

2-7 35 4.8 ClirregR; 3’;notmcompM;stars13....15m....................

3139 837 35.6 1o4.4.o 53 vF;vS;R;bM;neara*15m......................... .. .

314.0 ~---- 34.01 14.3 zx È ClusterVIIIclass. AL,poor,looseclofstars,1o....13m ..........

3141 Aâ89 84.0 1.9 131 16 о Apretty riclâ,irregRcl;notmbl\I; st 1z....13m; place that ofthe

01‘ - 490 general mi dle.

314.2 — ‚ ‚ — . . .. 8 4.o 5.6 138 10 1 A cluster 8th class, not rich, nor m comp; 8’ in diam; irreg R; stars 13 m

3143 — ‚ — ‚ 849 ‘и 148 34 34 eF;S;R;p11bM;dif1i¢u1c,bur¢em.in

3144 ~    349 32-4 114- 131 pB;R;vgpmbM;bordersverydilute . . . . . . . . ....... ..........

34-7 050 F;S;R.;gpmbM;zo" ........................ . . . .

314.5 ... .. 8 54. 27.9 135 13 57 е e F; L; v v m E; an extraordinary long narrow ray of excessively feeble

light; pos 19° i. The n f end is brighter and narrower than the sp. At

. leuât 1.o’8long, exteëdinsg mirilchëeyìond the limits of the field. A star 8 m,

an one mneari ee . . g. rz.

314.6 . . 9 о 7.5 11:. 58 10 eF;lE;lbM;ratl1eradoubtfnlobject ..........................

3147 9 325.6 104- 753 B;E;pambM;4.o”l;3o”hr....................... . . . . . .... .

3143 ¿-59 9 4.45.3 113 27 51 B;pL;1nE;nearlyinparallel;psmbM.......... .........

‘57! 47.4 3o o B;L;mEiP8111bM34»'l;90"br;pos=63°.7

3149  - - - - - -- 9 6 1.8 131 44. 5 O PL.«N1:'r.«11Y NEBULA; as inf 554.; observed with Mr. Maclear and

another gentleman.

2.9 4.3 54. () P1./1NF.'r.«nY NEBULA; p_F;_exactly R; equal to a star 9 m, but of a

dull light. At first I was inclined to think it double, but with 320 it ex

hibited a uniform round disc; nor did a friend to whom I showed it see

any ¢l`il\'isio1;‘. hîtîilrs tio_night perfectlä' well deiined. In a field with lead

ings rs, o w c a iagram was ma e.

4.3 44 4.2 p B; R; 6' diam; equals in light a star 9'm; в very careful and good

observation.

Viewed past meridian. It occurs in a ñeld with about 4.o stars. Diam 4."

or 5' at the utmost; 10’ is too large certainly. Very like that of/` 771,

(h. 3101) But now the night is good and it bears magnifying. \Vith 37.0

the disc is dilated into a dim hazy round nebula; yet there is a peculiarity

in its appearance which completely separates it from all nebulœ of the

same size. A very remarkable object.

Sweep.

554»

57-9

555

531

54-1

551

551

688

57-7

685

541

51-7

553

687

44-0

554

68o

т

sse

558

ssa

531

687

559

531

555

554

810

777»

AA
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3150 9 51°‘.È 157 14-31» vF;vS;mEinpos1o5°.............. . . . . . . . . . . . . . . . . . . . 537

3151 ll.505 9 8 ’3° '05 35 43 pB;mE;psvmbM;4.o'l............ ......... . . . . .......... 575

h. 580

3151 A.165 9 31-43 154» 955 @;eeomppgvmbM;uptoaperfect blaze; diaminRA=16'.8; 43°

stars 16 m; equal. R A doubtful; the mirror being ina spring case

(afterwards disused).

33-7 9 55 Sllpvrb Q; diam = 5’; v m comp M almost to a nipple. Stars innumerable 550

andverysmall; 13 15 m.

4!~0 9 51 A truly beautiful and delicate Q; diam in R A = 45', that of the most com- 773

pressed part 15'; g v b M; all finely resolved into perfectly equal stars

like the finest dust, which are seen with the left eye without effort, but the

right requires to be somewhat strained to discem them. Runs up to a

blaze in the centre.

4.1.4. 10 о Ю; 4.' or 5‘ diam ist p g, then p s b M; all resolved into stars 16 m and a 433

few 15 m. А neat D star foll dist 1 ûeld

3153 111-242 9 843-0 111 54. 51 F;R,orvlE;g1bM;15"......... . . . . . . . . . . . . . 559

3154 A. 564. 9 9 8.6 11.5 53 51 А very curious object which reminds me strongly of Messier’s No. 46 and 787

IV. 39. It is a rich cluster of the Vl class; stars 11....14 m; about

8’ diameter; g p m b M ; all but a sort of vacuity, in which is situated a

p B, R, neb ; 40" diam ; of a character approaching to planetary, having

ш; edges shading oil' very rapidly, and being but very little brighter in the

middle.

9.4 55 5 p B; R; v g v 1 b M from the edge, where it fades off very suddenly; be- 809

ing all but a planetary nebula. Situated in a sort of vacancy in the pre

ceding part of a fine rich cl of st 1 1 . . . . 15 m, which nearly fills the field.

It is a fellow object to Messier’s 46th, with its enclosed planetary nebula,

IV. 39. Pl. V. iig. 8.

3ïSS    9 910~9 116 710 eF;attachedtoa*11m;somewhatdoubtful ...... . 563

3156 .... . . 910 zot 1535617 pF;vS;R;glbM........................... ..... . . . . . . . . . .. 537

3157 ... 9 11 18.9 158 3811 F;R;glbM;40”. Nearlyonmeridwìthßargus . . . . .............. 537

3158 9 11 49.1 151 11 13 F; ‘З; betweentwost,inafie1dfu1lofmilkywayst1rs. Nodoubtofthe 681

nature of the object.

3159  -- 9 1151.1 117 18 7 vF;S;R;attachedtoastar11m.sf ............................ 540

3160 -  -  - — —› 9 п. 43.0 11,9 4,9 50 Q; e F; R; vglb M; resolved into v S, but not very numerous stars; 810

15’ diam. It is rather a cluster of the 6th class than a3161 91549-1 11115 51 B;S;R;pg1nbM;thebordersverydilute 559

50-9 18 о pB;S;R;vlbM;15”.............. . . . . ............. ...„... 532

P61 '°~~-~» 9 1611.4 1401144 ClusterclassV`I1I. Plaoéofasmallcompactlmotofst................ 555

3153 ’ '°° 9 I5 33-3 14.7 35 13 O. PLANETARY NEBULA. R A doubtful, being far below the_/`. Pos of 552

adjacent star = 58°.8; 57°.3 ; mean 58°.0. Set microm to 51.1, the

measure of last night, and carefully examined. It cannot pass as a mea

sure, and must have been a mistake for 56.1 or 61.1; measured tonight

with the utmost care; quite calm. '

35.1 35 11 О. Perfectly sharp ; exactly R; not the least hazy_ or mottled. At 1} 551

diam distant from the edge (or taking п.“ for the diameter of neb at 14"

dist from centre) there is a star at pos = 51°.1 ; well examined with Мг.

Maclear. It bears 310 well, and is quite sharp and uniform with that

power. R A imperfect being out of the regular_/'.

37»5 35 35 O. Beautifully round and sharp ; just like a small planet 3" or 4.” in diam 684

at the utmost. Position of the attendant star = 59°.3, 57.8 ; mean 58.5 ;

dist 2} diameters from centre. Shown to Captain Henning.

38.5 35 10 O. R; = ak 8 m; R; quite unifonn in light; quite sharply 664.

lts diameter t1~ans1ts over a wire set to 60° (30 from parallel) 1n 4‘.o3, by

a mean of 5 transìts; has a ak adjacent; pos = 600.7; dist = 1} diam

from the edge. About 4.0 stars in the field, among which two are 9 m.

[This would give 16" but the wire was much too thick]

Ё Ё
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. NEBULIE AND CLUSTERS OF STARS. 91

N0- Syn0!1 R A- 1830.0. N PD. 1830-0. Description, Remarks, kc. Sweep.

YY 57 h. m. s. d. o 3 ‚

33-5 34. 55 O. The ûnest PLANETARY NEBULA I ever remember to have seen for 435

sharpness of termination; 3" diam; exactly R; no more haziness about

them than would be about a star of the same magnitude tonight (which is

a favourable one). Light, a pale white = ik 9’ m. Pos of companion

*_= 59.8; 57.7; 58.4; mean 58°.6; 11: = 15 m. A very remarkable

object. Showed to Stone, who distinctly perceived the total difference of

appearance between it and a star 9‘ т very near it. A second companion

:I: suspected (at about half the distance of the 1st by diagram, and at an

estimated position of 330° i) among multitudes of L and S stars.

33-3 35 13 O. Diameter 8”; perfectly uniform in light; sharply terminated, just like 764

a small planet. Position of attendants star = 60 .7, by mean of 1 mea

sures; dist 1} diam; 14th mag.

39-2 35 41 Quite sharp and round; 8" diam; = a ik 8 m; pos of a star 14m; dist 543

15 diam from edge = 60°.8, by a mean of 3 measures. There are 56 stars

in field with it, of which the largest is 9’ ni.

- - Observed with Mr. Maclear, April 1, 1834, out of the meridian. Quite

round, well defined, and about 3" ог perhaps 4" diam. Much better seen

(between clouds) than last night. (5/` 435.) The small star is still 15- diam

from edge. It has therefore not moved perceptibly, and is therefore not a

planet.

3154»        9 18 15.3 113 21 55 AvF, S, cluster, classVI;vglb M; resolvedsoastoseethestarswhich 787

are 15 m ; almost to be called a v F. large nebula.

3155 913 46-3 111 055 eeF;50"................ . . . . . . . . . . . . 770

3155 —  ~     913 52-7 1171713 pF;R;smbM;verydiluteatedges;30"... 564

54.8 18 2 vF;R;gpmbM;15"................... .. . . . . . . . . . . . . . . . . .. 771

3157 ~ 919104 114 4 0 F;S;R;bM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531

3163 ~ ~ 91918.8 153 4-51 F; S;R;psbM; 15....10';has3starsnear,prec . . . . . . . . . . . . .. 568

31.8 413 F;S;R;gpmbM;10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773

——.. 5 6 F;S;R;gbM;nearabright ik. (N.B.-TheRAbythisobscomes 4.30

out 1129; but the mirror having been put by inadvertance into a case

with springs, the zeros iiuctuated, und the observation is entitled to no

weight, the collimation having been neglected.)

3169 .. 911 4.7.0 14.511 1 F;pL;R;glbM;8o". Atleast8ostarsinñeld 551

- И 57 Nodescription .................................................. 784.

3170 .. 91157.6 119 38 58 F;S;vlE;psbM;15". Veryd`iluteattheedges..... . . . . . 564

3171  9 24- 20-0 14-2 9 i Cluster of loose stars; p rich; stars 11 15 m; has rather avaoancy in 4.59

the middle ; ñlls about } of field.

55-5 11 55 Cluster, class VII.; p rich, L, and fine. Stars 10. . . 13 m, in irregular 763

lines and tracing. The chief ak 10 m, taken near the most compressed

part.

3172 926 261'. 110 6i eF;S;R;theprecedi'ngoftwo.................. . . . . . . . . . . . . . . .. 770

3173 111-597 926 35.9 110 10 13 vF;pL;lE;thefo11owingoftwo........ . . . . . . . . . . . . . . . . . . . ._ 770

42.8 9 54- F; 1 E; g l b M. This obs makes the degree ofN PD 109. But as there 561

can be no doubt of the identity of this neb with my F_ather’s III. 597, his

degree (1 10) is preferred. The iight ascensions m this sweep are bad.

3174 917 1.5 165 5154. pF;pL;R;gbM;45” .................... . . . . 781

3175 917 7.6 105 38 52 pB;R;10"........................................ . . . . . . ...... 675

3175 9 17 56.7 179 34. 14 Neb Polarissima Australis- F; R; glb M-, 25”. Situated nearly half 781

way between a ik 10 m south of it, and a small triangle of st 11, _13, 13 ш

north. Being so near the pole, the R A may err many minutes of

time.

3177 4-      9 17 57.6 14-2 4-I 26 A pretty rich cluster, 8th class; a D :I: (one of the chief) taken. . . . . . . . . . 763

3173 I1- 555 9 18 48.4 110 22 15 р F; R; g p m b M; 40". The obs makes the degree 109,but по agrees 770

with my Fu.ther’s place, and with that off 561, and is preferred.

52-6 22 34- pB;vS;gmbM;lE;15”l,1o"br. (RAnotgood.)............ 561

3179  ~   ~  9 29 - - 135 11 -- This is about the middle of an enormous cluster of a degree or degree and 776

half in diameter, very rich in stars of all magnitudes, from 8 ш down

wards, which merits registry as a sort of telescopic lfrœsnpe. lt' may

perhaps be regarded as a detached portion of the milky way, which is

here very much broken up. _

313° 9 19 52.6 111 16 6 F;s;R;g1b1\1;1o" .... .............................. .. 559

53‹0 17 40 F;S;R;glbM;1or3smallstarsnear . . . . . . . . . . . . . . . . . . . . . . . . .. 531
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N0. Bynon. R A. 1830.0. N P D. 1830.0. Description, Remarks, щ. Sweep.

h. m. |.d. 0 ‚ ‚ Y

3181 ........ 9 31 5.5 74. 18 5 v F; R; 2o". Another suspected 6’south, nearly on the same meridian .. 688

3182 ........ 9 31 .. 74. 24. .. Suspected nebula. (N.B.-These suspicions have been so constantly 688

verified on reobservation, that I have little hœitation in registering it

as an object in the catalogue.)

3183 A. 397 9 34 12.6 139 33 26 А small p comp cluster; irneg fig; 4.’in extent. Not rich stars, 13 m 680

3184 ,... .. .. 9 35 41.3 133 58 11 A cluster of about 20 stars 11 111, and 2 of 10'1n, forming an oblong nearly 774

in parallel; place ofpreceding ak 10’ ni.

3185 IIL139 935 43.8 109 4.1 4,5 pB;R;bM;r...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 770

3186 937 37.1 107 36 14 F;R,;gl)hI;pl‘€CEd6SßC01!.l‘S€I)SI2l.l’ . . . . . . . . . . . . . . . . .... 675

3137 938 4.7 11948 34, vF;S;hasa*20m1'fol1owing . . . . . . . . . 561

3188 V. 5o 9 38 13.2 110 14 16 F; v L; ńrst v g, then vs in b M, to a nucleus (exactly like Ha11ey’s 678

comet) as now (Feb. 16, 1836) seen in the equatorial; R.; diam in

R A = 24‘.o. Hass ak 11 111, spjust atthe edge.

14.6 14, 43 p B; v L; R; v slb M, to a pretty distinct round nucleus 4." diam. 535

Diam of nebula = 15‘ of time. The nebulous atmosphere extremely

dilute. A very remarkable object.

3139 _... 9 38 21.4 143 59 4_9 Cluster VlIl.class; at least 20 st 11 mand upwards, and many smaller .. 784.

3199 .. 9 33 51.4 11939 43 F; R; 30"; attached or contiguous to a. * 12 ш; ров: 320° i by 554.

estimation from diagram.

3191 ........ 9 39 ‚‚ 139 39 ,_ A small irreg cl of a long triangular diverging ñgure; contains perhaps 449

50 stars 12... 15 m. Observed for A 397, and place only rough.

Possibly the same object with _/` 680, No. 27, which see above (No. 3183).

3193 ........ 94134.6 11057 1 eF;vS;R;nortliofa*9m......... . . . . . . . . .. 559

3193 ........ 94153.1 1021319 F;S;R;lbM;15"....................... . . . . . . . . . . . . . . . . .. 561

3194 . . . . . ... 9 43 1.4 145 37 13 irreg вы, 8’ diam, of 50 ог 60 st, 11 and 12 m. In the milky way, but 552

sufficiently rich and distinct to be registered as a cluster.

2.7 37 13 The )( B 2686, in the midst of agreat number of stars 11 and 12 m . . . . .. 784.

3195 ........ 94,345.0 1161345 F;R;lbM;3o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563

3195 IL98 943 46.6 713134, ®;F;L;R;vglbM;2§’;resolvedwithleñeye . . . . . . 688

3197 9 4_4, 15.6 151 33 51 The chief star 1o m_, of acluster class VIII. of sc st 10’ diam. It is on the 777

borders of the milky way.

3193 . . . . . . .. 9 45 13.8 107 50 39 v F; R; lb M; 30'. (RAcorrectly reduced.).... . . . . . . . . . . . . . . .... 561

3199 . . . . 945 40.8 116 31 1 pF;R. RAprecarious; ahurriedobservation...... . . . . . . 562

3200 llI.60o 946 14.8 72 45 38 vF;lE;gbM;25”............ . . . . . . . . . . ........ . 638

3391 .,.,.,.. 94,610.1 11619 31 pF;S;R;gbM;2o" . . . ..... . . . . ......... .. . . 562

3393 1II_171 94,6157 3075919 pI<‘;L;R,;gbM;5o" ... . . . . . .... . . . . ......... . . . . . . . . . . . . . .. 561

3193 ........ 9 46 53.7 11730 13 рВ; S; R; vsmbM; has a :I: 10 in almost contiguous; posfrom 564

neb = 2o3°.8.

56,3 39 9 pB;R;15";atta1;hedtoa:|:1zm . . . . . . . . . . . . . . . .... 771

3104, III.6o1 94,7 0.9 7221 37 eeF;R;20" ........................ . . . . . . . . ................ ‚ 638

3295 . . . . . . .. 948 11.8 163 950 F;L;irregR;glbM;3';manyvSstarsnearandinit....... . .. 54.7

3196 III. 273 9 49 11.5 108 32 20 ‘Р; R; glb M; 40" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 770

11.6 31 19 vF; E; glb M; 60"l; 50"br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561

3107 . . . . .... 94,9 41.7 74, 45 16 vvF;formsa.nappendz1getoa* 14m;a:|< 11mt`ollows...... . . . . .. 688

3193 _ _ _ _ _ _ ‚_ 950 6_g 1971155 eF;S;R;15” . . . . . . . . . . . . . . . . . . . . . . . . . . .. 675

3209 II_3_68 9 50 42,7 116 55] B;R,;gmb1',\/Í;30" . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . . . . .. 562.

3210 . . . . . . .. 9 51 20.4 11933 18 "Р; S; R; close toadouble star. Requires verifying ............... 564

3111 , _ , , ‚ , „ 95113.7 1161935 vF;S;R;attuchedtoa>|<13m,sf............ . . . . . . . . . 563

3111 ,_ _ „ 9 51 25.7 108 41. 14, v F; v S; R. P D liable to some uncertainty . . . . . . . . . . . . . . . . . . . . . . . . 561

3113 , _ _ _ _ _ __ 9 51 4.6.3 11315 13 рВ; S; R; pmbM; betweenzst 13m . . . . . . . . . . . . . . . . . . . . . . . . .. 541

3114 9 51533 117 39 17 pF; R;60';has2or3vSstinvolved,a.udai|<Sm; 2'dist,foll . . . . .. 771

3215 II, 193 9 52 14.0 108 4,9 19 р B; p S; the preceding oftwo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561

3216 . . . . . . .. 952 33.6 1104419 F;L;E;vgvlbM;3'l;2'br . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 678

3217 . . . . . . .. 9 52 37.5 108 49 24. e F; R; lb M; follows II 293. (Place somewhat uncertain.) . . . . . .. 561

3213 . . . . . . .. 953 7.9 12051 3 pB;R; 3o';gpmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 678

Y - -î-fr`».___`|ìl
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No. Synon. R A. lss0.0. N P D. 1830.0. D„c,.,mi„„, Remnrksy sm Swap

h. m. s.d. о ‚ ‚

37-19 °   -   9 54- 39-7- 143 Ss 19 А rather remarkable S oval cl ofv S stars, with atrain of large stars running 440

out of it, s p.

465“ 57 == Asmall close clustering knot of st 13... .16 rn; oval; a great train of st 4,39

12.. . .13 m on the sp side

311° 954- 54-9 11° 5’ 31 F;S;R;gbM;15'............................................ 678

6°‘8 511° F;S;R;lbM;15' . . . . . . . . ..... . . . . . . . . . . . . . .. 535

3111  ~" 95517-5 U5 д’ 45 F;vL;vmE;1o’l;9o’br;placeofa*nminornearthecentre 563

‘8° 1° 51 v F; v L; 11.' 1; 2‘ br; lb M; pos ofaxis 82°.3. See Pl. V. fig. 9. 562

3111 ~~ 9 55 41-7 "7 3734- eF; L; 3'; makesanobtuseangledtriangle,wit.h1.st8m; onenearlyon 771

the parallel, the other nearly north.

3113 955 44-* 95 S413 vB; L;vmE;vsvmbM;observedamongclouds . . . . . . 697

3224 А. 297 9 56 54.9 14.9 11 19 An enormous congeries or clustering region of stars 2 or 3 fields in diameter, 543

constituting a decided cluster. Stars 9. . . . 14. m, the larger magnitudes

predominating. There must be many hundreds. The place taken in the

centre of a bright equilateral triangle.

74.6 1.1 33 The chief ak 9 m of a v L, loose, brilliant cluster, which fills many fields . . 4,32

91.8 21 3o The chief ak 8 m ofa v L, loose cl of stars, 9.. . . 13 m, which ñlls many 4.35

fields. [As both this and the last observation are distinctly written and

correctly reduced, no doubt they belong to two distinct and nearly equal

stars on the same paralleh]

3115 957 56.0 113 23 55 F;R;gbM;4°"................._............................ 809

3226 958 36.8 108 24. 54. F;L;R;lbM;hasañnedonble*exactlyS . . . . . . . . . . .. 561

321.7 ........ 958 51.1 119 54.2 pF;R;vgbl\‘.[;25” . . . . .................. 771

55-6 718 F;R.;gbM;1.0".................................... . . . . 564.

3228 .... 9 59 43-8 11.9 36 4.5 0. P1.ANn'r.«nY N1:nv1.A, with a nk 10 ш in centre; v B; very well de- 81o

fined, and perfectly equable all over in light, there being no condensation

up to the centre. The star is sharp ; the nebula velvety, or like infinitely

tine dust; a star 14. m at a distance rather more than a radius of neb from

edge (by diag); has its position from centre = 333°.8.

51-7 36 7 Рьычвтмш NEBULA; v L; v B; elliptic; has in it a ak 9 m somewhat 554.

excentric. lts light is exactly equable, й. е. not increasing towards the

middle; yet I cannot help imagining it to be closely dotted. It is just

like a star out of focus in certain states of the mirror and atmosphere.

Three stars near,a=9’m; b=9'm; c= 14.m. A very extraordi

nary object.

53-5 36 33 Well seen, as described in f 554., and shown to Mr. Maclear and another 555

gentleman. The star in the nebula is 9 m, very sharp, full, and distinct.

Six stars 9’ ш in the field; one companion = 13 m.

55-9 36 2 A perfectly well defined bright elliptic disc, diam in R A = 4.'.o ; major 772

axis : minor : : 5 :4.. In the middle is а ›|‹ 9 m, which is quite sharp,

but which I think has a small disc. This ak is somewhat excentricnlly

placed. See Pl. VI. fig. 9.

3119 ' '  I0 I  158 33 .. B;R.;bM;placeonlyaveryrndeapproximntion-.... . . . . . . . . . . . . .. 538

31.30     1o 1 8.8 1181337 vF;lE;1.5’ ............................... ..... . . . . . . .. 771

3231 » 10 123.0 1563254. pB;R,gbM;4.o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 556

23.9 32 39 pB;R;gbM;4o';sonthofa*13m . . . . . . . . . . . . .............. 557

3232 10 14.0.4. 97 39 6 F;vsbMtoa*16m;diam1’or 1}';spthe*gSextantis, which 697

occasioned its being taken by mistake for Halley’s comet, and the conse

quent loss of that comet.

3133 ~~-» 1o 4. 6.7 1204.7 15 vF; E; 30";basaak8’1nsp................................... 535

. . . . . . . . Looked for but not found by this. However, as no R A is noted, perhaps 678

it was looked for too late. The obs off 535 is positive, and correctly re

duced.

3234 ..... .. 1o 51.6.9 169 35 7 F;lE;v1bM; z5”;hasa:k15mìnit,excentric..... . . . . . . . . . . . .. 549

3135 10 646.8 116 5051 eF;S;R;precedes2Bst(oneverynearit) . . . . . . . . .... . . . . . . . . . .. 562

31.36 .. ю 656,7 118 219 pB;L;mE;gpn1bM;3'l .... . .. . 77;

57.0 2 3 B;L;mÈ;gvlbM; 2'l;pos5o°.3.......... . . . . 564.

3137 -~ I0 756.3 104 57 2 pB;pL;gpmbM;seenthroughhaze . . . . . . . . . . . . . . . . . . . . . . . . .. 687

BB
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No. Synon. R A. 1830.0.

h. m. в. d.

N P D. 1830.0.

O I д

Description, Remarks, kc. Sweep

3238

3239

324°

3141

3141

3143

3244

3245

3146

3247

3248

3249

A-445

» ‚ . . — .

A. 386

IV. 1o

`h. 710

IV. 27

1o хо 38.0

40-4

1o 1o 38.4

4L7

429

464

1o 1o 41.9

42-4

1o 11 4.2

9.1

1о 12 18.0

2o. 5

1o 14 o.o

1o 14 7.4

1o 15 Í

‘Ф ‘5 535

хо 16 26.5

18.9

хо 16 33.1

33-7

37-5

33.0

10 16 35.3

155 as

за

147 6

8

4

115 51

51

17o 1

O

151 49

49

123 23

123 5o

14o 52

71 59

110 55

55

107 46

46

46

46

121 36

54

14

5

9

9

30

20

21

46

49

56

18

59

17

i

56

5o

55

39

48

40

25

@ìÍl'l‘egR;gbM;notvmcomp;6'; rcsintost13....15m . . . . . . ..

Q; irreg R; 7‘ diam, but the outliers extend to at least хо or 12.’; g p m b M,

but not very much compressed; all resolved into stars 13. . . _ 16 m.

v B; v L; 1o’ 1; of a concave or crescent form, sharply terminated

inwards, fading away outwards. In a field of about 8o stars. The

place is that of a ik 13 m, about the middle of the crescent, or rather

nearer the head. (See fig. 3, Pl. IV.)

p B; v g b M; of a falcated or semilunar shape, extending over § of the

ñeld. The place is that of a double star in its vert/ex or southern

extremity.

Place that of the double amr near the cusp of the great falcated nebula,

whose extent in YD is = 1.3 rad of field = 9'.75. In a rich field. A

clustering group follows.

A v L and very remarkable nebula, which is brighter to the s f part, and

dies off to the n p, having a curved form and forked tail. In the head of

it is a double star. The neb is p B; vL; ñg.irreg; 8' l, 4' br. Among

a vast number of milky way stars.

pB; S; pmE; bM; 25"l. This obsmakœtheminuteof RA= 11,

butf 562 makes it lo, which is preferred, that the observation may not

be lost in future by looking out too late.

pB;E;gbM;25" . . . . . . . . . . . . . . . . . . . . . . ......................

Рышвтмпг NEBULA; R., or v l E; a very little hazy at the edges, but

still pretty well defined with 1.40. Viewed long and with much attention,

being a very remarkable object. I am positive of the existence of two

brighter portions near the edges. (See fig. 2, Pl. VI.) Companion stars

a = 11 m, роз: 174°.7; b = 13 m, pos = 1718.5; с = 14111, 2o4°.8.

The sta.r a precedes the centre 14 sec, which is also the diameter ш

R A of neb.

О ; p B; not quite uniform in its light, having two brighter patches; l E

towards a ak (а); slightly hazy; diam = 15 or 18" (iu RA 13‘.o of

time). Pos of_a = 265°..7, dist = o.7 diam from edge, 11 m; of c,

pos = 110.7, d1st= 1} diam from edge. [N. B. 13‘ in time: 33".74

m ага]

O; P1..».N1‘.‘ranY Nanou.; delicate, exactly round, = ak 1o m a little

dim at edges ; white ; with 32o considerably In ñeld with at least

150 stars.

О; perfectly R; very well deñned, with a perfectly uniform light, not at

all mottled; = a * 10 т, of which brightness there are 5 ог 6 more in

the field, and not less than х 50 others less bright. Examined by both

Mr. Maclear and myself with 24o, which shows it proportionally magni

fied; quite round and planetary; a little hazy at the edges, but not more

so than is due to the decidedly bad definition of the night, and the

imperfect ligure of the mirror, which has been injured by careless

polishing on too soft a polisher.

pB;vL;vIE;pslbM,toacentre;dia.m2' . . . . . . . . . . . . . . . . . . ..

vF;R;pgmbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Agroupof9L,andafewscsmallsta.rs ...„.......................

A star 9’ 111, affected with a nebulosity, chieñy on the following side.

Imperfectly seen in the haze of a S E drift.

eF; S; R; 15"; neara ak 12m............... . . . . ..

eF; S; R; nearastar ..........................................

PLANETARY NEBDLA. Viewed past merid; place from Piazzis’ Catalogue.

Somewhat hazy, with a slight nebulous atmosphere. Colour a decided

blue; at all events a good skyblue. Elliptic; pos of axis = 149°;

diam in R A = 2‘.5. Has 2 companion stars (a) pos = 173°.o;

(b) pos = 137°.8.

O ; of a decided pale blue colour, but not so full a blue as the planetary

nebula 11“ 42"‘ 146° 14'; oval; pos of the longer ans = 135° _|;; 30’ I,

25" br ; uniform and v B ; but not quite sharp at the edges.

Avery line, large Planetary Nebula, 25" in diam, a little elliptic; v B;

uniform, but owing to a hot wind too ill defined for detailed examination.

O; v B; decidedly elliptic; a little dim at edges; colour very decided

pale blue; diam in R A = 3‘.o. Pos of longer axis about 130°; pos of

the nearer of two companion stars = 172°. (Plate V. fig. 5.)

F;pmE;glbM;hasa*11mnp . . . . . . . . . . . . . . . . . . . . .

695

776

543

551

784

435

563

562

780

549

777

778

54‘

51’

438

ess

559

559

770

561

56o

675

678

I

-„.4- ___ ..—_..___‚_.
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N0. Sylwll. ПА. 1830.0. NPD- 1330.0. Descl-ipü0n'Rem,„k¿"¿c_ Sweep_

Y h. m. s.d. д ‚ ‚‚

3250 .. . . 10 18 32-i 145 61 30 A curious object. Stars involved in evident nebula. RA only observed 4.35

to the nearest minute.

- 14-5 57 È A decidedly nebulous group. No R А, and P D very rough, being 784

observed 5 0r6ñelds past meridian.

-- - ‚ 14.5 59 4. There is a nebulous appearance, which merits re-examination. Observed 436

much past merid, and no reliance on the P D.

31,51 . . . . . .. lo 18 4.6.2 124. 5 32 eF; pL; R; vgvlbM; 60" .. .. . 54.1

3157- -   -  - 1019 T1; 17-9 SÍ PB;R;pßbM;3o";ha.sa*13mnf... .... ........ ..... . 54.0

‘I9 4.-3 4-33 pB;R;gpmbM;25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 574.

6-2 4- 1-0 p B; R; gbM; 4.0". Eitheradoubleneb, or hasavFstar 45°nf.... 555

7-0 515 pB;R;gpmbM;25".......... . . . . . . . . . .-- . . . . .......... 573

9-0 4- 2-4- B; pB; RorvlE; f1rstvg,thenpsbM; 90”or2’diam. [N.B.--The 810

nebula has evidently been seen to better advantage 111 this than in any of

the foregoing observations.]

3,53 . . . . . .. 10 20 28.9 149 4.8 4.2 А very compressed knot or cluster of milky way stars. 4.’ in diameter, 54.3

somewhat insulated from the rest. Stars . . . 15 m.

3254 ~ -   101° 35-3 133 14-3 pBìR; S;gbM;20” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 686

36-4- 159 B;R;gmbM;25”.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 542

3255  ~   - -- 10 21 7.2 124 47 32 е F; v S; R. The ñrst ofa group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54.1

7-9 4-747 vF;R;psbM;1o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.8

12-1 4-6i vF;vS;R;sbM;10". Theprecedingofag-roup.... . . . . . . . . . . .. 447

3156 1o 21 12.9 114- 4-3 47 vF; R; psb M; 12“. The second ofa group . . . . . . . . . . . . . . . . . . . . .. 448

14--7 45 6 F; S; R; 15".. . . . . . . . . . . ‚ ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 541

18.6 4-3 ° vF;S;R;sbM;12". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 447

18.8 44- 7 F;R;pslbM.. . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 572

3157 - —  ~   10 21 1-5-4- 114- 4-3 7 eF; IE; lbM; 5”. Thethird ofagroup . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.8

23-7 4-5 1 vF;vS,R;nearastar12m . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . .. 54.1

31-1 4-14° eF;vS;R;slbM;6" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.7

31--0 43 7 vF;R;pslbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 572

3158 — ‘ ’  — “ 1° 11 4-6-6 133 47 3 F; S; R; 15"; entangled amongz or 3 st, but is certainlyanebula . . . . . . 686

3159 10114-3-7 114-4418 F;R;pslbM;12". The4tha.ndla.stofagroup. (Theminutebythis 4.48

obs is 22, but both the diagram and the obs off 54.1 prove this to be a

mistakefor 21.)

51-5 4-5 o eF;eS;R;lbM;1o". The4tha.ndlastofagroup . ... 541

3160 1° 1-1 51-6 13319 58 «г; 5; . . . . . . . . . . . . . . . . . . . 541

3261 . . . . . 1o2157.1 1331523 F;mEinpos=280°i;psbM;20"............................ 54;

3262 . . . . . .. 10 22 131 12-4. 29 i e F; v S; R. Bya diagram made out of meridian in which4nebula: are 571

delineated, two of them being those determined inf446 Nos. 6 aud 7.

3263 . . . . . .. 10 22 lôi 124 30 i F; S; R. By diagram, &c., asinthe caseof the nebula immediately pre- 571

ceding, to which this is contiguous.

131’. 30 i Place concluded from those of the nebula, Nos. 6 and 7 off446, by the aid 572

of a diagram made out of meridian, in which also 4. nebula-, were seen, but

of which only 3 are identifiable with those off 571; the small nebula

contiguous to and preceding this, not having been seen owing to haze, and

a 5th more remote and brighter, being now for the first time laid down.

3264. . . 1022 20.1 124 20 23 F;S;`R;bM; 15”; oneofagroupofgormore . . . . . . . . . . . . . . . . . . .. 4.4.6

2137 F;R;2o"........ . . . . . ....... . . . . . . . . . . . . .. 572

Observedalsoìnf571and572;whichseeabove.......... ..........

3165      -  1° 27- 25-0 124. 29 53 F; S; IE; b M; 15'; one ой. group of3 or more . . . . . . . . . . . . . . . . .. 4.46

32i pB;pmE;pmbM,asperdiagra1n,&c.,t.akenoutofmeridian. See 572

Remarks on the 4. nebulœ immediately preceding. Seen also inf 571.

3266 . . . . . . .. 1o2311.9 1255149 F;lE;psbM;2o'.................................. . . . . . . .... 540

15.3 52 33 F;L;R;pslbM;60". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574.

Seenpastmerid; toolateforplaceordescription...........-......... 573

3167 . . . . . _10 23 38.6 129 4.4.0 F; S;hasa*8m,np............ . . . . . . . . . . . . . . . . . . . . . .. 555

3163   ~   -  10 24- 5-0 119 4- 15 F; S; R; spacoarsedoublestar.. . . . . .... . . . . . . . . . 554.

8.0 525 F;R;hasadoublesta.rnf....... . .. . . . . . . .. 555
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3169 .. 1o1413.o 113 58 51 eF;E;glbM;6o"l;4o”br. . . . . . . . . . . . . . . . . . . 447

3170 . . . . .  1o 15 33.6 116 34 37 р F. The ñrst ofa group scattered over more than one ñeld . . . . . . . . . . .. 639

37.1 3516 pB;E;gbM . . . . . . . . . . . . . . . . . . . . . . . . .............. . . . . . . . . .. 561

38.6 3418 pB;R;gbM;4o".... . . . . . . . . . . . . . . 564

‚ 39.1 35 zo pF;S;R;gbM;15" . . . . . . . . .. 563

3171 .. . . 1015 35i 13511 5o pF;S; R;gbM;15". RAcoarselytakenbyanauxi1iarystar . . . . .. 775

3171 ........ 1016 2-5-0 114.1517 eF;R; I5".................................... . . . . 571

31.73 IIL55 1o17 35.1 74 57 д pF;S;R;gpmbM......... . . . . . . . . . . . . . .. 633

h. 717

3174 . . . . . ... 1o1_7 57.6 1115743 eF;S;R.... . . . . . . . . . ..........................._....... . 673

3175 1017 59.9 111 29 25 vF;S;R;15" 535

3176 . . _ . , . _ , xo 17 gt 147 19 ._ A fine, bright, rich, not very L cluster. (Equatorial zone review) . . . . . . . .

3177 10 18 14,0 115 17 1 v F; S; R. The 1nd ofagroup scattered over more than one field . . . . .. 56;

3178 . . . . . .. . lo 18 16.9 115 43 и е е F. The 3rd 01‘; group. [P D by MS 38'; but there issome confusion 689

in the entry, the [дана being roughly written over, and no doubt being

left by the diagranw that the most visible writing is 5’ wrong, and that

43 is the true minuten]

3179 1o1811.9 115 33 52 'I‘he4thofagroup............. .................................. 689

13.5 3; 23 One ofa group; 7 of which were seen and laid down in a careful diagram 564.

for identification.

24.6 3315 F;S;R ...... . . . . . . . . . . .................... ..¢»............ 553

14.6 34 31 F . . . . . . . . . . . . . . .......... . . . . . . . . .................... . . . . ...... 561

3180 . . . . . . .. xo 18 36.6 116 38 38 A double nebula, or rather two distinct nebulae near together. By diag, both 564

p L, R pos about 1o° n p or s f, and nearly eiäilal. It is not stated which

was taken. Presumed to have been the prece ' g.

36.7 39 о Theprecedingnebofadoubleneb;1or3starsa.lsonear .............. 563

35i 37; 31 В ; L ; double ; a hurried obs, R A taken only to the nearest minute, and a 561

mistake (rectiñed in the reduction) of 1o’ committed in the P D.

3181 . . . . . . .. 10 23 4»5i 116 4o Í The following neb ofa double one. Place deduced from that of the preoed 564

ing one by a measurement of the diagram.

37-31 - - - - 10 19 3.3 116 44 15 v F; p ш E; the last of4 in the field at once with twostars 6 m near them, 563

one above and one below them (which_serves to identify the object beyond

doubt), P D only correct to the nearest minute.

5.1 . . F; E; g b M. No P D taken, a hurried observation, and the wire mis- 564

taken (rectified in reduction). This nebula is the 7th of the group in fact,

though in this observation called the “ 5th or 6th."

3183 .. .... 1o 19 15.4 пб 47 31 Theßthofagroup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561

3234»  1019 33.4, 1164147 pF; S; R;bM. Thelastofagroupofgneb.. . . . . . . . . . . . . . . .. 639

36-<> 43 8 564

36.5 44 3o v F; R. [N.B.-This numerous and very interesting group has been made 563

out by a careful collation of diagrams made inf 564 and 689, for the

purpose qfidentifïcatiomfrom which it appears that though in each dia

gram only 7 were seen and laid down. yet there are in reality at least 9

in the whole group. Several mistakes of reading appear to have been

committed in the hurry of observation unavoidable in attempting to de

termine al once so many objects; but, on the whole, the group appears

to be aatiqfactorily made out.]

3235 . . . . .... 10 7_9 4_5_1 130 45 о Р;В‚;51ЬМ;6о'...........‚..‚...................‚‚ .. ... .. 810

433 4_5 15 vF;pL;pmE;gvlbM;1’...............,.................. 554

3186 A. 311 10 30 54,6 147 44 3° A double star involved in nebula, which is one of the outliers of the great 43 5

nebula about r; Argus. It extends to a :Q: 6.7 m half a field distant south

wards, and almost as far north; p B ; írreg ñg; ůne object.

3187 A. 355 1o 31 49.3 143 14 45 ТЬе chief ak (9 m) ofa poor cluster of 1o or- 3o stars .. . . . . . . . . . . . . . . . . 438

3188 ‘О 31 4..4. 115 956 eF;vS;mE;appendedlikeatniltoa*15m........ . . . . 541

3189 . . . . . . .. 10 31 18.9 116 5111 vF;pL;1E;glbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561

3190 V. 7 IO 34. 34.8 74 13 49 v F; L; R; v g v 1 b M; 3’ or 4’ diam. A вой globe of light, resolvable 688

with the left eye.
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N0- SNOB- RA. 1880.0. NPD. 1830.0. Description, Remarks, âcc. Sweep

h. m. s.d. а ‚ „

3291 .. 1934596 11518 11 NotvF;R.;slbM;15'. Theñrstof3... . . . . . . . . . . . . . . . . . . . . . .. 448

61,3 18 46 B; m E; a nucleus with v F arms nearly in merid . . . . . . . . . . . . . . . . . . . . 541

6;_9 1,7 7 pF; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571

64.3 1814 pF;S;R;vsmbMtoa*1zm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.6

37.92 -~ 193517.53 17,5 7,8 7,1 7г;$;1ЬМ;8”— Thezndûfg — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44-8

17_9 311g pB;pL;R;psbM;40'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 541

19,2 18 VF; ‚ ‚ ‚ ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . ‚ — . . . . . . . .. 4-4-6

17 7 BF; R . . . . . . . . ‚ ‚ . ‚ . . . . . . . . . . . . . . . . . . . . . — . . . . . . . . ‚ . . ‚ . . . . . . . . .. 572

3193 . . . . . . .. до 35 4g_7 115 23 45 F;vS; R; closetoavSstar;the1a.stof3 . . . . . . . . . . . . . . . . . . . . . . .. 541

5Q_7 3Q 17 v F; 1 E; the 3rd ofa group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572

3194 . . . . . 10 37 44_g ‚з, 49 I3 F; E; gb M; close to a ak 6.7 m. The minute of R A doubtful. The 535

written record makes it 47 ; but as this is impossible from the context,

37 is assumed.

31-95 A. 3o хо 8 8 8 6 432
9 з ц 4 57 The ak 11 Argus, with the Great Nebula about it, of which see the mono- 435

‘7 47 4° graph and detailed description.

18.8 47 11 543

3196 . . . . . . .. 10 38 51i ,Z9 g i p B; R; b M. Out oflimit of_/I Place rough . . . . . . . . . . . . . . . . . . . . . . 54-0

59.8 725 F;R;g1bM;3o' . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 310

60.1 gig vF;S;R;glbM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574

73.8 7 5 v F; R; g l b M; 25’. [No doubt Qfa mistake of lo seconds in reading 573

lhe chronometer.]

3297 .... .. 1o3911.1 H331“ F;pL;R;1bM;50" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 559

14.4 3119 F;pL;irregR;glbM;4o"; с . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 558

3193 .. .. . I0 4.0 8.3 11039 17 pF; S; pmEinmeridinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 444

3199 . 10 40 14.0 114,649 F;R;bM;10" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563

15.8 ‚5 3| F; S; R. Precedes two bright stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561

17,3 |512 pF; R; psbM. Haszstars loand 11 m, following . . . . . . . . . . . .. 689

3300 . . . . . . .. хо 44 13.5 7; 19 59 e F; v L; vgvlb M; 3' or 4’ diam. Has a bright coarse double star 688

(9 т) S P

3301 .. .... 10 44 31.8 134 ,S 31 The chief ak (9 ш) of a cluster class VIII., 7’ diam; not rich or comp. 774

Stars 1o....13 m.

44.6 14 3 A cluster VIII. class; not rich; irreg fag; 7'; st 9 . . . 13 m . . . . . . . . . . . . 686

3307. .. .... 1044559 nz 517 F;S;R; 15’. H858*6.7msf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.4,

3303 .. . . . . .. 104458.: 109 5643 vF;L;R;vglbM;r;9o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 560

3304 .. 10 45 14.9 11o 5141 F;S;R;bM;15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 559

3305 . . . . . . .. хо 47 3.1 115 1415 F;R;glbM;10' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563

3396 . . . . . . . . ю 43 19.6 m3 13 47 e e F; S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700

3397 ........ хо 50 51.6 117 34 11 pF; S; R; bM; 15’. Among stars . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . .. 45;

3308 . . . . .. хо 50 56.0 135 39 46 eF;S;R;gbM; 30’. . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . .. 553

3309 II. loo хо 51 1.9 74 15 1 F; L; R; gb M; 1%' diam. Has a * Il 111 6“ south, und a little 688

h. 804 preceding.

3310 . . . . . . .. хо 51 58.7 149 1,5 9 Place of a small double star in the following part of a loose, rich, pretty 431

large cluster of stars 13 m, 8’ or 1o’ diameter ; n ñne object; a very much

condensed milky way group.

3311 ........ 10 54 19.1 148 56 хо Three very close stars, 10 m, in a nearly straight line, and a double star 435

north of them, the whole involved in very faint nebula, so faint as to

leave some doubt.

3311 . . . . . . .. ю 54 19,9 1043447 pF; S; R; glbM. Ha.sastar14mnear . . . . . . . . . . . . . ‚ . . . . . . . . .. 700

3313 . . . . . . .. 1955 11.5 10751 1 vF;pL;R;vgvlhM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 560

3314.       10 57 5.9 150 16 58 Chief star ofa pretty rich cluster. class VII . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . 431

CC
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No. Synoo- R A. 1830.0. N PD. 1830.0. Description, Remarks, kc. Sweep

11. m. s.d. o ‚ „

3315 А. 313 ю 58 10.5 14.7 49 16 A glorious cluster of immense magnitude, being at least 1 fields in extent 543

every way. The stars are 8, 9, 10, and 11 mag, but chiefly 10 m, of

which there must be at least zoo. lt is the most brilliant object of the

kind I have ever seen.

59 16.8 4.5 18 Chief ak of a v L, R, loosely sc cl of st 8. . . . 11 m, which fills 1 or 3 fields. 434»

A fine bright object.

59 19.0 4.5 zo The chief star of a superb cluster, which has several elegant double stars, 435

and many orangecoloured ones. [N.B.-The observations are correctly

reduced, but owing lo the very great erlernt of Мг clusler, there is no

reason lo suppose any error in the observation off 54.3, which (as no

particular star is mentioned) belongs probably fo the general middle

‘Жди whole.]

. . . . . . .. Viewed with Mr. Maclear, Feb. 16, 1835 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55I

3316 III. 814. 1g 58 48.7 1o8 33 11 F; S; R; p alb M; zo'. The preceding of 1 . . . . . . . . . . . . . . . . . . . . .. 560

3317   —  — — —- 10 58 51.7. 108 37 37 CF; S; В; VlbM; I5". Tllefollowingofz . . . . . . . . . . . . . . . . . . . . .. 560

3318   -     1o 59 10.7 11.6 15 18 ee F; attachedtoavSstar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574»

3319 . . . . . 11 154.5 126 37 33 vB;R;pgmbM;3o”. 'I’heñrstofagroupof3 . . . . . . . . . . . . . . . . .. 574.

55.3 36 35 pB;S;R;bM . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 573

3310 .. . п 131.3 116 371,3 pB;S;R. Thesecondof3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 574.

31.7 36 35 F; S; R; b M. On the same parallel with No. 3319. [N.B.-The 573

chronometer reading, as set down in the sweeping book, would make the

minute of R A 3, instead of 2; but the context of the immediately

subsequent observation proves this reading to have been impossible, and

unquestionably one minute too late]

3311 ——‚— -— 11 1, 36i 11,6 31, 33 F; R; near 3 bright stan. RA concluded roughly, from an estimated 574»

A R A, with 574, No. 11.

44.6 31 zo e F; p L; involving several stars. The last of 3. . . . . . . . . . . . . . . . . . . . . . 573

3311 ....  11 3 14.6 11,5 55 4,7 eF; R; glbM; 20"; precedes 3 st 11 and 11 m, nearly on the same 572

parallel.

3313   -    11 3 16.5 149 19 8 Middle ofa tolerably rich cluster, class Vlll. . . . . . . . . . . . . . . . . . . . . . . . . 4.31

3314.  - -   - -- 11 4. 36.8 150 1.7 11 F; oval. The ñrst of a group of 6. Place by collation of diagrams. 433

Pl. IV. fig. 1o.

3315  »  11 4. 38.4 15o 18 30 F; oval. The 1nd of 6. Place by collation of diagrams . . . . . . . . . . . . .. 433

4.1.4. 18 7 R, s b M, by diagram. Place by collation, &c. Pl. IV. fig. 1o . . . . . . . . 4.32

3316 . . .. .. 11 4, 4.5.4. 150 1.3 2,5 Fanshaped, adhering to a star. The 3rd of 6. Place by direct observation. 433

4.9.4. 13 1 A sk 11 m, with a fan nebula attached. Place by direct obs. P1. IV. 437

ñg. 1o.

3317 ....... 11 4. 57.9 15o 20 52 А ak 11 min centre of a round nebula. (The 4.th of 6.) Place by direct 431

observation.

59.1 zg 4,6 R; has a * in middle. Place by collation of diagrams. Pl. IV. iig. 1o . . 4.33

3318 II. 169 11 4. 59.9 115 59 ‚о v B; p L; p m E; forms equilateral triangle with two stars 8 and 8.9 ш 563

following, distant 6’ ог 7’.

60.9 4_9 5; v В; p L; E; v s v m b M; has an elongated nucleus; 90” long, 689

60" broad. Pl. IV. iig. 1o.

3319 .... .. 11 5 3.1. 150 17 10 F; L; oval; bM. Place, &c., by collation of diagram. The 5th of a 433

group of 6. Pl. IV. iig. 10.

7.1 16 4,4. L, b M, E in merid. Place, 811:., by collation of diagram . . . . . . . . . . . . . . 431

3330 . . . . . . .. 11 5 14.2 150 15 18 S, oval, E in pos 16o Í by diag. Place by collation of diagrams; the last 4.31

ofa group of 6. Pl. IV. fig. 1o.

154 16 10 eF; oval. Place by direct observation. [N.B.-This close and very 4.33

remarkable group not admitting direct observation of all the individuals

in two sweeps, their places have been made out by a very careful

collation and independent measurement of two diagrams made in sweeps

4.31, 4.33, for that express purpose. In the ñrst obs only 5 were noticed.

In the other a 6th was seen and laid down. See fig. 1o, Pl. IV.]

3331 III. 519 11 5 34.5 103 10 2 v F; R.; 30"; vlb M. [N.B.~Tbe MS. makes the degree of P D 101; 700

but the nebula having been looked for and found by the working list as

III. 519, 103 is doubtless the correct degree.]

3331 . . . . . . . . 11 5 4.1.7 14,9 51, 33 A close, p rich, comp, oval cluster somewhat insulated . . . . . . . . . . . . . . . . . . 54.3

3333 . . . . _... 11 6 10.7 111 4.7 56 vF; R; bM; much dilutedatthehorders; 30” . . . . . . . . . . . . . . . . . . .. 559
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No. Synon. R A. 1830.0. N PD. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. о ‚ ‚‚

3334. .. .. .. 11 7 50.3 156 19 51, A red star 10 ш,’ the centre of an excessively condensed group of stars 431.

15 . . . . 18 m, with a nebulosity extending over 1.' diameter.

. . .. „ , ‚ Viewed the neb of f 432, No. 21, which is a very remarkable object. The 433

centre, when examined with powers 24o and 32o, decidedly not a star,

and the nebula about 1t all resolved. Perhaps it is a globular cluster

v s v v m b M.

3335 . . . .  . . 11 8 3.3 122 54 7 eF;R;S;gbM;15". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 572

3336 ........ 11 931.3 115 д; 7 F;S;R;gbM; 2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 689

3337 115.2641 1110 2.6 11,1 52 57 pB;vL;oval;vgvlbM;r;5’l,3’br . . . . . . . . . . . . . . . . . . . . . . .. 444

. 17 '

3338 . . . . .... 1_1 1021.6 1551729 F;pmE;gbM; 5o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 782

3339 III.53o 11 15 6.6 ю; 55 4_0 F; S; R; gbM. The preceding ofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 687

3340 III. 531 11 15 37.3 до; 54 и р F; R; 20"; has 3 st 1om near it, with the two following of which it 7oo

makes an equilateral triangle.

45.4; 54 55 р B; l E ; p s b M; 20"; the following of 2. The RA awkwardly taken. 687

334.1 11 16 51.7 115 4_3 37 F; vL; vglbM. Severa1Sstars near, and one=7m nearlysouth, 689

at 6’ distance.

3342 A. 481 11 17 28.9 137, 13 о Cluster VIII. class; 6o or 7o st 11 . . _ . 13 m in a comp R space, Io’ diam 542

32.9 17 55 Not very rich, but a good cluster; gcomp M; L; R; very sc; almost 774

' ñlls{ield;st1o...14m.

3343 IIILS159 11 17 38.8 72 11 4o p B; R; pgmb M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . .. 688

. 91

334-4- HL531 11 19 38.3 un 15 1, F; pmEinparallel; gpmbM; 20” . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . .. 7oo

3345 11 zo 12.3 149 1 10 В; PL; ÍFFR; pgpmbM; 90”; 1‘. Almost resolved. It is, how- 4.35

ever, by no means a. mere knot of the milky way.

3346   ~ 112125.1 11517 36 pB;R;psbM;15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 448

26.3 1,556 B;R;psmbM;6o".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 541

27.4 1_3 9 pB;R;psbM;1.o”........ ... . .. .... . . . . . . . . . . . . . . .. 4.46

3347 IL562 11 22 57.8 1031751, pF;S;R;vglbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7oo

58.9 17 37 pB;S; R; gbM; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 687

334.3 - - 1123 7.2 1191531, pF;S;mE;atta.chedlikeawisptoa>k13m . . . . . . . . . . . . . . . . . . . . .. 4.45

8.6 ‚д, 47 p B; S ; m E ; attached to а sk. [N.B.-The observations' disagree 44.4

much in P D, but it seems probable that a part at least of the die

cordance arisesfrom the star having been taken in one observation and

the nebula in the other. Still an error of 5‘ in one or other reading

must have been committed]

334-9 IH- 935 11 26 6.3 ,Q3 9 п, е е F; R; g b M; diñicult, but a good obs . . . . . . . . . . . . . . . . . . . . . . . . .. 7oo

3350  - ~    1127 8.4. 11,7 1 о pB;pL;R;glbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 573

9-5 018 F;lE;gbM...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . .. 574.

3351 . .. .. 1127 3о.5 11,7 1,55 pB;lE;glbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚. 573

31.9 1.43 vF;E;gvlbM....... . . . . ........-. . . . . . . . . .. 574

3352 A. 289 11 27 53.6 15° 38 38 The preceding of two chief stars of a fine, large, loose, R cl of st 8.. . . 12 m; 432

g p m b M; fills field; 15o.. . .zoo stars.

28 44.5 4,0 1_8 A very line cl class VII.; nearly R; 8’ diam; l comp M stars 9. . . . 15 m; 434

place that of an orange star 9.10 m following M.

3353 ........ 1130 7.6 139 45 54 eF; R; 2o”;innñeldwit.h 5oor6osmallsts.rs . . . . . . . . . . . . . . . . . . . . .. 566

3354. . . . . . . .. 11 3038.1 11,6 47 53 pB;R;vsbM,almosttoastar. Itisnpa*9m   -     -  - -  -  -- 574

38-3 47 4,5 B;R;psbM;precedes(ton)aak9m . . . . . . . . . . . . . . . . . . . . . . . . .. 573

3355 h. 934 11 31 20.3 73 4_3 33 e F; R; adjoining to, or in the prolongation of, No. 4.1,_/`688. This ob- 688

servation sets at rest the doubt in my former catalogue, and shows the

erroneous observation to have been that off419.

3355 Il- Ю; Il 3! 23-8 73 42 33 v F; IE; gb M; has another R neb at its extremity. See tig. 79 in my 533

h. 936 Northem Catalogue. See also the remark above (on h 934) as to the

erroneous R A off 4.19 in that catalogue.

3357 I! 33 33-2 1o1. 54 37 F; IE; p slb М: 40”. [N.B.-It is just possible that by a double 70°

mistake of г" in R A, and 1° in P D, this nebula may be h 957. Both

observations are correctly reduced.]

3358 . . . . . 11 37 49.1. 145 25 48 vF;lE;hastwosta.rsinit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 437
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N0. Synon. R A. 1830.0. N PD. 1880.0. Description, Remarks, kc. Sweep

h. m. s.d. с ‚ ‚‚

3359 lII.813 113814.5 1165851 pB;lE;psbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689

15,9 16 S . . . . . . . . . . . . . ‚ . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561,

3360 110 113814.1 105 54 51 pB; L;R;vgpmbM;r(?); 90” . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 790

 979

3361 511.553' 113911.5 100 011 pB;R;pL;45”;1"g;thenpsbM ‚ . . . . . . . . . . . . . 591

. 9 1

3361 1140399 125 3410 pF;R;orlE;gvlbM;amongsta.rs . . . . . . . . . . . . . . . .. 573

33,] 3413 рВ;В; 0fVlE;VglbM; 35" . . . . . . . . . . . . . . . — solo . . . . . . . . . . .. 574

3363 11.864 11 40 3g_6 113 11, 1_7 pB; R; psmbM; 15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 451,

3364 11 41 5.3 137 19 13 Place ofaD *inavL; notvcomp cl; classVII.,welldef1ned and in- 776

sulated; has about 50 ог 60 st 9....11 m, with a few 13....14, all

loosely so ; little or no compression in M ; more than fills lield.

д, Ё A fine, large, but coarse cl class VII.; stars 9, 10, п m; two double stars 553

are in it.

3365 .. . . .. . 11 ¿_1 54,3 145 14 2 PLANETARY NEBULA. Perfectly round; very planetary; colour ñne blue; 784

a very little ill defined at the edges; has no “ satellite stars;" very like

 Uranus, only about half as large again and blue. Diam in R. A = 1'.5.

55.8 14 19 О; diameter 8 . . . . 10"; perfectly round and well defined, and ofa ñne blue 691

colour.

56.1 14 9 O; a perfect planetary disc 6‘ diam; quite sharp, with not the least hazi 436

ness. It is of amost decided independent blue colour when in the field

by itself, and with no lamp light and no bright ak. About lo' north of it

is an orange coloured ak 8 m. \¢Vhen this is brought into view the blue

colour of the O becomes intense. Shown to my attendant, John Stone,

who, on being asked what colour, said at once “ blue.”

56,9 14 3 O=inlighttoa*71n;diaminRA=1'.3;viewedwithallthe 437

powers; very beautiful; decidedly blue.

59.0 14 1 О; colour a beautiful rich blue, between prussian blue and verditter green. 543

The light is fully = that ofa :I: 8 m diameter ; 1'.o in R. A; 12’ by care

ful estimation. When kept steadily at rest its outline is sharp and clean,

and perhaps a very little elliptic. A feeble lamp light gives it a deep i11

digo contrasted colour. Do. if a red star n p, about 10’ dist, be brought

into the field with it. My attendant saw it and declared proprio тот

that the light has quite a green cast in it. About 90 stars are in the ñeld,

none above 1 1 . 12 m, and only one of that magnitude (meaning when the

neb is central). It has none but stars 16 m near it. (R. A possibly not

good being beyond the 1‘).

. .. .. . Feb. 16, 1835. Viewed with Mr. Maclear after_/551, the blue planetary 551

nebula. Blue colour very conspicuous. Has one small companion cer

tain [pos by diagram about 190°] dist = a full diameter, another nearly

certain [at about half the distance by diagram, and pos about I35°]. The

field is full of stars. Total light of О = а ak 6 or 6’ m. А very little

oval in pos, about 160° or 165°.

3365 I-259 114,116.6 117 54,42 pB;E;mbM,vr;1o”;hasavs*spinvolved . . . . . . . . . . . . . . . . .. 451

17.3 51 27 B; p L; l Е; gl b M; 80" 1; 50” br; 1'; both polar distances are rightly 4.4.9

reduced ; one may have been 5‘ misread.

3357   ~ -  ~ 11 43 44.8 115 57 11 vF;v1nE;1'l; 15"br; posofextension=59°.3 . . . . . . . . . . . . . . . . .. 562

3368 lll. 290 11 45 15.3 109 37 19 F; p L; m E; glb M; 60"; pos 136°.8 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561

3369 A. 349 11 4,6 Í 144 4,6 21 Cluster Vl class; p rich; irreg fig; R, with long appendages, g p m b M; 784

9’; stars 13 m.

3370 I-67 11 46 0.2 103 1 28 vB; R; psmbM; 40'; formsatrianglewith1st10.11m . . . . . . . . .. 637

1.1 131 B;S;R;vgbM;10' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 700

3371 II. 196 11 50 51.3 108 19 14 Q; F; p L; R; 1'; resolved; stars barely seen; butin a better night for 561

definition would no doubt be clearly resolved into st 16 m.

3371 IIL179 115118.6 105 011 eeF;pL;R;basa*9m0.9radofûelddist;45°inf . . . . . . . . .. 790

3373 .. . . . . . 11 54 18.4 151 14. 12 Cluster VII class; loose and scattered, but pretty rich . . . . . . . . . . . . . . . . .. 773

3374 ..,.... 11 55 33.5 15611 31 ‘ЕЩЕ; 40"; ha.savS*incentre;inatieldofatleast8oor9ostars.. 557

3375 III. 754 п 56 51.3 115 34 42 рВ; R; gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 689

3376 . . . . . . . 11 57 12.0 103 35 17 e F; L; p m E; v g b М. The direction of elongation points between 700

two stars п m; very near, and n f the centre.
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No. Bynon. R A. 1830.0. N PD. lB&).0. Description, Remarks, &c. Sweep.

I1. m. s.d. о ‚ ‚

3377 А. 191 11 57 54.1 150 18 хо A :I1 xomincentre of apretty rich close cluster; 5'diam; ìrreg R; stars 435

1o....13 m.

_ 56.1 17 48 Middle of а ricàlii, р}, i_1ä]egtrR cîuster; poor VI. or rich VII. class stars 431

_ 10....14; am ,w1 s aggers.

56.8 17 48 Cluster class VII; pretty rich and compact; stars 1o....11 m, end nedrly 434

=; diameter 5 ; the whole field is in a state cf wavy fluctuation, owing

to theSEw1nd, andsobudthateachstarlsd11ated1.ntoala1'gepuñ'bull.

3378 II. 865 411 57 56.8 118 51 41 The first of adoublle nebula (pos 1_11°.1, by mean of 1_me»1s) B; R; p L; 451

psbM; r; 15. ARAofthisneb, anda ak Sof1t,=z‘.0.

U I 57.6 49 8 р F; R; gb M; 30"; т. ТЬе rst ofa double neb, pos = 110.3 . . . . . . .. 449

3379 II.866 1158 1.8 118 51 1 Thezndofadoubleneb B; R; pL; psb M; r; 15".............. . 451

1.6 . . 4-9 I3 F;R;gbM;10";r;thezndofadoubleneb . . . . . . . . . . . . 449

3380 ...„... 115811.9 119 1517 F;lE;glbM;undera.curveof3Bstars . . . . . . . . . . . . . . . . . . 810

14.0 15 18 F; S;üRe;l at_the ând éor fonging the; continuation of an arc of 3 stars re- 554

spec y,1nor er ,9,s.n 10m.

338| III. 533 11 58 18.7 103 14 7,2 F; S; R; gb M; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 70o

3382, ........ 11 o 9.0 98 511 F;vglbM;pmEinparal1el;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 697

3333 111.534 п 358.5 1o3 437 vF;pL;R;vgbM;6o"..... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 700

3384 12 4 39.8 151 46 11 Cluster class VI.; vF; almost nebulous . . . . . . . . . . . . . . . . . . . . . . . 778

3385 '11, 739.7 13111, 33 pF;pL;lE;vglbM;5o"l.......... . .. .... 458

32.5 22 36 pF';pL;pmE;vgbM;1'l,45'br . . . . . . . . . . . . . . . . . . 455

34.1 13 o pB;L;pmE;vgbM;1’l,1’br...... . . . . . 456

36.6 1145 F;R;glbM;30"................ . . . . . . . . . . . . . . . . . . . . . . . .. 788

3386 . . . . . . .. 11 8 6.1 144 11 zo CI1l1)s1ï; clfassìïl. F3:hpfL;dirreg; 6('h;i1restolv1ed into st 13, 14, 15 m. 784

o a 11m, e an nearmi eo с.

3387 - ---- 111317.8 1113154 vF;pL;R;vgvlbM;90”;r . . . . . . . . . . . . . . . . . . . . 443

3388 . . . . . . .. 11 14 46.4 147 1o 30 Aän1¿icâ1o`1ä)ìe1;ärï041<t:;};M; stars 11....14 m, in curved branches. A 435

3389 A. 191 11 14 58.5 15o 55 38 Alarge lo9se cl of small st 11....14 m; irreg R; notvrich; lcomp M; 434

diam хо.

х5 16.3 57 56 Chief * хо m, ofa lìne rich cl whichñllsiield . . . . . . . . . . . . . 431

15 19.1 58 о Cluster VII. vL; vbB. Азии abëäz 81391? taken; but thelvhìrightest 778

рано е custer is a out 4'np. ` s e  not m comp ; stars

11..13 n1. This cluster was found by Mr. Maclear in this _/` made with

him, not being aware atthe time of its having been before seen in ‚Г 431.

3390 A. 67?? 11 16 7.4 161 43 20 @;dvl?;œL;dvfg_bt1\î_; 6t’dil9m; xïsolvoed i11t(9istst’1f5 m; ritch ìnAs1t;rs';: 567

aeca an mnojec; asa 45 np, 5 romcenre. os

perfectly insulated in a very large space almost entirely devoid of stars,

being the smaller and southern lacuna below the great “ coal sack."

8.0 41 32 cl, classVI. Rich;_F; L; R; vglbM; 8’to 1o'dix_1m; stars discrete, 583

11, 13... 16m; insulated; hasa rk 6 mjust outof1t,np.

339; . . . . . . .. 111611.0 1184813 pB;S;R;pgvmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 458

3391 A. 300 11 19 6.5 149 9 8 cltakenforA 300; asemi-ellipticgroup ofstars 11..11m, diameter 2’ .. 434

3393 ...„... I11931.8 13119 8 eF;L;R;vgbM; . . . . . . . . . . . . . . . . . . . . .. 686

3394 11 10 8.8 119 9 43 ee‘l_i‘t;hvSb_; atttîched toa ak 13 m. (No doubt of the nebulous character 564

o eojec. _

3395 ...„... 11 10 11.7 153 51 3 cl VIII. class; poor; scatt. The northem of1st8mtaken . . . . . . . . . . .. 581

3396 III.764 111o16.7 1111315 pB;pmE;spmbM;60”l..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588

19.7 14 o pB; E; sbM; posofelongation 130° . . . . . . . . . .. .. . 690

3397 ...„... 12 13 3.3 119 х 59 F; L; R; vglbM; 90” . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 456

23 5.4. 143 eF;pL;R;vglbM;40'...... . . . . . . . . . . . . . . . .. 458

3398 II.771 1113 31.4 96 3643 vF;L;lE;gvlbM;1’lby100"br . . . . . . . . . . . .. 697

3399 ........ 1116 33.6 1185813 pF;S;R;psmbMtoa>|<16m . ...„... .. . . . . . . . . .. 458

34.3 58 4 pB;S;R;psmbMtoa*16m................ . . . . . . . . . .. 456

3400 ...„... 1117 0.6 11819 53 F; R;or1E;glbM . . . . . . ............... . . . . . . . .. 574

3401 1118194 13141 18 vF; S;almostexactlysouthofa*1om,30”dist . . . . . . . . . . . . . .. 636

34.02 ...„... 1z.z841,6 19,4 34 7 vF; L;lE3vg1bM; 6о"1,4‚0”Ъг ..... . . . . . . . . . . . . . . . . . . . . . .. 571

3403 12 28 41.7 11936 3 F;pmE;15”l,15”br;fol1ows1stars . . . . . . . . . . . . . .. 458

DD



10? REDUCED oBsERva'r1oNs or

No. Synon. R A. 1830.0. NPD. 1880.0. Dmńpgion, Remuqu, ‘ш B„.eep_

h. 1n. s. d. Q ‚ ‚

3404. M. 68 11 30 30.1 115 48 5o $5 ШК; gb M; diam in RA = 11... 15 sec. All clearly resolved 689

into stars 11 m ; very loose and ragged at the borders.

3405 . . . . !13146.1 12959 3 eF;L;R,pslbM. Theñrstofz . . . . . . . . . . . . . . . . . . . .. 453

3406 —————— —- Н 31 s3~7 ‘во = 8 F; L; R; vgbM; 1‘(?). Thefollowingofz .... „в

3407 A. 272 12 31 19.3 151 1 14 cl class VII. Stan 11 . . . 13 m; about 6‘ long and 4.’ br; has 10 stars 778

11 m, and some 10 or _30 smaller. It occurs in the midst of the black

space followmga Crucis, whichisby no means void of stars.

3493   - — -   1133 7.2 1194.416 €FìVSiR;Spasta.rattheedge. Thetirstofz. . . . . .............. 4,56

3409  - -  — - -- П- 33 26-4 1194.836 pF;S;R;ps1bM;15”. Thefolluwingofz... . . 4.56

34.10 II.771 1233 37.5 96 616 vF;lE;glbM . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 697

h. 1393

3411 II. 773 11 33 38.4 96 131 vF; RorlE; glbM . . . . ...... ........ . . . . . . . . . . ..... 697

h. 1394.

3411 . . . . . . .. 11344.3.7 13048 53 pB;S;psbM; 12" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,58

34,13 . . . . . . ._ 12 35 3.5 11,9 4,7 4,1, vF; R; b M; r. Wind violent. [Right reduced. The degree of PD 4,60

„тему correct]

3414, lI.558 12 3549.8 99 9 о eF;attnclxedlikeawisptoa*16m;a:|:9mprecedes . . . . . . . 591

34,154 . . . . . . .. 1136 _l'_ 13010: F;R;pL;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,56

34,16 г . . . . . . .. 11 36 57.8 130 4.7 3 eF; S; R; vgb M. [Right reduced. See No. 3413.] . . . . . . . . . . .. 458

34,171 ... 113714.1 97 4,1. 51. vF;R;glbM; 30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 697

34,13 . . . . . . .. 1137 39.8 1304.0 3 eF;lE;vgbM...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 458

3419 . . . . . . .. 11 37 58.1 118 38 13 eeF; pL; R; 60”. (Nodoubt.)............................. . 574.

34,10 . . . . . . .. 11 38 2.9 100 4,2 4,2 eF; S; hnsoneortwo small steutangledinit . . . . . . . . . . . . . . . . . . . . ‚. 591

341, . . . . . . .. 12 38 6.8 13114.58 pF;S;R;gbM;15" . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 686

34,11, 1138145 13037 33 cF;S;R;vgbM;6o";11fasmallstar . . . . . . . . . . . . . . . . . . . . . . .. 4.58

3413 . . . . . . .. 1138149 99 738 pF;E;gvlbM;45”l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 698

341,4, A. 510? 11 39 33.7 130 11 38 рВ; L; R; gbM; 1/resolvable .. . . . . . . . . . . . . . . . . . . . . .. 456

34,15 111.129 114,01z,5 974,3 58 VB; R;V!VmbM}2§’;IÈ0l€ß€yB . . . . . . . . . . . . . ............. 697

 1437

3416 III. 514. 114.0 16.5 10028 43 pB;mE;vlbM; 3o'l,15'br . . . . 698

h. 1438

34.17 -   -  - —- 114,036.9 1301158 vF;vS;R;psbM;1o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,56

34,13 A. 511 11, 40 47,9 130 16 13 рВ; R; gb M; 30". (More nebulœ hereabouts.) .............. 4.56

341,9 . . . . 114151.3 13018 3 F;R;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,53

3430     -   1141 Í 13o1oi Theñrstof3.... ...................................... 453

34,31 114,3, È 130 10-_l__ Thesecondof3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 453

3431 I. 133 11 41 7.0 99 31 44 A star 9 m, with a strong burr about of very small extent; diam 10". It 5 1

5 is the best specimen of the class of “stellar nebulœ" that I remember to 9

have seen. Astarsf, 10 m, dist 11’; hasno burr.

,3433 11 4.1 58.3 130 8 53 F; Ь; E; gbM; hastwomorenebulsepreceding,alittletosouth 4,58

34,34 . . . . . . .. 11 4317.3 131 44 38 В; R; ñrstvg, thenvsb M; 50' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 686

3435 A. 391 12 4.3 36.7 14.9 25 18 r Crucis. Place ofthe largest, central, red star .. .... .... . . . . . . .. 4,34,

37.1 15 30 The same red star taken. Several others laid down, of different shades of 435

green.

25 36 ТЬе central star (extremely red) of a most vivid and beautiful cluster of from 431,

50 to 100 stars. Among the larger there are one or two evidently

greenish; south of the red staris one 13 m, also red; and near itis

one 11 m, bluish. (For a more particular description of this beautiful

cluster of variously coloured stars, see the monograph figure, Pl. I. iig. 1,

and the accompanying description.) The R A given by this observation

is 43 11.6, an error induced by the slider of the eyepiece not having been

pushed home to its final bearing.

.... Viewed, and roughly figured for future reference . . . . . . . . . . .. .. 4,33

3436 ..... . 114431.1 118 48 27 В; S; lE;psmbM; 25". Windviolent . . . . . . . . . . . . ...„... 460

33.6 4.8 3 pB;pL;lE;gmbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.

Viewedinitsplacebyworkinglist;pF;S;R;not1stclass . . . . 573

3437 II. 559 11 4513.1 98 16 50i ‘Р; S; R; vlbM; theprecedingofadoublenebula 697



NEBULE AND CLUSTERS or suns. 103

No. Synon. RA. 1880.0. N PD. 1880.0. Description, Remarks, две. Sweep.

h. m. s.d. о ‚ ,

8 .. .. .. 1 981619 vF‘S'RvlbM;15”;hasaaksfçthefollowingofz. [N.B.- 67343 Iz 45 I4- II. 559 is'nol noticed as double in Sir W. Herschel’: de0cr1'plion.] 9

3439 . . . . . . .. 1z45 35.7 13749 6 vF;S;R;glbM . . . . . . . . . . . . . . . . . . . . . . .. 553

3449 _ _ ‚ _ ‚... 17,47 2_3 1183513 F;R;gv1bM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

3441 . . . . . . .. 12 47 2.6.2. 13o 52. 33 eF; R;gbM;4o”. Theprecedingofz . . . ‚ .................... 458

3441. . . . . . . .. 12 4.7 26.3 13o 54 3 eF; R; gbM; 30“; 9‹›“‹1аы from the foregoing pos= 17o°.9 453

3443 , _ _ _ _ _ ‚_ 1z 47 31.6 154 136 Cluster; R; pS; resolved; irreg; gbM; 3'; stars 13...18m . . . . .. 58|

33.0 1, 1 Class VI.; prich, irreg iig; gb M; 3'; starsvS; comparatively insu- 568

lated; haszbright stars 8.9 and 9.10 m. `

36.2. 2 1.5 Cluœr, VII. class; 5’ diam; stars 1o... 15 m. The 1‘01! ofz B st taken 431

34.44 A. 164. и. 4.7 56.7 159 56 5@ Q§;b_B; L; R; gb M; stars 14. 1n, and one7 mnp the centre; a ñne 567

o Jee.

4815.1 5715 @;pB;L;prich;atñrstg, then vspmbM;diamofthebrigbt 584

part 3', of the loose stars 10’; stars 12.. . . . 16 ш, and one large one 7 m,

3’ ог 4' north of the centre. [N.B.-There seems lo have been some

indecision in the Ли! obs whether to take the large star or the central

portion ofthe nebula. Ipresume Мг RA lo be [hat ф’ the star; if it

he not that in one or other obs, the moveable wire has been takenfor the

Давай]

3445 II.549 11.4.7 58.8 97 35 5‹› B;L;mEinmerid;gpmbM; 3’l.... . . . . . . . . . . . . . . . . . . 697

h. 1484

344.6 . . . . . 12.48 26.8 11.849 56 pF;vS°;RsSbMt0ß* 17m;p0s from »lr 1°m(<1ißw=f5°”) 456

=z5o .3.

3447 124,819.0 116 1.1.17 F;R;gbM;z5' . . . . . . . . ............ . . . . . . . . . . .. 689

3448 __ _,___ 1; 4_8 1351931 F;mE;vgbM;9o"l,z5"br ‚ . ‚ ‚ . . . ... . ‚ . . ‚ . . . . . . .  . . . . . . ‚ . . .343 „ц B;L;mE;g1bM;z§’or3'l,1'br;pos=157°i.............. 455

1; _. F; m E inpos 147°; vlb M; z'l. Taken beyond the meridian, and out 776

of reachinRA.

3449 ¿_ 3“ п 4_9 4,93 ,4g 4_0 53 Avery poor cluster of about 7o stars 11....15 m, very loosely scattered 434

over a space about 15‘ long and 8‘ Ъг.

534, 4_0 33 Cluster VII. prich; L; irrR; 1o'diam; 8o or loo st, 1o, 11, п. m, 79o

with a stipphng of much smaller ones.

34.50 . . . . . . .. д; 53 6_6 по 3 33 vF; R.; 30"; attachedtoastar; the precedingofz . . . . 564

3451 _‚ __ ,_ п 51 155 по о lg vF; VS; R; slbM. Thefollowingofz . . . . . . . . .. 564

34-51 -   - - - - 115:18.; 13131 и eF;precedes3or4st,11..1zm... . . . . . .......................... 456

3453 lI.19o 11.54 9.5 97 943 vF;R;glbM;3o” . . . . . . . . . . . . . . . 597

34-54- - -   - -  1z 54 34.1 159 50 3 v F; R.; precedes z st 8.9 and 9 m (with which it makes nearlyan equila 458

teral triangle by diagram).

34.55 . . . . . . .. ц 54 59.8 136 18 zo eeF; S; R; the preceding of z; a ak 7 m, just at the northern edge of 776

theñeld.

3456 , _ _ ‚ . . .. д; 54, 59.3 H9 36 49 pB; R; S; bM; 15”; hasn al: ösecondsfollowing . . . . . . . . . .. 450

61.3 36 43 pF; R . . . . . . . . . . . . . ...................... ... .. 564

3457 _ . ‚ . . д; 55 154 135 19 4_9 F; S; R; 15". Thefollowingofz............... .... .... 776

3458 II.561 11.55115 9933 53 pF;L;R.;gpmbM;6o" . . . . . . . . . . . . . . ............ 698

A. B ' v L; vm E; vglb M. Length much more thana diameter of the 5663459 4“ и SS 304 X38 и 24 held, or than 15’. Its light extends to a ak 14 m beyond the parallel of

B 4199. Position of elongation = 38°.7.

34.60 . . . . . . .. и. 55 5o.o ‚з, 4_1 3 B; R; gpmbM; 6o". Theprecedingofz........................ 686

51.1 4_3 35 pB;S;R;bM;20"........................................ 4.55

3461 . . . . . lz 55 54.9 1343334 pL;F;R;vglbM;5o" .................. . . . . . . . . . . 446

346:. . . . . . . .. rz 55 58.1 133 35 25 е F; S; R. The following of z; barely perceptible, but a sure obser 455

vation.

59.1 33 4_3 BF; R; pslbM; 80" ..........~.......«..................... 686

34.63 . . . . . . .. I2 55 33-5 11.6 38 40 v F; p S; among stars; wind furious . . . . . . . . . . . . . . . . . . . .. 460

39 .. Viewed; adiagram made representingitasround, with three small stars, one 573

distant about 1 semidiameter from border; pos about 293°; another dist _

1 diameter; pos = 75°; the 3rd dist Ц diam; pos = 3oo°.

_ _ _ _ ____ 1148.1 118 so 35"»».¢~»|¢»~»»¢»¢¢¢¢¢«¢o»~»»¢¢«»».»«««...«..~»3465 1.130 1:56 58.1 97 6 8 vB;pL;pmE;psmbM;9o”l . . . . . . . . . . . . . . . . . . . . . . .. 697



104 REDUCED OBSERVATIONS OF ’

No. Bynou. R A. 1830.0. N P D. 1880.0. Description, Remarks, дне. Sweep.

h. m. s.d. 0 , ,

3466 .. . . . ‚ -‚ 12 57 55.9 11718 4.1 vF;vL;oval;vglbM;3’1;2'br . . . . . . . . . . .. 449

55-9 19 14 eF;vL; oval; vlbM; .... .. 450

3467 12 58 0.7 1124.6 5 F;pL;R;glbM;6o"...... . . . . . . . . ...... . . . . . . . . . . . . .. 690

34.68 12 58 56.0 138 3544 B;R;gmbM;8o” . . . . . . . . . . . . . . . .. 566

34.69    -  - -- 12 59 51.9 1174.418 eF;R;30".......................... . . . . 564

347° ......“ 13 0 12.6 132 11 36 vF; S; E; pouiblyasmall group ofstars,butIthinkitisnebulous.... 4.55

3471 - ~ - -  - -- 13 о 39.3 111 38 30 pF; R; |lbM; 35". Amongstan . . . . . . . . . . . . . . . . . . . . . . . .. 690

3472 L42 13 049.1 96 54. 49 pB;R;vgpmbM;6o" .... . 697

h. 1540

3473 ....... 13 3 8.0 132 12 6 PBìPsSR§gbM;15”;inacurveof3or4.stars . . . 4.55

8.2 11 8 pF; S; R. Themiddleobjectinanarcofstars ............ . . ... 453

11.1 1110 B;S;R;pgbM;12". Inthemiddleof`anarcof4.|t . . . . . . .. 456

3474 . 13 4.28.7 132 323 pB;R;bM;4o".................. . . . . .. . 458

31-8 325 pB;pL;R;gbM;5o" . . . . . . . . . . . . . . . . . . . . . . . . . 4.56

32.5 315 pB;pL;R;gbM;5o";ha.sa*7m;3°nf;dist=7{’ . . . . . . .. 788

3475 . . . . . . .. 13 6 4.0 152 30 51 Agreatcluster,orasurpri.singly rich portion of the milky way. It con- 596

tains 34.stars 11 m, and perhaps 15o or 200 more of less magnitudes in

theñeld.

3476 . . . . . . .. 13 6 4.1 149 9 35 ClusterVIII.; oblong; 10'by7’,ofloosescst11m................. 79°

3477 . . . . . . .. 13 618.5 113 455 F;L;R;vgvlbM;astar9m;.1'north;preeedes1o'............ 690

34.78 «~ 13 647.6 117 31 18 pF;R;ha.sanothernebnf;ARA=2o‘i;APD=5’i.... 564

3479 13 7 3i 117 26 i Thefollowingof2.......... . . . . ................................ . 564.

3480 I-133 13 3 4.7~7 115 57 30 B; pS; R; psbM; 12”. Astar9mfollows1o‘.5 .... . . . . . . 4.53

50-7 56 59 VB; R; bM; has*10m11‘f0l1owing; 30"south...... . ...... . 639

34.81 -  -  - - - I3 3 53-2 124 25 43 eF;vS; R; nearoneortwostars .... . . . . . . 4.46

34.82  - -    - 13 8 53i 124. 31 58 eF; vS; E. (?ifreallyanebula) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 446

3433 . . . . . . .. 13 9 0-7 137 o 50 pB; S; R; pslbM; 25" . . . . . . . . . . . . . . . . . . 776

3484. 11.566 131031.@ 116 3047 pB;S;pmE;psbM;ha.saak7.8mfo1lowing.................. 453

3435 . . . . . . .. 1310 4.7.7 132 48 7 vF; S; R.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.55

47.8 48 55 vF; R; 20”. The1stof`agroupof4........... . 788

3436  - ~ - - - -- 1311 11.3 132 49 55 eF; R; 15”. The2ndof`agroupof4 . . . . . . .. . 733

3487  — -   -  1311 19.0 137, 49 12 B;pL;R;6o"...... . . . . . . .... . . . . ............. . . . . . . . . . . . .... 455

21.3 49 5 pF; R; 30”. The 3rd of4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 788

3433 13 11 21.5 132 5o 7 F; IE. Thelastofgroup; attachedtothe precedingone . . . . . . . . . . . . .. 4.55

27.3 5035 vF;R;2o". Thelastof4. 733

3439 lI‘lIl.S17167 13 11 31.9 1о1 51 21 vF; S; R. The 1st ofagroup of3 nebulœ . . . . . . . . . . . . . . . . . . . 698

3490 13 11 33.9 101 46 18 pB; S; pmE. The 2nd ofagroup 01’; . . . . . . . . . . . . . . . . . . . .. 698

34.91 lÍ]lII.5l7§8 1311 38.9 101 4.8 18 F; S; R. The 3rdof`agroupof3 ........... .. .. . 693

3493 . . . . . . .. 1312 22.9 125 444.0 vB; R; svmbM; 50" . . . . . . .......... . .. ... . . . . . . . 573

3493 II.567 13 12 24.6 11632 7 vB;pmE;gmbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 639

25.3 32 7 B;R;pL;psmbMtoastar..... ... .. . 453

3494, .... .. 131331: 121 27 7 eeF. Theprecedingofz .............. ......... ............... 70!

3495 .. 13 14 32.3 12127 7 F;lE;psbM. Thefollowingofz . . . . . . . . . . . . . . . . . . . . . . . . . .. 7О1

3496 . . . . . . .. 13 14 39.5 152 31 23 Clclass VI.; oval; 4.’l; 3’br; stars 12....16 m; an extremely rich clus- 596

tering patch in the milky way, which is here superb.

3497 III. 115 13 15 0.8 101 24 3 pB; S; R; orlE; definition bad; doubted at ñrstif it really wasane 693

hula, but remained satisfied.

3493 1315 3-3 1264.7 32 B;R;psv1nbM;30";rgprobablyadimlyseenœ .............. 460

4.8 4810 pB;R;psbM;2o"........ . . . . . . . . . . . . . . . . . . . . .. 573

3499 ........ 13 15 21.6 119 25 37 eF;S;lE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.9

22.5 25 2o vF; S; .. . . ......... . . . . ........ 450

35oo . . . . 13 15 25.0 119 27 30 vF; vS . . . . . . . . .. . . 450



NEBULÍE AND CLUSTERS OF STARS. l0O

No. Synon. R A. lS30.0.

h. m. в. d.
O I H

N P D. l830.0. Description, Remarks, kc. Sweep.

3501

3501

35°3

3504

3505

3506

3507

3502

3599

3510

3511

A. 4.81

A. 311?

A. 44.0

.. 1316

‘з

.. 13

.. 13

.. 13

.. 13

.. 13

.. 13

.. 13

13 15

13 16

16

16

18

18

18

18

18

19

18.7

19.5

sav

33.1

16.5

10.1

30.1

36.o

389

4-4-9

47-4

9-3

11.1

11.6

13:

14.1

18.5

31.1

38.0

131 8

8

7

7

118 56

148 6

7

136 35

35

111 59

60

151 31

118 4o

41

118 45

118 44.

138 1

1

111 17

3

8

30

17

4.8

S9

39

IO

38

Ч

6

3

18

39

I+

18

25

19

2

[A nebula consisting of two lateral portions, and] no doubt of a small

streak of nebula along the middle of the slit or interval between them,

having a star at its extremity. See fig. 1, Pl. 1V. Position of the slit,

114.7; of the star, with another ak near the nebula and south of it,

331.3 ; other stars also laid down (see description of the figure). A most

superb calm night; objects admirably defined. Shown to a bystander

(J. R.) who saw it as figured and described.

[Two nebulae, or two portions of one separated by a division or сии] Т11е

cnt is broad and sharp. The two nebulae are very nearly alike. Perhaps

the slit is larger towards the n p end, where there is a star between them.

There is certainly a very feeble trace of nebula, an island as it were,

running from this star between the sides of the slit. N.B. No “ moon

light effect" seen between the edges. Night very fine. Pos of the slit,

11o°.3. The place taken is that of the star within the slit.

A figure taken (which represents the intemal faint nebula), but no

description.

A most wonderful object; a nebula vB; vL; IE; vgmbM, of an

elliptic figure, cut away in the middle by a perfectly definite straight cut

40’ broad; pos = 11o°.3; dimensions of the nebula, 5‘ by 4. The

internal edges have a gleaming light like the moonlight touching the

outline in a transparency.

pB; S; E . . . . . . . . ..

General middle of cluster VIII. class. p B; L; irr; sc; 3o or 40 stars

11.11 m, and many smaller; pretty well insulated, though on a ground

rich in v small stars.

Cluster VII. class; rathera fine cluster; rich, but loose and straggling.

Fills field. Stars 11 and 11 m.

œ; ш Centauri; «в; vv L; v v g m b M; all clearly resolved into

stars of two magnitudes, viz., 13 and 15; the larger lying in lines and

ridges over the smaller. Near the centre are two distinct darkìsh spaces

formed by a deficiency of the larger stars 13 xn within, and an excess

without. This most glorious object fills the whole field wilh ils must

condensed part, and its stragglers extend ì of a field beyond it either way.

It is very conspicuous to the naked eye as a dim cometic looking star,

4 m or 5 m.

Q; ш Centauri; diameter full 1o’. It much more than fills the field.

\Nhen the centre is on the edge of the field, the outer stars extend fully

half a radius beyond the middle of it. The stars are singularly equal,

and distributed with the most exact equality, the condensation being that

of a sphere equally filled.-Looking attentively, I retract what is said

about the equal scattering and equal sizes of the stars. There are two

sizes 11 m and 13 m, without greater or less, and the larger stars form

rings like lacework on it. One of these rings, 15’ in diam, is so marked

as to give the appearance of a comparative darkness like a hole in the

centre. There must be thousands of stars. To the naked eye it appears

as a ak 5 m or 5.4, rather hazy. There is a ak 9 m on the sp border of

it, about 4.' or 5‘ south of centre, and several 8 m are scattered far away.

My attendant (J. S.) called up, who saw the hole and darkness, and

described it as I have done above. On further attention the hole is

double, or an oval space crossed by a bridge of' stars. Position of

axis = 150°. Altogether this object is truly astonishing. (See Pl. V.

ñs-7)

pF;R;glbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

eF;S;R;gbM;11” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

A portion of the milky way broken up into clustering masses of astonishing

richness. There must here be at least 200 ог 300 stars in the field, none

greater than 10 m.

pF; S;R;bM;hasa*1'f'ol;posbydiag=67°... . . . . . . . . . . . ..

F;S;R;pslbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

The preceding of a double nebulae; the individuals are =; R; v F; S;

p s 1 b M

p F; S; the following of two equal neb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

pF; irrR;ortriangu1ar;gbM; r; 4o" . . . . . . . . . . . . . . . . . . . . . . . . ..

рВ;1Е;51ЬМ;Ьаза*8т5‘61з1:;розвр . . . . . . . . . . . . . . . . . . ..

pF; L; pmE; vgbM; r; 4'l; 1'br; with leñ eye feebly stippled

458

455

457

454

45’

581

79°

176

695

571

446

596

45 Y

449

449

449

693

566

70|

EE
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No.

3512

3513

3514

3515

3516

3517

3518

3519

3510

351!

3511

3513

353-4»

3515

3526

3511

3518

3319

353°

3531

353’

Synon.

A. 151?

Ill. 507

A. 618

II. 638

A. 613

A. 173

R A. 1830.0.

h. 1n. s.d.

‘з

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

‘з

13

20

Il

ZI

2!

ZZ

13

13

15

16

16

17

717

17

28

30

30

32

32

32

34

35

6.0

6.8

11.1

11.8

31.1

48.0

50.6

15.6

17~9

30-4

18.3

17.8

1.3

16.1

27-9

18.5

3o.1

33.1

33-7

35~3

364

17.6

31-3

18.1

37.1

1.3

37-5

38.o

53.1

67.4.

47-5

54.1

15.7

N P D- 1350-0- Description, Remarks, kc. Sweep.

_°_,'„’,'_

150 3 2! Place of a double star in centre of a rich, much comp butv Fcluster; 79o

gb M; 4’ diam; st 15 m; a remarkable object. [N.B. By acoincidence of errors the R A of this obs has been mistaken 1"‘, and the

PD 1°. Both are corrected. The P D 149° could not have been

observed inf596.

I 59 A small but very rich milky way cluster; 3¿'l, 3’ br; at 13....16 m. 596

Place that of a double star.

1171638 vF;pL;R;5o";hasa*7mnf;dist=1o'... . . . . . . . . . . . . . . . .. 564

1511 vF;pL;lE;avL*follows11’j_dist . . . . . . . . . . . . . . . . . . . . . . . . .. 453

155 5 51 A very strange object. See 63. 1, Р1. VI. A nebula of oval 63, but 568

having a central and brighter axis somewhat curved, and terminating in

two masses brighter than the rest ; diam about 90" or 100”. It involves

3 stars, one of which with 31c is double. The principal ц: is xo m, the

otherse S; amultitude of other starsin field.

1135446 F;pL; R;glbM;45”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 446

54 1 F;pL;lE;vglbM;5o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571

11111 7 pB;S; R; ńrstg,thenpsbM;4.5” . . . . . . . . . . . . . . . . . ~ - - — —   — — .— 701

97 53 56 vF;S;R;gbM;15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 697

137 15 11 F; p L; R; v gb M; 50"; onaground faintly stippled with minute stars 464

111 36 22 е Fand S; has 1 st less than 1 diam of neb, distant one (by diagram) s and 7c1

onep.

135 zi vF;S; R;haaa.*nea.rloweredge . . . . . . . . . . . . . . . . . . . . . . .. 455

122 34.57 vF; S; R; precedesa:|¢1om,dist1}diambydiag . . . . . . . . . . . . . . .. 701

138 57 44 eeF; 1E; 30". Requires a newly polished mirror, and anight suchas 566

thisistobeseen.

119 o 18 185 Bode Centauri. E; pos of axis = 55°.1, which is also that of one of 451

the 1 stars involved in it = 1o m. (See 63. 5, Pl. IV.)

016 vB;vL;sbMtoacentre=ast.ar9m,diam8",ofaresolvablechar 4.49

acter like a Q, surrounded by an immensely L, extremely dilute almost

equable light 7’ or 8’ diam, somewhat oval, and passing with excessive

suddenness into the central light.

o1o F;vL;E;vsvmbMtoasharpnucleua(illmmowingtoclouds).. 45o

03 vL;vB;mE,vsvmbMtoanucleus;diaminRA=17.5 564

sec =3”, 49" in arc; a small ak involved; pos with nucl 8o°ibya

rough diagram made at the time.

13159 3 vF;pL;lE;glbM;9o”l.... . . ... .. 458

5910 F;pL;R;glbM;4o"................ ... . . . . ....... ........ 457

58 3o F;pL;oval;vgbM;6o”l;5o”br .. ....... 455

5814 F;pL;R;vglbM;4o" . . . . . . . . . . . . . . . . . . . . . . . 456

134 58 15 eF; S; attachedtoa ‚к 13m. (Certain) ........ . ... ... .. 464

61 17 vF;S;R;vglbM;hasa:|:atitsedge.............. .... .. .. 454

1104611 vB;mE;psmbM;15’l;1'br.......... ...„... ..... .. 701

100 37 43 pB;L;pmE;glbM;1'l;xibr.............................. 693

119 3 18 vF; R; vlbM; So” 564

13719 3 B;R.;vglbM;4.5";ha.s3st14.mnear.... . . . . . . ............ 463

18 1 B;pL;lE;glbM;r;3vsma.llstnear ........ 464

152 2 50 Cl claas VII.; poor; L; loose irreg 63; fills field; st 12 т........‚... 578

2 16 A tine rich milky way group, or rather outlying cl of a much liner cl fol- 596

lowingit.

151 3 о С1 class VII. Small, compact irr R.; 1 * 8 m, and 15 or 20 smaller in a 578

knot. No. 1,f578, isan outlier of it.

2. 16 Abrilliant, compact, milky way cl. Rich; irregñg; gb M; 10‘; stars 10, 596

11, 11m.

148 zo 17 Clclass VIII. L; vrich; loosely sc; st 7.8....16 m; it is an outlier of 79o

the milky way, but very rich and much insulated.

1~.@ .'_:' .L .f«_„kJ~_=n<~§_Ä
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.\'o. Bynon. Il A. 1830.0. N PD. 1830.0. Description, Remarks, 6:1‘. Sweep.

h. m. п. d. ‹‚ ‚ ‚

3533 A. 388 13 35 4.4.3 14.o 31 1 @;B; R;vgbM;resoIved; diam1’; st 16m;aBst7minfield .. 693

4.5.4 .. @;vB:gmbM;1}’or3’diam;resoIvedintost15m;hasone:I: 566

11 m, s f; the centre near the edge. It is in the field with B. 4.618 a

star 6 m.

3534. . .. 13 36 39.6 153 5o 16 AF, oblong, elliptic cl ofst 14.m; glbM; 4.'l; 21‘ br . . . . . . . . . .. 568

4.1.6 50 6 А S, irreg R., very compact knot of M way; g v I b M; stars 14. m; a Ik 581

8 m precedes.

3535 13 37 4.3.9 11931 8 vF;R.;vIbM;followsaBdoublest.ar . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.51

3536 . .. 13 37 59.0 11o 4. 8 pF;R;gbM;1o’;haszor3starsclosetoit . . . . . . . . . . . . . . . . . . . . .. 564,

1537 —. . . .. 13 38 4.9.8 149 35 39 С1 VII. class; much more than fills ñeld; a very L and rich milky way cl, 790

quite insulated on the prec, n, and foll sides, and nearly so to the S;

forming a kind of peninsular projection, but much richer than the main

body of the milky way.

3538 .. 13 38 57.5 1193518 F; R.; gbM; 30“ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564.

3539 13 39 4.0.5 119 38 18 F;R;gb`M; 30” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

354.0 II. 306 13 4.0 17.8 96 11 16 F; R; p sb M; 1o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 697

h. 1671

354.1 . . . . . . 13 40 18.3 14o 11 33 Рьмчвтмът N1:11u1.a. A very singular object. At first I thought it an ill 693

seen double star; 12 . 13 = 12 . 13 m; dist 1'; but not being able to

get it into focus I applied 31o ; which showed it as a hazy, rather elon

gated, planetary nebulous disc, as if a double ak all but obliterated. It

is ‘positively nota star. The field is full of stars, two of which (Nos. 6

an 7 in the figure), are equal to this object in light, but 320 shows

them both quite sharp. It is a diilîcult object to find, and unless

in a good night for definition (this 13 superb) it could not be reco

vered. The place is well taken. The stars in the neighbourhood [laid

down in a diagram made at the time] are- 1 the neb ; 1 = 3 = 4 nearly

equal, and 14, m; 5 = 15 ш; 6 = 7 12 111. It is the smallest and most

difficult planetary nebula I have ever seen. Fig. 15, Р1. Vl, exhibits its

appearance with power 320. [N.B.-By this_/1`yure il would seem rather

lo belong to the class of double nebula: or double stellar nebulœ of the

utmost remoteness, than to that ofplanetary nehulœ, properly so calIerI.]

3542 Ã- 132 13 4.1 3.1 151 o 4.0 С1 VII. class; 14. stars 11 m, and 3o or 4,0 smaller in a round space 8’ dia- 578

meter. The general middle taken.

3543 UI- 913 13 4.3 14.5 117 38 13 B; IE; sbM; 1o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564.

15.1 3718 pB;R;lbM;1o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,51

3544 ~ 13 4.3 47.6 137 39 36 vF;vS;R; 6'; hasa*8m;3’finparallel . . . . . . . . . . . . . . . . . . . . .. 4,64

354.5 -- - - -- 13 4.5 50.2 159 33 5 С1 VIII. class; v L, loose; struggling; stars L and S; fills ñeld. The star 584.

taken is a double one.

86.3 35 4.5 С1 VIII. class; irreg 55; 8‘ diam; consists of about a dozen stars 11 m, 598

and a great many 11, 13, 14 m.

354.6 . .. 13 4.6 15.4, 11919 53 pF;R;gIbM;1o”; exactlyinMbetween1st1om . . . . . . . . . . . . . . .. 564,

354.7 .... 13 4.7 15.3 133 553 pB;vS; R;gbM;15" . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .. 686

16.3 535 pF;S;R;pgmbM;inagroupofsmalIst . . . . . . . . . . . . . . . . . . . . .. 728

354-3  - ~ -  13 47 29-9 129 8 53 Place hurried and imperfect. Shown to Mr. Maclear and friend. A D ik 4.61

h 4.636 involved in neb.

31.6 8 1o Double star involved in neb. See ñg. 10, Р1. VI. For meas of the D star, 573

see Catal of those objects. Adjacent stars laid down, b and c = 13 ш ;

pos of 1 = 18°.3; a = 9 m; the nebulosity is very evident. No. 3 has

no such nebula; neb at least 2’ or 2)’ diam.

33.7 8 49 A close double star in a v L, B, luminous atmosphere, 1’ diam. The rk a, 4.6o

which is quite as bright, has no such atmosphere. The atm is v l b M.

The star was not noticed as double till too late for a good meas añer I

hud showed the object to my attendant J. S., verìlìed with 14.0 and 310.

A furious hot north wind, but the definition of stars excellent. It is no

illusion, other stars are sharp and brilliant, and have not the least nebulous

appearance.

34„1 9 13 Neb seen as above. Careful obs taken of the stars in and adjoining it, which 574.

see in the Cat of D stars.

.. . . .. v F; 2’ diam; a * 9 m following, is about 4.‘ dist, is unalïected with neb. 718

1\/Ieasures taken. See Cat of D st.

.. Viewed past meridian, seen as above, and a diagram made and measures 461.

taken of the double star, which see.
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l

5o stars more or less 9....12 m; chief ak 7 m, yellow, somewhat

insulated, taken for place of cluster.

N0. Synon. R A. lB30.0. N P D. 1530.0. Description, Ramßrkg, 6;¢. Sweep.

h. ш. s. d. O I ‚

3549 -  - 13 48 39.0 148 4.6 52 С1 VII.; F; rich; highly comp: consists ofp L and e S st; fig oblong; 79o

1o l; 7’ br; place that of chief * 9 m. 4

69.5 44 2.7 Cl_VIl_I. class; 8‘ 1; 5‘ br; stars 12 and 13 m. [N.B.-lt is evident that 582

ш this obs, probably from defective weather, the e S stars of this cl were

not seen.]

355o . . . . ,... 13 50 50_5 113 118 vF;R;glbM; 25" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

3551 . . . . . 13 51 10_9 12.3 7 34, VF;S;R;gbl\Í; 15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 79;

3552 . . . . . . .. ,3 51265 1221432 pB;pL;R;vgbM;9o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 701

3553 . . . . . . .. 13 53 1_7 130351,@ eF;EbetweenzvSstalittlesf. . . . . . . . . . . . . . . . . . . . . . . 4,57

3554. 13 53 37_6 123 926 рВ;р1_‚; R;gpmbM;5o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 79;

39_6 843 pB;pL; R;gbM;5o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44.6

40.8 84.7 рВ; R; gmbM; 25“ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 572

3555 A- 4-31 13 56 5.9 137 31 13 Aregion ofL. Bst 8, 9....&c. m; avery coarse cluster. Place that of a 463

brilliant group, one nf which is s double star class Ill.

39,6 30 9 A region of L stars very loosely distributed, but which yet decidedly form a 695

cluster. Place that of a pretty close double star (4.”) in the middle of a

group of 8. The cluster is 30‘ diameter, and is divided into distinct

groups. [N.B.-The two double stars taken in this and the foregoing

observation are not the same.]

4.1.7 29 11 Place of a double star [the same as that off 695] in a semi-elliptic group 464.

forming part of it, but insulated in a large scattered cluster or tract of

bright stars.

3556  -      13 57 17,5 1191148 pF;S;R;pslbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

3557  -   - - -- 13 59 55.2 131 304-3 pF;VL;R;vgbM;4' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 686

3558  -   -   14. 1 -_4_- 122501- F;R; nearandtothenorthofaakßm . . . . . . . . . . . . . . . . . . . . . . . . . . .. 792

3559 --- ---- 14 1 15.3 135 16 43 F;S;R;psbM;1o” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 4.63

18.0 1714 eF;R;glbM;zo” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,64

3560 14. 2 31.9 119 51 13 p B; L; R; gbM;r. Stars barely seeninthe nebula, besides several 564.

others about it.

3561 . 14. 24.0.9 1161818 vF;S;R;bM;npastar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.53

3562. . 14. 459.3 1371836 F;S;R;nearzst1zm;asmallD:kfol1;5' . . . . . . . . . . . . . . . . . . .. 464

59.5 19 20 pB;S;R;psbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 463

3563 - — ‚ — . . ‚- 14 7 4.9.5 131. 35 5 A star 12 ш, perfectly sharp in the centre of a very dilute, very gradually 788

fading atmosphere, p m E ; 90" 1, 40” br. A very remarkable specimen

of its class.

3564. ........ 14 10 4.0.2 118 27 58 eF; L; z’ diam; has some small stars involved . . . . . . . . . . . . . . . . . . . . .. 451

3565 IlI.914 14. 14 3.7 117 53 38 pF; E; gvlbM; 15".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564.

3566        ~ 14 14 9.8 14.4 1 35 A poor, coarse, oblong cluster, which is the most condensed part of a rich 4.68

region of stars 10 m. Place of a double :lc in the following part.

3567  - - - -  -~ 14. 14. 5o.6 167 37 48 v F;'E; g b M; with a feeble appearance of stars, but I have hardlya 587

doubt of its being a nebula.

3568 A- 313 14. 15 26.1 143 51 44 А small close group of large and small stars, forming a cluster . . . . . . . . . . 713

3569 ;lI.1z8o 1415 56_1 1022411 F;pL; R;gvlbM; 90" ........... . . . . . . . . . . . . . . . . . . . . . . . .. 7oz

. 179

3570 A- 302 14. 17 9.0 149 57 1; Cl VII. class; irr fig; not m comp M; L; ro' diam. 'I'here are perhaps 582

100 stars, 11 and 11.12 ш; with a good prinkling of 12 and 13.

11.5 57 25 Cl VI. v rich; irreg R; p ш сошр M, but sc at borders; 15'; there are 578

3 st 1o m, 5 or 6 11 m; the restbelow 11 rn.

11.6 56 39 L.prich,irregclofscst8....14m; fìllsfìeld . . . . . . . . . . . . . . . . . .. 715

3571 . ‚ . . . . .. 14 19 4.9.8 118 59 23 e F; R; 7.0" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

3572 A.4.69 14. 21 4_5.; 13316 1; pF; L; R; vglbM; hasmanystarsintermixed . . . . . . . . . . . . . . . . .. 455

45.8 2627 pB;L;vgbM;z';r,orwithstars . . . . . . . . . . . . . . . . . . . . . . . . . . .. 454.

3573 A. 341 14. 22 59.4 14.5 4.8 34. Place of a red star, the chief and centre of a fine bright, but not rich cl, of 694.

about 3o stars 9 . . . . 13 m. This red or high yellow star is 8 m.

6o.9 4.9 3 Large, p brilliant, coarse, sc cl Vll. class, which more than fills field ; 577

— — ‚_____‚— A. _ .._.„__"â_..__ „ц
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No. Synon. BA. 1990.0. NPD. 1880.0. DBSCHPÜOD, КАМНИ, 556. Sweep.

h. m. s.d. о ‚ „

3574, .. 14 14. 3о.4. 135 11, 33 vF; S; lE; betweenzstsrs 13 and 14. m, forming northern side of a 4.63

trapezium of 4. stars; one of the others is 8 m.

33.3 11 zo vF;E;betweenzsta.rs(bydia.gram),andhasalargestarsp . . . . . . . 695

3575 . . . . . . .. 14.1.8 31.0 13417 51 notvF;S;vgbM;1.5";amongstars . . . . . . . . . . . . . . 4,54,

3576 II. 196 I4. 30 19.9 115 4,7 4 vB- L' R', psbM 1st class- 10"‘ г‘ several stars near. [N.B.-In

5 thi1RA,the wireisnot set down.’ ‘1‘11; 1stpresumed.] 453

3577 A. 333 14. 31 4..5 14,6 4,9 6 Cluster XIII. p rich; st 11....13 m, irreg sc 10’ diam; rather more 4.69

comp .

3578 III. 508 14. 33 1.6 98 16 31 F; p L; pm E; gbM; withanappearance of resolvability, arisingasl 697

VI. 8.’ imagine from s few small stars accidentally on it, as I hardly think it can

be reckoned a cluster in the sense of class VI. Reexsmined working

list. Itis III. 508. VI. 8 does not existinthe space assignedtcitin

catalogue.

5.6 15 3 F;pL;gbM;irregoval;r;z§'byz’. IfthisbenotVI.8,thereis 693

no other near the place. [N.B.-It does not agree with the description of

that cluster in my Father’s catalogue, which stata it to be 8’ or ’ in

diam; rich; v comp. The 1|: 16 x Virginis, by which its place is there

. determined, is a mistake for 577 of Mayer's catalogue.]

3579 „...... I4. 35 44.8 103 13 7 VF; E;pBIbM; 7.0"..............................~»..»« 7Q1,

3580 A. 356 14. 36 49.7 14,3 4,3 1,9 cl VII. class; p rich; loose; irreg fig; 8'; st 1o and 11 m.... . . 4,63

358| 1438 15.1 194, 317 pB;pmE;gpmbM;8o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 70„

3533, . . . . . . .. 14. 4.1 38.5 141 57 53 Asmall elongated close group of v S milky way st 3’ 1, 1§’br; so close 4,68

and faint as to approach very near to the character of a nebula.

3583 .. . ... 14. 48 1.5 131 zo _I; F; mE. In ñeldwithandnpASC 1693 (к Centauri). Place very nide 4,56

‚— ‚ — .. .. Viewed, found in place, and seen, as described inf4.56 . . . . . . . . . . . . . 4,57

3534, 14.4.8 51.6 161 4.510 eF; S; R; bM; 15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 559

3535 .. 14 49 59.1 14,1 14, 11, apLclVII.cla.ss; coarse; notcomp; chiefD *taken.... .. . 453

3586 14.5131.; 1031931 vF;S;E;glbM 70;

3537 I.71 14515o.9 964.6 6 vB;S;psvmbM;15";almoststellar.......................... 609

54.3 46 11 рВ; R; svmbM; 30"; hardly bright enough forañrst class nebula.. 697

3583 „...... 14. 51 51.6 1434.0 11, с1; vL; coarse, but rich and ñne;diam inRA==1. ńeldsinPD 1} 711

(3о’ and 45'); st 9, 10, 11, 11. General middle taken.

3589 .. .... 14. 53 7.9 14.4. 55 6 cl VII. class; a tine L cl of separate stars 13... 14. m, 10’ diam; not 694,

mcomp M; nearly fills ñeld.

3599 ......t. 14. 54. 16.7 161 и. 11 pF; pmE; glbM; 35”1,10"Ьг. Inañeldfullof st . . . . . . . . . . .. 597

18.1 1110 vF;lE;glbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593

38.4. 1133 eF;pmE;z5"......... . . . . . . . . . . . . . . . . . . . . . . . .. 559

3591 ........ 14.56 19.8 154 055 pB;R; vgvlbM;6o"................ . .......... . ... 531

10,1 334 PB; R5vgv1bM; 7d'.... . .. .. . . .. 785

3591, ..‚.‚‚„ 14, 56 48,8 17,5 49 9 vF;R;vglbM;10"........».......«.¢.. . ... ... ‚... 7973

4.9.1 39 58 eF;E;vlbM;r;15"l.... . . . . . . . . . . . . . . . . . . . . . .......... 443

3593 111-735 YS 4-13-9 ‘O3 37 27 B;pmE;psmbM;ìnvolveaa*14mtonorthward.............. 79,

4 „...... 1 1.8 13 о 1 О ‘ a most elegant and delicate PLANBTABY NEBULA. Diam in 5

359 5 5 5 5 5 R А = 1‘.35 by many observations. Long contemplated with 18o, 1.4.0, 4 4

and 32.0. The disc is magnified by the power in due proportion. It is

=a 1|: 8.9 m; perfectly sharp, not the slightest haziness. A very ñne

object. It has no “ satellites.” My attendant, to whom I showed it,

said it was like the moon, only smaller, and not in the least like a star.

19.5 0 31 О ; s clear round planetary white disc; at most 4." diam. Has two stars 595

14.m near; one at dist 90", pos 108.8; the other dist по", pos 6о°.1.

See iig. 8, Pl.VI.

3595 III.116 15 553.0 991618 pF;L;R;vgbM;3’diam............ . . . . . . . . . . . . . . . . . . . . . . .. 593

3596 V1. 19 15 739.1 1101159 $;рР;ч1г1К;’5ЪМ;а111еэо1чед into st 1z....16 m;di„m 5/ 7“

to 55‘.

3597 III. 138 15 8 8.1. 113 15 1 р В‘ В‘ р g b М‘ 15". (P D IZ tube resting on gallery.) [True 453

PI) =1’113 1.9 4o probably. See the next nebu1a.]

3598 III. 139 15 8 38.4. 113 11 Í В; R; pgb M; 10". (Tube resting on gallery.) . . . . . . . . . . . . . . . . . . .. 455

39.7 164.0 pF;R;gpmbM;30” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 793

3599 }IxII,374 1512 5_1 915737 yF;]E;gbM;z5"I,20"br . . . . . ......... . . . . — . . . . . . . . . . . ...... 608

. 1918
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110 REDUCED OBSERVATIONS OF

No. Synon. R A. 1830.0. N P D. l830.0. Description, Remarks, kc. Sweep.

h. m. s. d. о ‚ „

3600 .... 151z11.7 1911.811 B;S;R;glbM;15”. Theprecedingofz ...................... 701

36o1 . . . . 15 11 17.1 102 3137 F; lE;glbM;15". '.l'hefol1owingof1........ ... 7oz

3601 ........ 151117.4. 964431 eF;S;psbM;1o' . . . . . . . . ........................... 6o9

3603 А. 357 15 14. 4.3.8 145 56 5 A remarkable cluster. 1o' R; very discrete. and composed of small 4.69

groups of 1, 3, 4 stars, chiefly 11, 11, and 13 m, suñiciently insulated

from the rest of the pretty rich neighbourhood to be considered a cluster.

56.9 55 37 A most numerous and beautiful milky wa group or cluster covering a 4.63

space of 1} or z fields diameter (1o' or 30?), enürely composed of double

and triple stars, and distinct groups of 4. or 5 nearly of a size (10 and

1 1 m), on a black ground. Perhaps 100 ог 150 st in field.

81.8 53 4,7 cl VIII. class. The field uniformly covered with insulated stars 11 . . . 14. m, 599

forming a rich cl of Sth class, remarkable for the total darkness of the

ground and absence of minute stars. Cl much more than fills the field.

3604 A.389 15154.5.7 14,0 419 @;В;Ь;К;5ЪМ;с11ат1цКА=16 sec. Comesuptoaßblaze 457

in M. Resolved by left eye. Stars 17 m.

4.7.1 4. 1o ® ; p B; tine highly condensed; v g b M ; 3’ diam ; clearly resolved. 693

I see all the stars (15 m) well.

3605 . 15 1,0 46.4, 156 15 19 F; S; among а crowd of milky way stars. No doubt as to its nebulous 709

character. All that is starry in field is clearly resolved.

3606 11.4.01 15 ;155_5 91, 14, 35 рВ; S; R; gb М; 18” .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6o8

h. 1916

3507 ~~ 1513 9.6 14.0 5 3 NOÍZVB; S;g1bM;9o"; resolved intost16 m, with oneof 11m,at 467

or a little beyond the s p edge.

10.9 5 1 pB; R;vgbM;6o”; afaintakinvolved ........................ 693

3608 1517 37.9 165 711 F;pL;R.;vgbM;1’...................... 704

3609 -~ 151919.3 119 594.6 vF; L;R;gbM;r;9o"...................................... 794

3610   - - -   15 33 11.0 150 4‚0 55 P1.AN11'1‘A1r.1r Nnnnul. NotB; p F; S; R; with something like apro- 578

5 tuberance, which may arise from an accidental star, on or close to the

edge. Not quite sharp ; a little furred ; light not quite uniform ; an odd

sort of mottling like a resolvable light; taken at first for a v F double

11: out of focus; 12.” diam, but seen with 240; 310 is too high a power

for it. See figure 7, Plate VI.

14.6 40 4.7 О; seen, and a diagram of the adjacent stars made, but the stars are too 716

dreadfully ill defined tonight to state any particulars further than that it

is decidedly not a star, but has a disc 8" _i_ diam.

... 3953 O;transitjustmissed;R; 5"diam; about equalinlight toa>|:9m; 595

of a feeble intensity of light, nearly equable ; under 31o it is not nebulous,

but ìndistinct at the edges; a very singular kind of appearance-not

“ mottled,” not “ curdled,” but yet not planetary. In a field with about

1oo or 150 st.

3611 A.551 15 3455.8 1171315 @;vB;R;vgbM;diaminRA1o‘;a1lstn1~s;a1|:lomfollows 4-61

centre 4.‘.o, and is involved; 3 st 13 m in M.

56.8 13 17 Ф; fine object; p g b M; diam 15'.o; composed of distinct st 13. .15 m; 451

one ik 10 m is eccentric, and 3 of 13 m in centre nearly.

3612- A. 34.3- 15 38 45.9 14.5 57 o cl VI. class. A p richlcl; R; lcomp M; 11'; st 11... 14. m; nearly 4-69

fills field; M taken.

3613 ........ 15 38 58.9 1031331 eF;S;R.;followsavS:k;15" . . . . . . . . . . . . . .. 701

3614. ........ 15 39 10.8 1185138 vF;S;R;sbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.51

3615 A. 334, 15 41. 5.3 146 56 15 clVI.orVII. class; pmcomp; irregüg; 5'or 6’diam; st11....16 m. 696

12.0 54, 49 cl; S; irreg R; gb M; a group, or rather small oval p m comp cl of 694

at 16...17m. Afew= 15 m.

15.6 55 ц A milky way cl; but so densely concentrated as to merit notice as a fine 4.69

cl VI. class; irregR.; gb M; st 11....15 m. [This obs makes the

‚ minute of R A 4.1.]

3616 A. 304, 15 49174 15° о 4_1; L, brill cl VII. class; ñlls field; not rich; st 8, 9, 10, 11 ш, with smaller. 582

Chief ak 8 m taken ; in the southern part of cl.

18.4. О 41 VII.; loose; sc; brill; stars large; much more than fills field; 4.6 st 575

counted above 11 m; chief 1|: 7 m taken.

1o.o Q 55 Chief*8mofacoarse,pL,clofst,8....11m,whichfìl1sthefie1d.... 717

l 21,7, Q 4_5 Chief* 7mofa L, oblong, B, sc cl; st 7....1om . . . . . . . . . . . . . . . . .. 578

3617 . . . . . . .. 15 50 13.1 114. 3 13 F; S; R; 15”; g p m b M. There are 3 stformingatriangle about 60°, 791

n p the neb.
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No. Synon. R A. 1830.0. N P D. 1880.0. Description, Remarks, éne. Sweep

h. m. s.d. D ‚ „

3618 A. 359 15 54. 14.1 14.3 33 14 cl; a small, compact, knot of st 11....14 m, in amagnilicently fall field 599

and zone.

3619 A. 360 15 59 58.1 143 46 31 The chief ak in middle of a most superbly rich and L cl, 20‘ at least in 4.69

diam, as it much more than fills field; not m comp M; st 10. . . . 12 ш.

59.5 4.5 3o ChiefDstarofasuperbcl;15'diam;gmcompM;irregR;st1o....15m. 696

. . . . 45 30 Place of a neat D star in centre of a superb cl ; very L and rich; composed 694

of equal stars 11 m, a fine object. Much more than fills field.

3610 -    -  16 1 47.0 115 47 53 p F; R.; v g v I b M; 60'; with left eye slightly mottled, but not resolved 791

3611 -- 16 4.37.5 1134810 eF;E;lbm;15” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 791

3611 4- 326 16 4 46.1 147 18 0 с1 VIII. class; L; loose; brill; irreg fig; fills field; chief ik 7’m taken 575

49.7 18 4 cl VIII.; L; coarse; B; fìlls_ field; st 7, 8, 9, 10 m; ak 7’ m taken. 717

N.B.-This obs makes the mmute of' R A 5, instead of 4.

3613 A.68 16 619.7 16147 39 Q; L;F;R;vg_lbM;allresolvedi1_1tost 15....18.m;4.’diam,with 598

stragglers. A dehcate and beautiful object.

3o.1 47 4. @;pB;L;irrR;gbM;resolvedix1tost13....16m;rich;pcomp; 605

diam 5‘ or б’ by estim ; 50“ i in R A. A fine object. [N.B.-This obs

makes the minute of R A 7, instead qf 6.]

38.3 4711 F;L;irrR;vgbM;7’or8’diam;allresintostars . . . . . . . . . .. 606

3614 .. 16 654.8 1113316 @;vB;R;svvmbMtoablaze;diaminRA=1o‘.5. Sta.rs15m, 793

all well seen.

55.0 31 17 Ю; v m comp M; p svmbM; diam 11‘.o; st = 14 m; all resolved. 588

Fine object.

3615 ........ 16 11 14.8 141 32 21 Apart of the milky way, so immensely rich as to be one vast cluster of 468

clusters.

3616 A. 514 16 13 58.4 13o 15 46 с1; В; L; loosely sc; not m comp M; fills nearly a field; consists of 4.79

about 50 01- 60 st9....11 m.

.... . .. Viewed; a brilliant cluster class VII.; p rich L; irreg sc; fills ñeld; st 8, 456

9, 10, 11 m.

3617 A. 4.11 16 15 3.1 138 44 48 A p rich, loose, L; roundish cl of' st 11.. . .14m; 7’ diam; notmcomp M 4.65

10.6 4_5 36 VII. class; rich; L; glcomp M; irreg R; 12’; st 13, 14., 15 m; nearly 693

fills field.

3618 A. 536 16 16 11-5 118 17 10 p B; R; p g b M; r; with left eye I can barely discerna few of the stars 461

13.9 1710 B;R;pgbM;r;1’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,60

14.7 16 0 vB;R;pL;pgmbM;1}. Evidentlya@,but)vBandnearfull, 459

and I cannot see the individual stars. ‹

.. .. 9,6 25 В; R; p s b M; 200“; 1‘. [R A by this obs 1o‘.5, but the eyepiece has 461

been considerably deranged by а blow.]

3619 V1_1o 16 16 53.3 115 38 51 pL;oval;gbM;resolved...................................... 453

3630 __,__„__ 16 18 9.1 1615158 vFandS; ispointedtobyzsmallstarsgmand14m;theakgmisthe 606

only one of that magnitude within 6’.

3631 , . _ _ _ _ , 16 19 30.3 141, 14 53 A large and coarse milky way cluster, tolerably insulated, composed of large 468

stars.

3631 .. 16 19 57.1 1501531 pF;R;gpmbM;4.5";ìnafieldŕallofsmallstars . . . . . . . . . ._ 596

61.8 1415 pF;lE;glbM;50”l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578

3533 .. ‚.... 16 21 10: 137 4_4, _l_-_ Neb violently suspected immediately preceding a double star . . . . . . . . .. .. 463

3634. ........ 161117.7 137 4_7 19 F;S;lE;vglbM; 35”;certain;f`ollowsaD* . . . . . . . . . . . . . . .. 463

3635 А. 400 16 11 35.7 139 9,3 4_7 L 111е; cl of loose st 11.. . . 14 ш, which fills field; place that of a ak 8 m 693

ш precedlng part.

3636 ‚ ‚ _ _ 16 21 59.9 133 4_0 17 Cluster; place ofa ak 7.¢Normœinit........ . . . . . . . . . . . . . . . . . . . . 454

3637 VL40 16 13 2.5 10; 4,9 17 ф; v rich; g p mb M; diam in R A = ‘депо; that of the most comp 702

part 4‘. 5 ; stars well separaîed. _

3638 „...... 16 23 22.5 1351540 Middleofasmallgroupof`pBstars................................ 472

31.1 15 4 Chief ak 9 m of a S B clustering group of from 11 to 10 p Lst, with 695

stragglers.

3639 .. .... 16 1341.1 159 1 0 vF;eS;R;gbM;10" . . . . . . . . . . . . . . . . . 579
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No. Synon. R A. 1880.0. NPD. 1830.0. Description, Remarks, Gre. Sweep»

h. m. s.d. о ‚ „

3640 A. 413 16 27 È 158 4@ д; The brightest part of av L, f, ditïused, branching nebula, which involves 693

111113 П fplfï the * B 5789, and extends into the cl A 413, which it in

part surrounds. No doubt about the nebula, which in the brightest part

of it precedes the cluster about 1'“ of time. The following stars behind

the double 10:, and quite free of nebula. I presume the neb and

cluster to be unconnected.

3641 A- 433 16 18 18.0 133 1 39 А coarse but rich cl of st 11..12 m, which leaves dark lines unoccupied, 455

forming sections. (See fig. 4, Pl. V.)

16.7 1 27 cl VII. p rich; irreg R; g b M; 1o’; st 12... 14. ш; а struggling 454.

group. ’

554; A. 4,13 16 28 37.8 138 15 19 с1 VIII. class; consists of about a dozen st 1o..11 m, and perhaps as 693

many less, with stragglers, which fill ñeld. In its p part is a ñne D ak

(place as here set down), and yet more p is a v L, faint nebula, in which

the p part of the cl is involved.

5543 ........ 16 31 37.7 157 8 13 A great space full of milky way stars, so thickly sown as to merit being 463

called a cluster.

5644 A. 44,2 16 33 42.9 |56 41 55 cl moderately comp VIII. class; st 11 .. . 12 m; s f is a brilliant knot of 463

st, one of which is 8 m, and the others 9 m.

66.@ 4„ 15 А singular shaped cl. Irreg R; comp VII. class, set as it were in a nearly 695

rectangular frame of stars detached from cluster. See 63 6, Pl. V.

5645 .. ..... 16 54 51.8 15; 17 3 eF; pL; vgvlbM;1’di.am; quite hopeless, exceptinthe clearest 605

and finest night, and with the mirror bright.

. . .. . . . . Found in the place, and viewed. It is very visible, and the P D is right per 606

index.

3646 A- 364» 16 35 4.9.6 143 16 13 А pretty insulated milky way cluster, class VII. of large stars; 8’ diam; 468

st 9. . . . 11 m.

6¢_5 53 4; Cluster, class VII.; rich; not m comp M; more than fills field. Star 599

I1 . . . . 14. m, but chiefly small.

5647 ...„... 16 36 29.1 14.8 4,1 14 pF; R; vglbM;hasayellowzkgmprecedingit, 1"'19‘i,ARA, 717

and 3‘ ог 4.‘ south.

5648 A. 454 16 57 9_4 154 1,5 7 A round cl of st 13 m; 3 b M; 4'; with two appendages of st, n and s, 463

making together a long cluster.

10.0 14 5o prich;R;pcompM;vlbM;4’diam;starsdiscrete11.....15m 47„

11,3 1,4, 4; А р rich cl of S st, 11 m and under, broken up into 1 or 3 groups; fills 454

§ of field.

5649 .... 16 58 1_5 1435427 @;pB;pL;R;gbM;1§';banelyresolvable . . . . . . . . . . .. 7“,

7.6 54, 57 pF;L;R;glbM; SO" . . . . . . . .... . . ‚ . . . . . . . . . . . . . . ... . . . . .. 587,

„ __ Q; viewed in place, but clouded over before any description could be 717

made.

5659 ... 16 38 32.1 134 35 13 AvL, vrich cl; not brilliant; not materially comp M; full 20’ diam; 455

at 12. . 13 111.

3651 ....—... 16 39 46.8 1595514 Astur5mìnagreatcl,orsnimmenselyrichmilkywaypatch.......... 456

3651, A. 499 16 41 8.6 |31 39 36 А Íìne B, Lcl; p rich; class VII.; 10'; st 1o..13 m. Place of aD ak 479

5m,thepbutoneof7B|tinM.

3655 III. 584 16 43 15,5 111 51, 57 p comp; S; 1'; rather triangular than R; m b M; resolved into 588

at 14 . . . 16 m.

3654 A. 520 16 43 58.3 119 13 9 Cluster VI. class; B; L; rich; discrete; 12’: irreg 63; vlbM; ñne 46|

object; place ofared Ж 9 m; rest 11 m; white.

61.8 п, 15 Aline, L, rich cl; class VII.; st9....11 m; fills field; place of a red 4,6;

1|: 8.9 m in centre.

15 46 Aprichbrillclofst1o....11m,withone7.8mnearmiddle.... . . . . .. 456

3655  -... 16 45 13.6 134, 29 57 clVIII.class;coarse; prich;st9....11m . . . . . . . . . . .....~.. . . . . .. 454

1.4.5 50 30 VIII. class; p rich; loose irreg 63; L and S st, 9 . . . . ..15 m; 10’ l, 471

7 br.

3656 . ._ 16 45 1.8.8 135 53 56 cl VIII. class; loose and straggling; place that of a D ak in central more 463

condensed group; has a ak 8 m s f, 5‘ dist, and another 7 m more

remote.

30.2 39 4,0 ТЬе chief and central group of a L loose cl, whose outlying st are = 8 m, 464

the central ones = 11 m ; a double zt: biken.

3657 A. 374? 16 45 41.0 141 15 5o A small triangular cl, 2’ diam; st = 13 m.. . . . . . . . . . . . . . . . . . . . . . . . . . . 468
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3658 ---- 15 43 7-! 116 51 о Q; eF; vL; vglbM; 4.’ diam; perceived with the utmost attention 4.61

` to be resolved into v S stars 10 m.

8.1 5o 10 VI. class. A v L neb, or rather v F, R cl VI. class; v F; irreg R; 4.61

v gl b M; 4’.

3559 M- 1° 15 4-3 13-4- 93 48 35 Q; fine, L; R; B; g m b M; diam 5'; with stragglers, several ofwhich 608

h. 1971 are of larger sizes, to about 11’ diam; all resolved into st 11... .15 m,

very comp.

3660 A. 456 16 4.8 11.0 134. 22 42 A superb, v L, v rich cl, which fills field; R; vg I b M; st 11..11 m, 4.54.

thickly sown at intervals from each other from 10‘ to 20“.

17-9 14 о v L ; v rich ; fills more than a field ; has one or two struggling appendages 471

р and s; stars 11 and 11 m, nearly equal.

3661 M. 61 16 5011.9 119 50 4.8 Q; B; L; R;gmbl_VI,_bntnot toanucleus;st15m;vfine;diamin 4.77

A. 617 R A = 13‘.0. [Sem1d1am-Seef 794.]

23-6 504-1 Q;superb;vB;R;psvmbM;about 7'diam;allresolvedinto 723

stars 15 m, very equal.

14--7- 50 18 Q; v B; L; R; p gv m b M; perfectly resolved with left eye, hardly 4.51

with right. 'I'he most condensed part is a perfect blaze, but not quite in

the centre. 'I`he southem part rims out farther. A beautiful object.

(See figure 13, P1. VI.) Diam = 1325 in R A. [Na doubt semi

diameteru]

25-9 5! 1 œ; vB; L;R; gvmbM,toablaze; diaminRA.-_-17'.o; 794,

st 14... .. 16 m; superb.

26-6 51 13 B; L; R or I E, towards the nf side, where there is even some feeble 478

appearance of another centre of condensation; p s b M, almost to a

nipple; st 15 m.

3661 A- 57-1 16 5° 7-1-° 119 13 IO cl; rich; p L; brilliant; 8'; st irreg sc 10... 11 m; place of a D ak in 4.56

the following angle of a triangular condensed group.

134 1741 Aprichirregclofnea1'ly=st1om;notmbM;7’........... ...... 479

3553 19 16 57‘ 7-9 115 051 Q;vB;R; diam 10’; resolvedintost 16m 453

‘ 1975 9-8 О 51 Superb Q; g m b M, but not to a nucleus; diam of B part = 11‘.o, of 4.74.

whole cl to edge = 17'.o; resolved into st 14, 15, 16 m.

3664. A- 555 16 53 14-3 117 33 11 Ap rich, L, p B, cl VII. class, of loose st 9, 10, 11 m, whichf`1l1s§ of 461

field.

3555 :I-116 15 54- 4-0 U4 3° 57 Q;B; R; gbM; diam=7-.0; resolvedintost 16m . . . . . .. 4.53

. 197

3666 II. 195 16 54- 55-3 117‘ 17 7-9 Q; irreg R; gpmcomp M; 3’ diam; barely resolved into st 16. . . 18 m. 588

3567 Vl- 11 16 59 35-5 115 11 3G Q; B; R; p s b M; diam 7'.o; resolved into st 16 m . . . . . . . . . . . 4.53

h. .
1977 393 10 35 Q;pB;R;psvmbM; 35'; resolved1ntost15..16m 713

3668 I7 I 3-7 1513549 F;R.orIE;vglbM;diaminRA=13’.;hasinitzstarsanda3rd, 600

with 1 or 3 more outlying.

4-7 35 35 F;vL;R;vgvlbM;3’;ha.s several stars, one=11 111; involved 4,80

but being on a rich ground there appears no connection.

3669 ........ 17 3 9.1 14.8 58 5 vF;vS;R;glbM;11"...................................... 712

3670 I. 147 17 345.7 1191517 Q;B;R;gbM;diaminRA=6~.o;resintost16...17 4,77

4.6.4. 14. 31 B; R; at_tìrst s. thenvglb M; brighter part 2‘ diam; but there is a 478

much fainter portion which extends a good deal further ; st 16 . . . 17 m.

3671 1.45 17 554.6 11756 12 Q;pB;S;R;pgvmbM;1’;res0lvedintost16..17m . . . . . . .. 713

57.4 5617 Q;B;R;gbM;r;90";has1sma.llstverynear................ 475

3672 А.522 17 6 Í 11915_l__ cIVII.class. Rich;pL;R;gbM;st11....14.m;notaQ . . . . .. 456

3673 . . . . . . . . 17 6 35.9 131 4.1 33 Coarse B cluster VII. mainly included within an equilateral triangle formed 455

by 3 B st 5 and 6 m. The n fof these taken.

37.3 41 7 v L cl VII. class, of loose st, on a v rich ground of S st. The chief ak, 454.

6 m, at the 11 fedge taken.

3674. ........ 17 7 0.4 15449 31 vF;vS;lE;lbM;15”l,11"br.............................. 600

3.3 4.9 9 vF;R;gbM;15".............. . . . . . . . . . . . . .. 581

GG
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No. Bynon. В A.

11. m.

1830.0.

Ld.

N P D. 1880.0. Description, Remarks, kc. Sweep

O I I

3616

3611

3678

3619

3680

3681

3682

3623

3684

3685

3686

3681

M. 9

h. 1979

I. 46

I. 4.8

A. z2.5

IV. 11

h. 1981

11

11

‘1

им
ЧЧ

‘1

11

11

11

11

11

‘1

’1

3675 1717

Ч

9

9

9

10

13

‘з

‘з

’4

I4

14

19

31

174

ZIJ.

4.1.6

12.4

304

3z.z

41:t

as-3

319

31-6

2.4.6

29.:

386

17.z

19@

33.7.

33.1

1.0

0.7

141 33 8 I’1.»\r~'s1'.\1n' NEEULA. A perfectly uniform, quite round, planetary disc;

113

108

11.5

12.3

12.8

116

12.4

107

156

132.

119

113

121

33 4°

33

zo

52.

53

58

11

18

11

10

1

38

54

53

39

49

36

21

43

55

36

I2

îI+

2.8

50

50

1+

30

z8

37

37

47

35

is

like a star out of focus. A very little uncertain at the edges, like a star

on a dewy unsettled calm night, when the stars look large without being

decidedly ill defined. Diameter = 5'; light: a 4: 9.10 ш. There is

positively no bright point in the centre. It hss two very small attendant

stars, one 14. m; pos from centre = 35z°.3, dist from edge = 4 diam ;

the other also 14 m, pos 96°.7 dist from edge = 15 diam. Occurs in

a field full of milky way stars. [N.B.-Referring to the description

of A 381, I see no ground to suppose that this can by possibility

have been the object intended by that place and description. At all events,

the remarkable planetary character has escaped notice by the author of

that description.] Sec fig. 6, Pl. VI.

О: dßliůlîß; F; v S; diam = 6“ 01‘ 7"; exactly R; perfectly uniform

[as respects the graduation of the light from the centre to the edges], but

the light a very little curdled. Not the slightest hazineu, but like a star

out of focus. 32.0 shows rather more fur at the edges than I think it

would to a planet of equal size and light. Its light is = a 4: 10.11 m.

It would be quite useless to look for this object under less favourable cir

cumstances-of instrument and sky. A night of gloriously perfect defini

tion! It is in a very rich plaœ. There are 4o or 50 small stars in ńeld.

Measures of the two companions; ist pos = 3510.0, dist = 1 diam from

edge, 4: = 14. m; znd pos= 91°.4, dist: § diam, * = 13m. Showed

it to my attendant, J. S., who saw it well.

Viewed. I can barely discern that the attendant stars are as inf 599, but

it is so faint that (the stars being all blotty and dreadfully defined) I could

not be sure it was the object, till too late to take its R A and P D on the

wires. However, it was just in the middle of the ñeld at the time ex

pected, and set to the place at once.

pF;R;gbM;r;6o'. Nodoubtitisaœ . . . . . . . . . . . . . . . . . . . . ..

$;В;11;5111ЬМ;4’;гево1че‹‘1111&ов1:14111.‚.... . . . . . . . . . . . . . . ..

p B; v L; v irr oval, in which, though excentric, is s 4: 8 m, whose place

is that taken. One side of the neb is brighter than the other.

vF; vL; vglbM; 5'l; 4’ br; out ofM is a 4: 8. or 9 m, whose

place is taken. The densest part of the nebula follows 4: 4.'. 5 on the

same parallel.

The whole lower end of the zone is strongly affected with nebulous patches

ANNULAR NEEULA. A delicate, е F, but perfectly well defined annulus

15. . . . zo” diam. The ñeld crowded with st, two of which are on the neb.

(See fig. 3, Pl. VI.)

A beautiful delicate ring, of a faint ghostlike appearance, about 4.o" diam ;

in a lìeld of about 150 st, 11 and 11 m and under. In it is one 4: п. 111

very conspic, and one 15 m much less so. Near it are z st 14 and 15 m,

and s of it at dist 6o” is mother.

e e F and diíiicult object ; among a crowd of milky way stars. My attend

ant, J. S., saw the darkness in the centre and the stars as described.

[N.B.-Set by working list to P D of lastf, and entered the field bisected

by the horizontal wire.]

vF;L;R;gbM;2.’diam;resst18m . . . . . . . . . . . . . . . . . . . . . . . . ..

F; L; E; v gl b M; milky nebulosity; z'l; 11’ br; close to and almost

involves a D 4: .

Ф; v B; R; v g v m b M; 90”; resolved into stars barely discernible with

leñ: eye. A beautiful softly shaded object.

Ю; B; L; R; vgmbM; diam in КА: 5o‘; diam7’or8'; stars all

seen, 1z. . . . 16 m with outliers extending a good way.

Ю; irregR; pBandL; gbM; 4'; allsharply resolvedinto stars 14..17m

The edge of the milky way is here quite sharp and definite, forming a tele

scopic promontory and bays, all above which is a muss of stars, and all

below vacant to some considerable distance. See Pl. V., ñg. 3.

A portion of the milky way which is decidedly nebulous, and by no means

rich in L stars. The nebula is in patches of very great extent.

ANNu1.an Nanvna. Exactly round; p F; 12." diameter; well terminated,

but a very little cottony at the edge, and with a decided darkness in the

middle; = a 4: 10 m at the most. Few stars in the field; a beautiful

specimen of the planetary annular class of nebulœ, (iig. 4, Pl. VL).

Cluster VIII. class; 3‘ 01’ 4.’ in extent; a bright 4: (= В 612.5) taken .

189

599

714

588

699

791

797

794

46 1

718

462

453

79’

699

612.

1°9

454

418

793

794
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N0- Bynon. R A, 1530.0. N P D. 1880.0. Description, Remarks, &c. Sweep.

h. m. s.d. о ‚ ‚‚

3688 .. ...... 17 1.1. 4.3.1 118 56 33 A вин 9 m, with an extremely F nebulous wisp or tail, extending north- 718

wards about 1’.

. . .. .. .. A star 9 m, with a very evident e F nebulous wisp 90” I; 30” Ъ1’. [Т11е 461

wisp by the diagram is fanshaped, and extends in the n p direction from

the star. See fig. 18, Pl. VI.].

3689 .... . 17 13 36.1 111 26 31 A star 7 m with a cl of st 11 m assembled about it. The great :I: occupies 791

the centre. A very remarkable object.

36.6 17 50 A curious cluster consisting of one L 1|: 6.7 m, and some 15 or 1.0 small 478

ones 13 m clustering close around it.

3590 A. 4.57 17 13 51.6 134 36 16 Ф; vB; R.; fìrstp g, then p sv mb M; 4’ diam; easily resolved with 4.63

left eye into st 17 m; more diflicultly with right eye into 18 m; exces

sively close and comp ; shading ofi" insensibly in borders into the general

ground of the heavens.

51.0 37 4.8 Ф; v B; R; at first p g, then p s v m b M to an intense almost nuclear 455

light. The right eye does not resolve or barely makes it resolvable ; the

leñ resolves it completely into stars 17. . . .zo m. A superb object on a

rich ground of milky way.

3691 . . . . . . .. 171.4.37.6 159 39 41 pF;S;R;glbM;1o";gostarsinfie1d.................... . . . . .. 597

38.7 40 19 F; S; _R; g l b M; 20”; has a ak 13 m s p (one radius of neb from edge 598

’ by diagram.)

3691. A. 366 17 16 50.4 14.3 34. 15 Q; fine, L; B; R; gb M; not v comp; 5‘ diam, but stragglers extend 4,68

a great way. In M is a more comp group of much smaller st. The stars

at circumference are larger than in M; at n f border is a D ak.

51.9 33 21 Beautiful Ю; L, rich, somewhat coarse; 10’ diam taking in all outliers; 789

rather irreg R; v m comp M where, however, the st are v S, while

every where else they are 13 m.

_ .... .. ‚. Viewed past merid; a tine, L, rich cl; not v m comp stars 13 m. In the 696

s f part is a delicate double ak.

3693 ........ 17 16 51.1 11.4. 53 31 Clu.sterV`III.;sma.ll;5';p1aceofchiefD 791

3694. ........ 17 17 1.8 15134.51 eF; S; R; almost certain it is notasmal1D ak. Definition much im- 716

proved. It is certainly a nebula, and, with long attention, I see another,

still fainter, exactly on parallel, and 30‘ follows.

3695 . . . . . . .. 17 17 33ì 151 34. 51 eeF. Thefollowing 01’: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7,5

3696 4,563 17 1,7 59,9 116 4.9 53 ClclassVII.prich;pL;irrR;8';st9...1om........ . . . . . . . . .. 4_5,

3697 1.4.4 17 18 14.4. 113 4.7 4.6 pB; R; vgbM; 1.5"; 8.* 13minvolved,followi.ngthecentre . . . . .. 453

h“ 1987‘ 17.3 47 49 pB; R;vgbM;1';haas*11m,ratherfol1owingthemiddle...... 793

3698 M. 14 17 18 4.1.0 93 7 55 A most beautiful and delicate œ; not v B, but of the finest star-dust; all 603

h. 1983 well resolved, especially with the leů eye ; v g m b M ; diam in

R A = 15 sec.- excessively rich. All the stars = and 15 or 16 m.

3699 M. 6 17 18 58.6 111 5 51 Chief' ik 7 m of a fine L, discrete cl of st 1o....11 m; one Ik is 7 m, 473

one 7.8. Fills field; VIII. class.

37oo ........ 1719 31.9 150 38 31 eF;S;R;lbM;15";near3st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43°

- - - - - - - - Found in place, and seen as described . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481

3701 ~ - - - - -- 17 '-9 55° 175 13 43 p B; R; v g b M. R A rudely taken, and may be very erroneous. 595

-î 1731 È 11-4 55 3° AgreatNebulousprojectionofthemilkyway ...... . . . . . . . ........... 791

37“ A- 512 I7 33 6-1 I7-1- I4» 33 Cl class VIII. of st 11 m; fills field; not rich; stars in zig1ag lines . . .. 478

17-5 17 15 Coarse, rich, v L cluster. More than fills field. Stars 8. . . . 12 1:11; опе of 794

8 m taken.

—— . . . . . . .. 17 34. 31.4. 113 36 35 A most remarkable, well insulated, seminebulous milky way patch of a 792

branching rounded fig., within the limits of the field, quite insulated on

the p, n, and f side, and only connected on the S side by a narrow

isthmus with a branch of the milky way, which runs meridionally to a

great extent. It forms a VI. class cluster of the utmost tenuity, barely

resolvable, not resolved. See fig. 1, Plate V.

3703 . . 17 35 59.8 111 17 4 Snîaëdcl VIII. class; 8'diam; has 10 or 3o st 1o....11 m, nearly insu- 4.78

a .

3704 . . . 17 37 39- 115 11 i A very decided, tolerably defined seminebulous maas in milky way, with 791

abundance of v S st, forming altogether a telescopic magellanic cloud.

It fills about a field, and has branches and sinuses, and is altogether a

very remarkable object.
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3705 A. 557 17 38 38.5 116 59 10 @; v B; R; v g b M, up to a blaze. In field with у Telescopii, and 461

nearly on the same parallel; with leñ eye I barely see it resolved into

st 18 or 10 m. The whole ground of the heavens, for an immense

extent, is thickly sown with such st. A beautiful object.

4.0.1 59 16 $ ‘ В; R; 90"; v g b M; r (barely so); a very regularly graduating 461

rieb ог ы; in бей! wm. ‘у Telescopii.

3706 A.597? 17 38 55: 124,48: AvfineL,richscclof`st11..i3..m;Pxvii.z54 . . . . . . . . . 791

3707 VI. 13 17 39 40.1 110 9 4.5 p rich; irreg R; at 13 m; a cluster with a great black cut across it; 794

6’ diam, with many outliers.

50.0 9 11 A remarkable cluster, divided into two by a broad vacant straight band; 4.78

irregR; 8'diam; st 11...15 m. Seefig. 5, Pl. V.

—- .. , 5 . . . . 17 4.o ci 118 4,1, È Here begins an enormous region of stars, crowded beyond counting, in the 713

milky way.

3708 M_ 7? 17 4.o Í 11,4, 34 A highly condensed nebulous mass, 3’ diam, or anirreg R neb; p ш b M; r. 791

3709 . . _ .‚ „, 17 4,0 37_|¿ 115 ze Í A very extensive nebulous clustering mass of the milky way. The stars of 791

excessive smallnesa, and infinite in number.

3710 .. ‚.... . 17 4.1 39.6 114 4.6 11 A brill coarse cl VIII. class, of about 6o st 7.8 . . . . 11 m, which fills field. 591

Irreg fig. A 1|: 8 m taken.

, . _ _ 45 49 cl VIII. Very fine and brilliant; stars of very large and mixed magnitudes. 791

Fills field.

3711 . . . . . . . . 17 4.1 4.1.1 111 16 4.6 A pretty rich insulated milky way cluster; place ofa coarse double 1|: in it. 793

The milky way hereabouts is very poor.

3711 .... .. 17 43 ci 119 5 _|_ Nebula. No description. It ia probably only a nebulous portion of the 713

milky way.

3713 . . . . . . .. 17 43 3_5 153 37 31 F; S;E;bM;between1st1om45°spandnf(diagram).......... 708

í . . . . . . _ . 17 4_5 4_9_9 no 13 п, An extraordinary B nebulous portion of the milky way, on a black ground 794.

vL; an angle taken where there is a 1|: 11 m. [See fig. 1, Pl. V., copied

from a diagram made at the time, which represents this remarkable and

instructive object as marked by a well defined contour.]

î . . . . . . . . 17 4,4, 13,3 по 19 37 The milky way here is so sharply terminated, that the southern half of the 478

field has few stars, while the northem is so full as to be almost nebulous.

37,4 . . . . . . .. 17 45 ,_7_z 156 2_4, 13 p F; S; p m E, in direction of the parallel; precedes a 1|: 11 m, which is 611

all but involved.

3715 A. 460? 17 4,6 40.9 134. 13 18 A distinctly nebulous group; m E; 1’l; 90" br; many stars of 455

_ A. 4.61 ? considerable size, mixed.

49,5 13 37 clvrich;irregR,inc1inin.gt11tria1igular;vglbM;4'or5'diam; with 4.54.

many large and small st in it. Nebulous.

3716 „... .. 17 4_7 39_5 1551339 ‘Ё;30”;111Ч01теа2ог3вщгв.......‚................‚........... 708

21,1 15 4,7 The following star (14 m) of av F double 1|: п ш is nebulous. The nebula 600

is excessively faint, but I am sure of its existence. The preceding star

is free.

__ . . . . . . . 17 4_7 57,5 119 м. 4,9 ТЬе southem extremity of a great nebulous promontory of the milky way, 478

which projects into the field as the Cape of Good Hope, on a map, does

into the southem ocean.

3717 .. . . . . .. 17 4_9 19,9 114, 33 4, A very loose but very rich cluster, which fills many fields. Stars small.. 4.74

3718 Iv.4I I7 57. 4.9 113 1 11 ТЬе triple Still' lll the trlfid nêblllß „...... . . . . . . . . . . . .  . . ... . . . . . . .. 793

h' 199’ 5,6 1 3; One of the most remarkable nebulae, and must be very carefully delineated. 588

It is very large, and has many outlying portions and sinuses. See fig. 2.,

Р1. II.

3719 IL199 17 5134.9 93 55 5, рВ; R; gpmbM;4o"... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711

35.8 56 53 @;F;R;pabM;9o";r;withleñeyeldiscemthestarsinit 591

371,9 I. 49 17 51 41.7 17,9 1 1„ $; В; R; g v m b M; in a nebuloid portion of the milky way; resolved; 794.

stars 16.. 17 m.

41,9 1 25 Q ; p B; S; R; 80"; resolved into st 16 in. (See the remark on II. zoo. 4.78

R A 11‘ 5+“-)

37-11 VII.7 17 51 43.0 117 5512 AprettycompactclclassVII. ofst9....13 m; irreg scdiam4’ .. 713

3711 M. 8 17 53 15.1 114 ,_1 о A 1|: 6m(Ac1o74) within the arch ofthe great nebulaM 8. . . . . . . . . . .. 4,53

17.6 11 4, A noble nebula; to be nionographed. The star taken is A c 1074 Ё‘: 474

Sagittarii 7 m. It is followed by a great cluster VI. 13 of which wi

the nebula fills many fields.

53 30.1 11 13 Superb nebula. The star A taken. See Pl. I. fig. 1 . . . . . . . . . . . . . . . . . . 793
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3723 П. 200 17 53 54.1 no 2 58 Ф; рВ; R; g b M; resolved into st 16..17 m; in a nebuloid of the 794

milky way.

58.3 3 36 @; B; S; R; g l b M"; resolved into st 16 m. Both this and I. 49 occur 478

on a ground so astonishingly rich and stippled over with stars 17 m indi

vidually discernible, as hardly to admit a pin’s point between the stars,

and this ñlls more than the whole field or many fields.

371.4, А. 569 17 54 Í 126 18 i A large milky way patch, much compressed, one portion much more so. . . . 792

3725 17 54, 14,4, 114, 19 11 ClLandB;justf1llsf`1eld; aD aktaken. ThisclusterfollowsM8 4.53

17.1 20 34. A B, p Rich, 111е; R cl; place that of а double :lc in the following part of 474

the cluster, which is itself involved in the great nebula M 8.

3716 A. 473 17 55 39.8 133 44 31 Q; B; R.; g Ъ M; diam in R A = 6‘.o; easily resolvable. The left eye 455

resolves it. [Query semi-diameter.]

41.0 4.1. 17 Q; B; R; e comp; v Fine; diameter of most comp part = 11‘.o of time 4.54.

in R A; st 15. . 16 m. The scattered stars extend to three times the

diameter and die away very gradually.

3727 -- - - -- - - 17 55 52.2 153 47 3o e e е F; v v v S; R; 4". This is the smallest nebula I recollect to have 600

seen. Its light is not greater than that of a ak 14 m. A diagram made

for security of finding it again. See fig. 16, Р1. VI. ak No. 1 =« 1o m;

z=3=11.m;4=-13m; 5.-=6=7= 14m; 8= 16m.

3718 ‚...-... 17 56 59.7 166 36 50 vF;R;glbM;15"..... . . . . . . . . . . ............................. 607

3729 17 56 58.1 113 14 - Themiddleofagreatsndrìchclusterìnthemilkyway . . . . . 793

3730 71.12 17 58 52.5 115 56 z3 @_;vàFA;alittl5eova1;vglbM;ba.relyr;stzom;one1k14m;dia.m 453

111 = 7’. .

3731 ...... . 17 59 13.1 121 46 42 Ю‘ рВ‘ 111е; R; mbM‘ composedofst 16 m,onami.lkywayground 794¿f mixìa L ma vgs sms. ‘п’ в by оЪв 120, but uns is ш obvious mis.

take, as both the other obs make it 121.]

15.8 46 29 е); р В; R; gb M; 80"; resolvable or resolved in a ñeld very full of 619

milky way stars.

16.6 47 4.1 Q; not v B; R; g lb M; 2’; resolved. The stars barely discemìble .. 478

3732 -- -- - - 17 59 16-7 117 32 38 С1 VI. An oval patßh comprised within limits of the field, barely resolvable 723

into infinitely minute points, but which, without attention, appears as a

great neb 15‘ 1; 12’ 111‘; hardly b M.

3733 11. 1996 17 59 34,4, 114 7 47 v F; L; oblong; 5’ 1; 3’ br; place of a D ak involved; 6 other st near. 793

Query, if lnvolved.

3734 .. 18 о 48.2 113 54. 15 Рьмчвтмп NEBULA; lelliptic; hazy at borders; seen as last night. [See 792

next obs._`]

48.6 53 6 А. L, F, oval, P1.ANsrAaY NEBULA, about_6o” l; 5o" br; or 55"; con- 791

siderably hazy, or rather indistinclly terminated at the borders, but not

b M ; a star 6.7 m precedes it, just 1 diameter of the field and nearly in

the parallel.

3735 VH- 30 18 2 32.8 111 39 27 Cluster VIII. class; loose; sc; fills field; is decidedly richer than any part 588

h, 1998 gf the milky way that has occurred to-night.

3735 II, 101 13 1, 35,1 п; 5; 39 Ф; рВ; L; R.; glbM; 4'diam; resolvedintost 15m . . . . . . . . .... 478

A- 619 35_7 so 52 $3 v B; L; R.; g b M; 3'; resolved. In milky way . . . . . .. . . . . . . . .. 619

36,8 51 13 @;pB;R;vglbM;35';resolved................ . . . . . . . . . . . . .. 794

 -  ‚ 51 30 Found in equatorial in a zone review for double stars, where it appeared as

a F R neb 1‘ diam. July 16, 1836. ‹

3737 A. 376 18 5 0.6 14.1. 16 0 ф; В; R; g m b M; entirely resolved into st 16 m; easily seen . . . . . . .. 468

9_9 15 ц @; р В; R.; g p m b M; 21‘ ог 3’ diam; easily resolved with left eye into 789

st 15 m.

3738 „...... 13 5 3_1 153 5144 еЕ;$;ашоп5в1:. A*6'msp1o’distant........................ 798

3739 VII. 31 18 5 34.1 112 11 2 Oblong cluster, not v rich nor v comp, but well insulated; st 13 m; 5’ 1; 793

h. zool 4‘ br.

-—— .. . . . . . . 8 8 + M`lk a su erb. I cannot count the field, but by estimating the number 478I 10- In 59 55 :mill sgace, there can hardly be less than 1000 stars in it. By the

best judgment I can form, they are not more than zo' asunder.

3740 VIII. 15 18 8 33.3 102 17 4o A poor cl class VIII. having coarse stragglers to a great distance. The chief 617

:k 7’ 111 taken.

3741 __‚_____ xg 35,4 153 I7 4_2 F¿5¿R;PgbM;15".......................................... 708

54.8 19 5 eF;S;R;orvlE;vlbM;itfollowsa*9mabout7or8'oftime, 600

and is about 3' S of it.

HH
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No. Synon. R A. 1830.0. N P D. 1830.0. Descrlptlon, Remarks, kc. Sweep.

h. 111. s.d. о ‚ ‚‚

374,2 1.50 18 12 44-2 12025 32 Q; vB; R; psvmbM; d.iami11RA=5‘.o; allclearly resolved into 619

stars barely disœmible.

4.7.0 264.8 Q;B;_S;R;psmbM;diam6‘inRA;barely resolvedsosstobe 478

sure it consists of stars.

47.3 26 4 Q; B; R; at first g, then p svmb M; 31’ ог 4' diameter; clearly re- 794

solved into st 16 m ; a line object.

3743 M23 18 14 4.6 114 57 1 Q;vB; R;vmcomp;gbM,butnottoanipple;diamin`RA==1220; 474.

ll- 1010 resolved mto st 14.. . .. 16 ш: a fine object. Occurs in the milky way, of

which the stars here are barely visible and immensely numerous.

3744- H- 204? 18 15 24.0 113 17 19 р В; VS; 4” at the utmost in diameter; a good deal furry at the edges, 793

and ?1f not a little bnghter in M. It is nota “Stellar Nebula," but

rather a link between a O and a Q; is probably a v distant and highly

comp Q ; has a 11‘ 9 ш 3’ dist, s f ; night superb and vision perfect. This

is one of the smallest if not the very smallest nebulous object I remember

to have seen. It is a very remarkable object.

3745 .. 18 16 20.2 153 23 18 pF;S;R;gbM; 15' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 708

3746 .. .. . — ‚. 18 17 4.2.7 102 7 36 cl VII. class; p rich; 5’ diam, with appendages, st 12. . . . 15 111. Much 719

richer than any part of the milky way seen tonigbt.

374,7 М.669 18 20 14.1 122 27 51 Q; B; R; vgbM; resolvedintost14..15; diam 10‘.oinRA . . . . .. 477

A’ '3 16.3 2711 Q;pB;R;3’diam;st14...15m.... . . . . . . . . . . . . . . . . . . .. 4.78

16.7 27 4,3 $;1В;В;3‘1ЩЬМ;31’;д11с1еаг1угезо1‘‚‘е‹1111г‚оз1агз14..16ш.А 619

blaze of stars.

3748 I. 51? 18 20 25.4 115 35 57 В; S; R; p sb M; diam in R A = 4.15; barely resolved; avery delicate 4.74

object; doubtless a374.9 II. 205 18 21 36.2 113 35 23 Q; p B; R; g p m b M; 2’; resolved into visible, but v S stars 793

h.2o12 15...16m.

3750 . . . . . . .. 18 2322.8 163 24 7 vF;lE;glbM;2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605

3751 .. . . .. . . 18 24. 4.6 100 30 43 cl VIII. class; a small well insulated group of а roundish ligure, 5‘ diam; 591

st 12...13m; one :Q: 9m,att.hesouthemedge.

3752 A. 607 18 24 31.5 123 6 4.0 B; pmEinpara.l1el; gmbM; 60" 1, 35“ br; a.l1clearlyresolved..... 476

32.3 5 47 v B; S; 4.0"; res. Among close st, which give it an elongated appear- 619

ance, but do not seem to belong to it.

35.0 643 pB;S;lE;9o"l,75"br;stars15m..... . . . . . . . . . . . . . . . . . . . . . .. 478

36.9 6 1 vB; pL; E; g1nbM; resolved into st rather large for the size ofthe 791

neb. It is much like an oval cluster nebula, of which there are plenty in

the Nubecula Major.

.. .. 6 30 Observed July 16, 1836, in equatorial zone rev; p F; E; 1‘1 . — — — . . . . . .

3753 М.22 18 26 4..1 114 213 Q; vB;vL;vmcomp;vgvmbM;7’diam._ Thestarsareoftwo 793

h. 2015 magnitudes, viz., 15 . . 16 m, and 12 m; and what is very remarkable, the

largest of these latter are visibly reddish; one in particular, the largest of

all (= 12.11 ш) s f the middle, is decidedly a ruddy ak, and so I think

are all the other large ones.

4.6 2 7 Q; ñne; v rich; v m comp; g m b M,` but not to a nucleus; diam in 474

R A = 3525 ; consists of stars of two sizes, 11 and 15, vńth none inter

mediate, из if it consisted of 2 layers, or one shell over another. A noble

object. [N.B.--Comparing this place with h 2015, a suspicion ‘у’

proper motion arisen]

3754 VIII. 12 18 27 27.1 98 21 19 A cl of L st. It is the commencement of the bright milky way, which here 609

comes on suddenly in its main body. 1

3755 18 29 13.8 15226 55 pF;R;psbM;r;z5"...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.80

14.0 2716 NotvF;R;psbM;15...2o" . . . . . . . . ................ . . . . . . .. 4,81

3756 M.7o 18 32 5.7 122 26 46 Q;B;R;gmbM;diamìnRA=7‘.o;resolvedìntost14...17m. 4.77

^614 8.3 26 35 Q; B; R; gbM; resolvedintost 15m . . . . . . . . . . . . . . . . . . . . . . . . ._ 4.78

8.8 26 54 Seen, and place taken; no dœcription. [N.B.-This is no doubt M 70, 619

though the P D of that object is stated at 121°, which (all the above

observations agreeing) must be the wrong degree.

3757 ..‚ 18 32 9.9 1552125 B;R;psvmbM;40";l1a.sa:k6.7or7m,5’or6’np . . . . . . . . .. 727

12.8 2026 vB;R;f1rstvg,thenpsmbM; 90";a*6.7m,7'sp . . . . . . . . . . .. 708

3758 .. 18 35 53.8 99 33 39 cl ЧП: class; p rich; irreg R; p well insulated; not much comp M; 591

10’ d1am;st 12. . . 15; one 9 m taken.

3759 .... 18 37 32.9 14729 36 pF;lEinparallel;pslbM; 40"l,30"br . . . . . . . . . . . . . . . . . . . . . . .. 4.71
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No. Synon. RA. 1880.0. N P D. 1880.0. Desgripgion, Remarks, gm 5,„,ep_

h. m. |.d. о ‚ ‚‚

3760 18 40 46.2 153 21 38 Neb. 'No description Д . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708

3761 ........ 18 4133.6 144 0 31 F; S; lE; 18" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 710

38.1 1 1 F;lE;vgbM;8o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

vF;_vS;R;gbM; 12". [This PDwas read off: 144°2’38",bnt 468

being already 2 fields past the meridian, this will require I large swing

correction, which will bring it nearly to the value determined in the

other regular observatìons.]

3762 I. 47 18 43 50-9 98 54 10 Q; p L; F; R, rather ìrreg; vglb M; 6’ or morein diam;v.l1 resolved. 591

A ñne object, the st being very close and numerous.

3763 M. 54 18 44 10.7 120 41 5 Q; B; R; gmbM; diaminRA = 9‘; с1еа.г\у resolved with left eye.. 476

A'6"4' 10.7 39 39 Q;B_;pL;vlE;gbM;2§'diam;resolvedintost15m,withafew 477

outliers 14m.

11.1 40 54 vvB;R_;psvmbM,toala.rgenipple;diam2§'; pos ofa* 13 m, 619

almost involved= 147° i.

39 30 Obsinequatorial zone rev, July 16, 1836, onaneb. B; sb M; 9o"....

3764. . . . . . . .. 184424.o 1561917 vF;R;glbM;20";a*9m5'dist; pos=22o° . . . . . . . . . . . . . . .. 603

25.2 19 28 eF;g1bM;20” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612

3765 184449.7 15849 27 vF;L;R;vgvlbM;60';RA::beingbyanauxil.iary*........ 603

,... 48 58 eF; R;40";toolateforRA;samenebasNo.3,_/`603 ............ 612

3766 111, 143 18 44 51.9 112 54 24 Close, to the south of, 11’ Sagìttsńi; a very small cluàtering knot, with 793

11, gon perhaps nebula. Adoubtful object. Isee 3 or4of the st, but thereis

also a nebulous appearance.

3757 ........ 18 46 16.8 147 59 `1 pF; R; psbM; 30"; the central brightness comes almosttoanuclens. 471

3768 .. . .. 18 47 2.8 155 7 37 pF; S;E;glbM; 15';2st8mprecede;thenearestabout8'. Both 708

are nearly on the parallel, or a little south of the neb, by diagram.

3769 ..... .. 18 48 .. 144 9 48 e F; p L; R. The R A not observed, but the observations immediately 468

Eïcêding and following being 48"‘ and 53'“, it is probably between those

1 .

3770 A. 573 18 48 4,1 126 51 0 Q; B; L; R_orv l E; v g b M; diam 5'; perfectly resolved into st 485

14. . 16 m, with stragglers extending to 8’ diam.

3771 184917.8 159 9 8 vF;S;_R;pmbM;10'diam;spa*7.8m;agreatmanyst12and 614

13m1nfìeld.

3771 18 5o 28.4 152 26 1 eeF; vg1bM; 20"; averydillicultobjech....................... 481

3773 ~~ 18 50 31.1 155 42 5 vF; R; glbM; 20”; theprecedingof2................... . . . . .. 708

3774 ~~~ 18 50 46.6 155 4035 eF; R; glb M; 25”; thefollowingofz . . . . . . . . . . . . _... . . . . . . . . .. 708

3775 18 52 22.4 1513639 pF;vS;E;psbM;12'l;has3starspreced.ìng ................ 480

24.3 37 6 F;vS;lE;follows2st14m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 481

3776 A. 262 18 53 34.5 154 6 22 р B; R; at iìrst v g, then sv mbM; total diam 2', but that of the 600

Bpart=15.

35.2 637 B;R;gpmbM;6o";r .......................... . . . . . ....... 708

3777 18 54 46.2 152 13 10 eF; R; glbM; 30"...... . . . . . . 726

3778 A. 295 18 55 44.0 150 14 6 Q; B; R; p rich; p s m b M; 5'; stars of 2 sizes, viz., 11.12 and 726

15..16; sp1sanelegantñrstclassDstar.

48.6 14 16 Q; B; rich; p smb M; 7’. The stars are of 2 magnitudes, the larger 480

11 m, run outinlines like crooked radii. The smaller, 16 m,arema.ssed

together in and round the middle.

49.5 1516 Q;B;L;Rratherirreg;rìch;st11....16m;comesuptoablazeìn 471

the middle; semidinRA=25'; âne; one star 7.8m issp out of the

cluster.

49.6 14 21 Q. The central mass consists ofsmaller stars than the outside .......... 481

49.9 1413 Q;B;irregR;psvmbM;allresolved;st11....15m;diam5'; 716

hasa1|:7m4's.a.nd14‘prec.

3779 18 57 4.9 147 18 9 pB; R; gbM; 80'.. . . . . . . ......... .................... ..... 712

3780 —    18 58 13.1 140 55 1 рВд pmEìnp0s63°; vglbM; 60'............................ 789

14.8 53 27 eF;pmEi.npara.l1el;glbM;90'l[sicinMS.].................. 468

3781 .. .. 18 59 45.5 146 35 10 pB; R; 20’ . . . . .................................. . . . . .......... 710

3782 19 1 53.3 140 55 9 aF; R;pL; 50" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 468

56.4 56 56 vF;ìrrR;40". . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. 789
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N0. Synoo. R A. 1830.0. N PD. IBSN). Deltríptlon, Remarks, kc. Sweep

‘11. 111. s.d. о I „

3783 .. . 19 4 13.3 15o 4.7 14. vF; R;lbM;zo'. Thentofg . . . . .. . 726

3784 ...„... 19 425.8 159 4744 eF;15". Т1ъе2пс1о1`3 . . . . . . . . . . . . . . . . .. 726

3785 ‚— --» 19 426.8 1504.914 eF;zo". The3rdof3 . . .. 726

3735 -~»~ 19 4.45.6 13° 1,3 4,1 VF; S; R; pslbM ....... . . . . . . . . . . . ........................ 479

3787 ...„... 19 7 32.2 154, 1130 рВ; R; psbM; . .. ..... . . . . .. 600

3788 .. .. .. 19 8 49.0 14.6 4. 54. ‘Г; L; R; vglbM; 9o'............ ....... .... ...... 710

3789 ........‹ 19 859.9 1501541 vF;R;pslbM;4.o”...................... .. ... .. . 726

61.3 14.16 NotvF,orpB;R;psmbM_;3o".............. ..... 471

61.9 13 4.1 vF;B.;lbM;zo”;hasa*9mz’so11th................ .. .. 480

3790 .. 19 947.5 155 55 33 eeF;S;ha.|oneorzst9m,5’o16’dist..... ... . . . . . . . . . . 612

55.4. 56 4,7 eeF;pL;nmongsmallst:1r1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603

»... 53 13 Viewed; eeF;butitisanebu1a. [No RA observed, and the PD not 510

ш Ье put in competition with those of regdar observatioxm]

3791 --  19 12 2.5 14,517 1 pF; mE; pslbM;hasa*nearspend. [N.B.-By obsthemìnute 710

of RA in 13; but as mother obs makes it 12, the earlier minute is

preferred]

4 5.7 1644 pB;p1nE;S;followsn*11m........... . . . . . . . . . . . . . . . . . . . .. 4.69

3792 ...„... 19 16 21.0 1291319 eF;R,;ygy1bM;4,Q" . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . .. 4.33

3793 .. ..... 19 18 18.1 146 1519 eF; VS; lbM; makesalozengewith3vSstnearit . . . . . . .......... 71o

20.3 15 4. eF; S; R; within [partly within] asmall triangle formed by 3 st 11, 13, 469

and14.m.

3794 ...„... 19 251о.5 161 1 14 рВ; ршЕ; gb tooneend (or bydiagram n doubleneb). Astarßm 614

follows on the parallel.

11.9 11,5 NotvF;lE;gbM;z5”... . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . .. 604

3795 ........ 19 1,5 11,6 ‚з; 40 6 eF; ‘З; appendedtoa ak 14.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.89

3796 ........ 19 1,5 15,9 11,8551@ eF; R; vgbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 483

‚‚„ „,_ Well looked for, but onlyasmall stargroup found. N.B.-Sky murky.. 485

‘ 3797 .... .. 19 1,9 9_5 149 ,_ 35 R; vgb M; 30'; haze thickening rapidly . . . . . . . . . . . . . . . . . . . . . . . . .. 4.71

9.9 ,_ 51 B; mE,inposi1:'on169°.z; psbM; 9o"........ . . . . . . . . . . . ....... 470

3798 M. 55 19 29 12.3 121 21 6 Ю; рВ; vL; R.; v 5 1 b M; diam in R. А 3o‘.o; all resolved into 478

А.62о |epnratest13...161n;notsooompMastor\u1togethe„rintoablue

ornipple.

14,5 13 15 @;nfmeL, R, cl11sber;6'diam; nllclearlyresolvedintost 11,11., 13m; 618

does not come up to a nipple.

3799 н... .. 19 31 41,5 14,5 44 7_1 рВ; PIDE; glbhfj 40"l,30"l)l‘ . . . . — . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.69

380° ~~ 19 33 23.7 118 56 47 eF; R.; vlbM; 40"; a 4: 9 m north of it, at 6’ distance has what may 4.75

Éesestsnily taken for a nebula nttnched to it, but it is only a little group of

,S301 ~~ 1946 52.7 1554127 eF;R;vS;p|hM;ha.s*11m9o'np,andone8m6'dist,sf.... 602

3302 ~~~ 19 4.7 3.4. 122 16 9 pF; R.; psbM; 15'; onnhighly stippled or dotted groxmd . . . . . . . . .. 495

3395 19 43 33,9 137 3212 eF;lE;glbM;3o' . . . . . . . . . . . . . . . . . . . . . . . . 467

-... vF;R;bM;15";foundandviewedbytheplaceoff467 . . . . . . . . .. 729

3394 " I9 49 6.2 14633 14 F;L;R;vglbM; 9o";formsatrianglewitl1zst 11 and 12 m, 469

followingit.

9.4 32 54. pF;pL;R.;vglbM;8o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 710

3805 .......‚ 19 4_9 45,7 1304012 pB;S;R;hnsavSstarnp..... .. ............... ....... . 488

3806 .. .. .. 19 50 4,8 14.5 18 35 vF;R;bM;1.5” . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 710

3807 .. . . . . .. 19 51 7,3 133 4.3 59 pF; S; R.orvlE; psbM; 15'...... . . .. . . . . . . . . . . . . . .. 729

3303  - - -  - 19 52 17.5 144 5029 vF;S;R;glbM;1z'............ . . . . . . . . .. 469

20.8 50 4.6 F; S; R,orlE; bM ... . . .. . . . . . . . 716

3809 19 53 6.2 146 5156 NotvF; S; R......_... . . .. . . . . . . . . . . . . . . . .. 470

3319 ~--- 19 54. 4.8 151 341,3 F; R.; gbM; 40" . . . . . . . . . . . . . . . . . . . . . . . 726

331! A-425 ` 19 54 5o.7 133 504,9 B;S;lE;pgmbM;zo"......... . . . . . . . . . . .. 467

55-4 51 26 В; S; E; gpmbM; 25". lfnmisprint of 41°1z_' of 4_1° 1?’ 729

Ье presumed in M1. Dunlop's catalogue, this object 1s ldentlüed wlth his

No. 425.

_._  ...._ ч —_- - ‚_.—..._._ - _—.

‹--‹—‹ .._ .- д.—. — _
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_‚ --_ _, _È ’ 7“ —' '_ Y ”— ——— Y--« Anw-f-«cp ‘п ———. -—‚——..-г› - Y — î й ~ ’ ” ’

N0. Syflûll. R À. 1830.0. N P D. lßwß. рыщрцод Remgrkg. &¢, Sweep,

h. m. s.d. 9 ‚ ‚

3812 . . . . . . .. 19 55 14.4 1465217 vF;lE;glbM;1.o'.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.69

3313 19 57 9.7 145 16 8 eeF; L; pmE . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . .. 71o

3814. . . . . . . .. 19 571-7-4. 1385131 vB; S;R;pgmbM;zo' . . . . . . . . . . . . . . . . 467

30-5 511.8 vB;R;gvmbM; 30’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 71.9

5815 . . . . .... I9 57 4.5.0 138 46 16 F;p1nEìnpara.11el;gbM; 3o'l..... . . . . . . . . . . . . . . . ...... .. 4.67

4-7-4- 4.634. pF; IE; 25“ . . . . . . . . . . . . . . ................. .................. 729

3816 . . . . . . .. I9 58 48-5 161 1710 Р; R;g1bM;3o”; hasavS*precedi11g; ñrstof4 . . . . . . . . . . 604

51.7 16 54. F; E; 4.o"l; hasn ak gm 1o‘.5 preceding. The minute of RA altered 614.

from 53[:o58,aabot11 the context of the MS. and the obs of/'6o4. agree

‘ mreqmrmg.

3817 .... ... 20 013.7 1612215 pF; R;10”;avSalmostinvisible*sf;zndof4.........-. . . . . . . .. 614.

15-7 2-2- 2-5 pB; S; R; 1’; 15‘ ...........—‚...‚..‚.....‚‚... ... . .. . 604

3818 . . . . . . .. 1° О 31-2 I5! 22 50 eF; eS; the 3dofagroup of4. ....-.................... „...... 604

32-‚2 12 О vF; vS; R...............„................„....... ......... 614.

3819 . . . . . . .. 20 1 5-7 135 39 33 F;vS;R;vgmbM;1o";a*7msfdist5'............ . 4.53

3820 ..... 20 1 24.9 161 2-1 15 pF; S; R; r; 15”; thelastof4..................... .... . 6o4.

31.1 22 16 eF;vS;hasavS>kclosetoit...... .... ‚.... .....‚....‚.... 614

3821 . . . . . . .. 1-0 I 56-5 ‘3S 1 45 vF; L; R; glbM; 9o”.................... ......... ... ‚‚ . 472

3822 . . . . . 20 4. 20.1 14-3 17 52 pF; L; pmE; glb M; 2‘1, 1'br .......... .... „...... .. 615

3823 ........ 20 5 45-2 ’44 ’-8 23 vF; L; IE; 2.’l,9o'br ...............-...„.... .... . ...... 710

3824 „...... 7-0 5 22-7 13519 4- F; R; vglbM; 15’. . . - . . . . . . ... . . . . . - . . . . . . . ‚.... .. . . . . . . . .. 463

24.2 1925 pB;S;R;gbM; 25” .. . . . . .‚............ ‚... . . . . . . . . . . . . ‚. 47;

331,5 __ ‚‚‚„ 20 831.7 133 45 21 pF;R;svmbMtoa*11.m; 20’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,67

34-4 4517- pF;R;gbM;1.o' . . . . . . . . . . . . . . . . . . . . ......‚..... - . . . . . . . . . .. 719

3335 , _ ‚ ‚ _‚„ 20 1151.0 140 57 36 F; R; S; glbM; 15”amongstars . . . . . . . . . . . . . . . . . . . . . . .... . 615

332,7 .. . „ 20 12 48.4 1341129 F;R;psbM;z5'........;.. . . . . ..... . . . . . . . .... . . - . . . . .... 71.8

3818 ........ 20 15 35.6 137 3441 pB;pL;gbM;near1.st1om .................... . . . . . . ...... 4.63

3329 . . . . . . .. 20 17 51.8 17o 34.4.8 pB;R;ps1nbM;1.5' . - . . . . . . . . . . . . . . . . . . .. 61|

3830 . . . . . . .. zo 18 42.1 138 2 22 v F; attachedtoa ak 12 m sf. [N.B.-Bya diagram made at the time 463

t.hestariasp.]

3831 . . . . . . .. 20 19 55.8 13446 4.8 eF;pL;R;vgv1bM;4.o' . . - . . . ...................... . . . . .. 71.8

3831. . . . . . . .. 20 21 8.1 1212322 pB;R;gbM;ha.szor3stverynea1it .... ...... .. ‚.... 619

8.7 23 21 F; R;gbM;25';betweenzsta.rs...................... - . . . . . . . .. 620

11.5 23 30 F;S;1E;bM;15"l,12"br......................- .. .. .. 476

12.7 14. 0 pB;R;pgbM; 1.5' .... . . . . - . . . „...... . . ...... . .... 618

3833 . . . . . . .. 20 23 5.2 164 12 54 F; S; R; glbM; fol1owsa.l1ookof5sta.rs........ . ..... 6o6

3834. .. .... 20 23 42.3 122 33 0 В;111Е;рз1ЬМ;2}‘1,40’Ьг...‚....‚..... ......... .. . .. 476

4.3.1 32 26 pB;pmE;psbM;8o”l,1.o'br............. . . . . . . . .... .. 477

43.7 33 23 B;L;mE,inposition6°.o;psmbM;3'l .. . . . . . ............... 620

3835 .. .. .. 20 25 43.4 14240 51 pF; L;R;glbM;1.';thepreeedingof1. . . . . . . . . . . . . . - . . . . . . . . .. 4.68

48.1 4.141 B;pL;R.;gbM;r;8o” . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . .. 615

3836 . . . . . . ._ 20 1.6 8.9 1424446 vF;R; 4.o" . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .... . . . . . . . . . . . .. 468

‚3_7 43 51 F;R.;glbM;3o” . . . . . . . . . . . . . . ........... . . . . . . . . . . . . . . . . . . . .. 615

3837 .. 1.o1.746.S 144 53 54 pB;R;pslbM;6o” . . . . . . 71°

3838 ..... .. 1.913 8,9 159 1,0 30 pF;L;mE;vgbM;3§’l;1§'br;hasaba.re1ypereeptiblepointin 604

themiddle.

3839 . . . . . . .. ¿Q 3Q 38,1 113 5 до vF;L_; R;gbM;onafaintlystipp1edgro11nd .................... 4,95

384.0 2030 48.3 143 57 35 eF;pL;1E; 6o”l; 5o"br ................ . . . . . . ........ 710

51.1 5744 vF;E;lbM;35"l . . . . .............-............... . . . . . . 615

3841 „...... 20 37 42.7 128 36 55 В; R; pgmbM; 25"; fo1l0WI4Sfi Ofwhìdllìsgm ............». 4.83

3842 ‚ .... .. 2040 7.8 1392416 pB;S;lE;gmbM;x8”l ....-.......... . . . . . .... . . . . . . . . . . .. 4.97

384,3 „, ‚... 1944567 14,1. 30 46 eF;S;R;t.heprecedingofz . . . - . ‚... . ~ „ »»¢»¢........... 4.68

58.1 31 25 vF; pmE .......... . . . . ........ . . . . . . . ............. .... ‚‚ 4.98

II
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No. Synon. R A. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. ‹, ‚ ‚

3844 . 20 45 17.6 134. 37 14. eF; S; R.; 45” ....‚....................... .............. .. 728

3845 „...... 20 45 36.1 142 30 56 F;L;1E;glbM;9o"l;thefollowingofz. . . . . . . . . . . . . .. 468

37.6 30 55 vF;pL;lE;vgbM....... . . . . .................. ...... 493

38.6 31 3 F;R;glbM;zo” ................................ .... .... 615

384.6 ...„... zo 46 12.0 139 1715 F;S;R;gp1nbM;ha.savB:k1'prec ...„... ............. 4-97

17.3 16 45 pB;S;lE;gbM;amongBstars ............ . . . . . . . . .... . . . . .. 495

384.7 .. .. ._ zo 4,7 11.0 14,6 13 44 А :I: 10 m,bowhich is attached or almost so, by its extremityaneF,vs 459

` nebulous ray; v m E in merid 15” 1; 4” br; night superb, and without

this condition it were useless to look for this object.

12.0 12 43 eeF;vS;R;Sofasma1l:|:13m, 1o”d.ist........... . . . . ......... 71°

3848 . .. 20 5149.4, 1394215 pF;pL;R;glbM ................................ . . . . . ..... 497

52.8 414.0 F;S;R;smbM;15" . . . . . . . . .. 495

3849 . 20 52 7.8 139 47 25 eF;R;lbM;hasaz|:11m6o"follonparalle1 . . . . . . . . . . . . . .. 497

3850 .. . . . . .. zo 53 11.1 14-313 5 pB;vS;R;pslbM;1z" . . . . . . . . . . . . . . . .. 463

13.4, 13 20 pB;S;R;ps1nbM;15” . . . . . . ......... . . . . . . . . . . .. 515

13.5 1244 pB;S;R;psbM;15";amongsta.rs. . . . . . . . . . . . . . . . . . . .. 498

3851 . zo 55 18.1 135 29 4 Anebuloun looking but doubtful object followinga :lz 1o m. My eyeistoo 4-53

much fatigued to be able to decide on its nature.

22.0 29 25 F;E;vgv1bM;60"l; 3o"br;neara* „...... .‚ 49°

385z .. . zo 56 15.1 1375149 pF;S;R;bM;haszst1zmn0nl1 . . . . . . . . . . . . . . . . . . . 497

3853 . . 20 57 4.4 15442 53 pB;lE;pgbM; 3o'l....... . . . . . . .......................‚... 727

3854, ..... .. 20 57 9.2 1541242 pF;R;psbM;z5';hasa:k7.8m1o’prec,exactlyinthepara11el.. 502

3855 ........ 20 57 39.8 139 59 18 ee F; S; R; on a delicately and uniformly stippled ground; a bright 497

triple ak 6’ or 7’sf nearly pointstoit.

3856 . 21 0 2.1 139 58 38 B;R;gpmbM;35’ . . . . . . . . . . . . . . . . . .. 497

3857 _,_„ ,_ 11 Q 3_4 158 59 11 VF; R;gllJhÍ; 2.5' .... . . . . . . . . ... . . . . . . . .... ‚.... ‚ . . ‚ 619

3858 zx 336.1 13754.53 F;pL;R;glbM;9o' . . . . . . ...... ............. .. ..... . .. 497

37.6 55 15 B; L; pmE;gb M; z'l; 9o'br ......... ........... .. . 496

3859 _.,.. ,. 11 451,5 139 4, 8 B;S;E;hasa*10m3'nf...... . . . . . . . . . . . . . .. 4-97

53_5 357 B;pmE;psmbM;4.0"l;lmsa*11msf...... ..... 457

3860 A405 д 7 1115 139 16 12 B; R; pgmbM; 6o'...«....................... . . .. ...... 4-97

,_5_g 1625 vB;pS;pmE;psvmbM;z5”l,15'br . . . . . . . . . . . . . 496

3861 „,_„,_ ‚д ц L5 1331118 eF;vS;R.;theprecedingofz................ . . . . . 718

gse; __ „ц,“ 1504455 B;lE;gpmbM;9o'l,4.o”br .......... .. 613

3863 „__„„, 11 14 57,1 133 8 4 vF; S; R; thefollowingofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 77-8

3864. _ _ _ _ _ _ _‚ 11 15 55,3 139 47 50 eeF; vS; R.; 10”; the feeblestobject imaginable ...-... . .‚.. 496

3355 . . . . . 1117 1_4 143 3059 eF;vmE,inpos=9o°.8;vgbM; 8o'1;hasa*s . . . . . . . . . . . . .. 453

3866 __ 1119194 133 4946 F; L;vlE;vglbM; z'br;theprecedingofz . . . . . . . . . . . . . .. 489

3°_7 49 26 F;pL;lE;gvlbM;60'.................................... 723

3857 .... .. 11 19 4°_7 133 54. 0 vF; just seen; R.Adeduced roughly from that ofthe preceding nebula.. 723

4,4 5326 г;$;в;1;1ьм; 3o';thefollowìngofz ....... .... .. 489

3868 q,1,_056_7 129 2127 pF;S;R;psbM,15' . . . . . . . . . . . . . . . . ‚.... . . . . . . 433

12 1° vF; vS; R; 15’. ToolateforRA............ ............. . . 713

3869 ........ 1111354, 1344844 В;В;Р1ЬМ; 30’ . . . . . . . . . . . . . . . . . 490

3870 A.z63 z1zz11.o 154 39 o pB;pL;R;gbM;6o".... . . . . . . . . . . 727

13.9 39 7 F; L; R.orlE; vgpmbM; 60’; г; with long attention it appears 5°?

mottled. Perhaps A z63, with 3'“ correction in R A.

3871 .. 21 23 50.1 13134.z8 pF;S;R;gbM;15" . . . . . . . . . . . . . . . . . . . . . . . . 4,88

50.2 34 22 vF; R; zo".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718

3872 . . . . . z1 14 133 145 18 40 р В; Ь; v m E in pos 1z7°.1; ñrst g, then pslb M to a v feeble 499

nucleus; 4’ 1, 40” br; hasn ak 11 m preceding.
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N0. Synon, RA. 1830.0. NPD. 1880.0. Description, Remarks, Arc. Sweep.

h. m. s. d. то ‚ ,_

3873 . . . . . . .. 21 z5  127 32 ‚. е F; p L; v gb M; 2'; place considerably uncertain, having beenfound 486

when much past the meridianinsearchinginvain forA 561. Thisnebis

much too faint to have been seen with 9 inches aperture [to say

nothing of the diference of place, for mine cannot be so much in error

as would reconcile them]. It precedes a ak 6 m nearly in the parallel,

about 4o seconds of time. _

3874 . . . . . . ._ 2127 57.4 15440 3 vF;S;R; 12'; hasavSdouble*nf,near............ . . . . . . .... 727

3875 . . . . . 2127 57.4. 17218 14 F;pL;R;vgvlbM;5o”...._..................... . . . . . . . . . ._ 795

80.8 17 36 F;pL;vglbM;hasa1|<13monit . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 796

3876 .. .... 21 28 54.1 165 52 29 pF; R; ñrstvg, thenpsbM; in a ñeld with many large stars, and 627

strongly stippled.

3877 . 21 29 27.4 133 17 56 B; S; R; psmbM; 15”; (fog) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 489

31.6 18 46 B; l E; g p m b M. [R А obtained by calculating from A P D and 728

observed position, with a star near it, and therefore not to be considered

asexact.]

3878 M. 3o 21 30 45.5 113 56 38 Ф; B; IE; bM; 4’l, 3’hr; all resolved into st 16 m, besides a few 474

11.2128 12 111. Two lines of rather larger stars run outnf.

3879 21 30 55.7 143 3,3 34, eF; IE; vglbM; 30'; makes an obtuse angled triangle, with 2 st 468

9and1omton.

3330 „...... 213126.o 1353342 vF;pL; R;vglbM; 2’dia.m . . . . . . . . . . . . . . . . . . . . . . . 490

3881 . . . . . . .. 2131 42.8 11,513 1 eF; vS; amongstars ......... ......... .. ........ ...... 493

3882 .... . 213159.8 124 56 4 vF; S;R;bM...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 492

...‚ 56 36 pF; toolatefortransit ... ................. . . . . . .. ...... 493

3883 . ...... 213,433.2 1391228 vF;R;S;glbM;theprecedingof2 . . . . . . . . . . . . . . . . . . . 497

33.7 1150 pF;R.;gbM;15"........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 496

3884, .. . . . . .. 21 34 57.2 139 758 pF;S;R;glbM;thefollowingof2 . . . . . . . . . . . . . . . . . . .. 497

59,4 8 о vF;R;gbM;15” . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 496

3885 2135 13.7 1371749 NotvF;S;R;gbM;2o' . . . . . . . . . . . . . . . . . . . . . . . . . .. 49o

3886 . . . . . . .. 21 36 1.5 161 6 57 pB; R; vgb M; 20“; astargmfollows, 8’dist . ..... 616

3887 ........ 2136 42.o 15129 32 eF;pL;R;6o”;tl1eprecedingof2 . . . . . . . . . . . . . . . . . . . .. 613

3888 „...... 21 36 42.6 1412114 eF;lE;glbM;7o’l,6o”br...... . . . . . . . ..... . . . . .. 463

44.4 2032 B; L;pmE;vgbM; 2’l,8o”br.............................. 498

46.2 21 22 v F; p m E; vglb M. (N.B.-Mirror begins to show signs of вина: 739

oflight.)

3gg9 . . . . . . ._ 21 36 45.0 1512327 рВ; pL;lE;gbM;4o”l,35br;tl1efol.lowingof2..... . . . . . . . .. 613

3390 . . . . . . .. 2138 3.4. 1251358 pB;R;glbM;2o" . . . . . . . . . . . . . . 493

3391 ........ 21 39 33.3 125 49 11 pB; R; bM; 20“; a 11: 14mpreoedesjust ont ofneb . . . . . . . . . . . . .. 492

34.2 39 43 pB;L;vg‘bM;has5st8minñeldsurroundingit................ 493

3393 2140 21.7 1471925 pF;R;gbM; 35” ........ . . . . . . . . . . . . . . . . . . .. 499

3393 . . . . .... 21 4.o 24.8 146 21 53 F; L; R; first g, thenp slb M. [N.B.--It is not improbable that this 5oo

and the nebula immediately preceding f 499 аге identical, one or

other being mistaken 1° in P D. Still, as both observaliorw are clearly

written in MS., and, as the difference ofP D even then is rather con

siderable, (1’ 28") I have thought it necessary to enter them aeparately.]

3394 ... 21 4134.7 139 3 4_7 B; R; gmbM; 39".... . . . . . . . . . . . . . . . . . ......... . . . . .......... 497

38.2 259 vB;pL; R;smbmtonucleus;4.5"...„... . . . . . . . . ..... 496

3895 2142 16.0 133 49 47 B;R;pgbM;20';withinatriangleof3st13m.............. .. 497

3395 ........ 21 4343.5 141 28 24 eF; mE; vgbM; ratherwedge-formed; ?ifnotbinuclear 4.68

47.7 17 37 F;IE;vglbM;4.o"................. . . . . . .. 73o

49.3 2645 F;pL;lE;vgbM;r...... . . . . . . . . . . . . . . . .. . . 498

3897 21 44 5.2 120 5 o eeF; vS; 1o"; barely perceptible; sky perfectly clear...... . . . . . . . . .. 620

3898 - - 214.4454 119 49 54 eF; S;E;orhasaneF*near..................... .. ‚.... 495

3899 214,459.1 1401916 pB;S;R.;gbM; 15" ........ . ‚.... ... . . . . . . . ..... . 497

62.9 1915 pB;S;lE;psmbM;2o’..... . . . . . .................... .. . 496

3900 2145 9.5 1253712 B;pL;glbM;morenebulœhereabouts........ .... . ..... 492

12.6 36 20 B;pL;irregR;glbM;r;6o"........ . . . . ...... . . . . ...... 493
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No. Bynon. R A. 1830.0. N P D. 1880.0. Description, Remarks, Acc. Sweep.

h. m. s.d. 9 ‚ д

3901 ........ 2149 5.5 134. 6 59 F; L;mE;vgbM; (Fog) .................................... 489

. .. Viewed;pF;pL;lE;glbM;5o";readilyfoundinplaeebyf489, 728

but place not retaken.

3903 _ _ _ _ _ _ __ 3149119 11,141 43 pF;1E;glbM; 40".................................. . . . . . . .. 494,

33,6 4,152 vF; pL; R;gbM;40" . . ........ 620

29.1 4,123 vF;pL;lE;vgbM; 50"l,4.o"br............... . . . . . . . . . . . .. 619

3903 _ _ _ _ , _ ‚‚ 115° 1_1 33411, 4, pB;S;R;psmbM;15"................ . . . . . . ....... . ‚ . . . .‚ 4.89

.... Viewed;readilyfoundbyplaeeof_/'4.89; B;lE;vsvmbMtonucleus

39o4_ „„_„. 7,1 50 53,8 143 34 1 pF;S;R.;pslbM;15"....................._................ 4.68

34,4 33 7 pB;S;R;psbM;20" . . . . . . . . 4,98

56.7 334,2 pB;R;psbM; 20’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730

3905 ......‚‚ 21 50 55.2 115 26 51 F;_ R; vglbM; 4.5"; basa ak 10 111, 90" dist from centre, following 474,

mparallel.

3905 ...„... 21 51 11.2 138 30 20 eF; S; R; даты: to distinguish from a 11: 15m; has a ik 8 m, dist 496

4.'npnearlyinpara.llel,and another 11 m, 60”nf.

3997 . . 1,151, 1,9 154,514.7 F;RorlE;vgbM;4o”........ . . . . . . . . . . . . . .. 691,

3_3 5152 pF;lE;gbM;25”long.......... . . . . . . . . . . . . . . . . . . . . ._ 737

3993 ...„... и 53 4_3 111,49 13 pB; pL; gbM. [Thejîrctq/`a_¢ro«pqf4.] Seejîg.11,PI.IV. .. 494.

5.1 4121 рВ;Е................................................ . . ‚ — . . .. 4,93

3_3 41, 1.4, рВ; R;4o" ................................. ......... ..... 4.92

9,1 4.0 54 F;pL;lE;gbM............................. ...„... 619

3909 . .. . ,_1 57, 6.6 122 4.6 51 B; VS; R; sbMtoa*. [T7ie2adqf4,.]............. . . . . . . . . . .. 493

6_3 46 53 B;S;R;sbM............................. . . .. . . ._ 494,

7,4 47 18 pF; R ............ .. .. . . . . . . . . . . . . . . . . . . . .. 620

19,1 45 49 рВ; S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619

3910 ........ 31 51, 9_1, 111,49 4 In_/`493thiswastakenforavFsb1r, butInowperceiveitplainlytobea 4.95

small faint round nebula. [Place deduced from that of the larger neb,

to which it is attached (No. 4 of the group), by a careful measurement

of the diagram made at the time, taking for the unit of measure the

Iinejoíning the centres of the 2nd and 4th neb.]

19_4 4g 3 pF; S; attachedtoalarger, following it. [The 3rd of4..] . . . . . . . ‚ . . .. 620

3911 1,151,115 111,474; vB;pL;|bMtoastar;hasavery faint starsp. [The lastqfa 493

9f°"P0f4]

12.6 4,8 34, В; R; m E, or rather distinctly binuclear, or a double nebula. Pos of 495

the smaller about 250°. Much bnghter and better seen than last night.

Not a doubt about the nature of the appendage.

11,9 48 8 B;pS;R; double.... . . . . . . . . . . . . . . . . . . . . . ............. . . . . . . .. 620

13,5 4,649 B; R;gpmbM;4.0" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619

159 49 о В; p L; R.; smbM; place roughly derived from that of the 2nd of the 494

groupasobserved.

15,3 43 1_4 B; R; pgbM; 40”. [Seeñg. 11, PL IV. fortl1isgroup.] .......... 4.92

3911 . . . . .... ‚д 53 13,3 135 37 39 eF; S; R; 2’nofa xk 8m; a_doublesta.r 10= romfollows nearly on 485

the parallel of the neb, and pointing directly toit. Asure observation;

but exceptinthe ñnest nightsthisnebwillnotbeseen.

3913 ....nn zg 54 4,1 155 17 47 VF; S;1E;vgbM; 2.0"-........¢¢¢¢.»....»«»«...»«...». 60?

3914 ... . .. д 34 3_5 133 7 33 pB; S; R; gpmbM; 20” ... ....... .. . 602

9,5 3 п, рВ; S; R; psbM; 20" .............................‚....‚‚ ‚ 727

3915 1154319 149 55 37 B; R;gmbM;20”; basa*12m6o"fol1.................... 497

53,9 56 43 pB; R; pslbM; 20"; position ofa ik 14mfromneb= 1o1°.7 468

559 56 3; pB;R.;25";amongsmallstars............ . . . . . . . . . . . 730

57_5 56 33 vB; S; R; smbM; 15"; among many stars. The R Ascensions of 4.98

this f uncertain to 4 or 5 seconds, owing to unexplained fluctuations of

thezeros.

3916 ...„... 1,1 554,75 1553117 vF;vS;R;pslbM;followsa:k11m,3'.... ..... . . . . . 602

49_3 3; 53 vF; S; R; ),butagoodobservation............. . . . . . .. 717

3917 _,„_„„ 2| 56 IL; 14049 30 pF;S;R;smbM;15' ........... ......-... . .. . . . . . . .. 4,96
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'__' ,V _‚ д. —‹ ‚ .î.g. . — ‹.— ‘- 1“ - 7

-_.... .-4»»»--A

No. Synon. R А. 1830.0. N P D. 1830.0. Description, Remarks, kc. Sweep.

h. m. s.d. д ‚ „ Ы Y

3918 ,... .. 21 56 40.3 122 4 О pF; R; gbM. PDroughlydeduced fromNo.15ofthisf.. . . . . . . .. 494

41.0 425 vF; alarge starfollows . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . ‚. 620

45.9 4 9 v F._ [тьмы the jïrst of agroup of 3, No. 2 of which, however, is so 619

faint as to have escaped obs in sweeps 494 and 620.]

3919  215649.5 1481511 pB;lE:glbM;2}’l,1}’br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 470

...— .... Foundinplace; pB; L; E; iìrstg,thenpslbM; 3’l,2'br . . . . . . .. 735

3920 21 56 57.0 122 0 30 eF; S; star like; the 2nd of a group ц)’ 3. [N.B.-It precedes the 619

grd 2 beate of the chronom = 1&0. The RA here set down, it mu-at

be noticed, is comparable only with that single value of the R A of the

others, which resultsfrom _/` 619.]

3921 ~ 2156 54.3 12158 23 pF; R; gbM. [Thelastqfagroupof3.]............ . . .. 494

54-5 59 16 p F; the following nebula; alarge star follows . . . . . . . . ...... 620

53-0 57 30 F; R; gbM; the 3rd ot`3; follows the 2nd 11.0 . . . . . . . . . . . . . . . . . . .. 619

3922  — - - -  - 21 57 3.3 121 52 13 pB; L; 1E; gbM; 80'. [As this nebula might be seen in the same 494

field with all those of the group of 3 observed in sweeps 494, 619, 620,

it properly belongs to that group of which itforms the 4th and la.st.]

3923   — —    2157 41.1 1195239 vF; vS; R; almostiiniformlybright.............................. 495

3924 .. ..... 21 58 35.1 137 59 20 vB;R;gbM;45” . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . ..... . 496

3925 . . . . . . .. 2159 7.0 159 29 32 pF;R;gbM;25' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 616

3926 . . . . . . .. 21 59 25.5 118 38 27 Av Scluster or resolvable nebula; irreg R; lb M; 2’ diam; has 2 or 3 475

st larger than the rest.

3927 . . . . . 22 031.2 1554042 pB;R;psbM;near2stars.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602

34.2 41 4 eF; S; ) 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727

3928 . . . . . . .. 22 1 27.6 121 22 53 F; R; gbM; haszst 14mnear, one almostinvolved........ . . . . . . .. 494

29.2 23 34 vF;S;R.;2vSstnear.................................... .. 495

29.5 23 22 F; R;gbM . . . . . . . . . . . . . ..‚.. . . . . . . .. 620

33.5 22 45 pF; IE; gbM; either r,0rha.sloose stars.. . . . . . . . . . . . . . . . . . . . . .. 619

3929 . . . . . ... 22 333.6 1165927 pF;S;lE;bM;15”l,12'br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 475

3930 .... ... 22 419,1 120 12 59 F;pL;R.;gbM;80'.................... .. ............... 620

21.4 1313 pF;L;R;glbM;r . . . . . . . . . . . . . . . . . . . . . . . . . . 494

22.9 12 6 vF;lE;glbM; 50or6o'l........ . . . . . . . . . . „... 619

23.7 1319 eF;pL;R;vglbM;5o".................... . . . . . . . . . . 495

3931 .. ,... 22 5 5,5 135 4; 23 рВ; vS;pmE;psbM; 15"1, 8”Ь1. Theprecedingofz . . . . . . .. 499

3932 .......‚ 22 5 16.0 136 41 8 F; vS; R; 10“. ТЬе following of 2. Astur 8m follows nearly on the 490

parallel, and another to the north.

3933 22 9 27.3 145 57 50 eeF; R;rather11doubtfu1object ‚ . . . . . . . . . . . . ........... 499

3934 III. 458 22 11 17.0 115 31 43 NotvF; S; R; bM; 30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 474

3935 . . . . .... 22 13 24.6 1191227 vF;S;RorE,asifithadafeeblenebsp;glbM;15" . . . . . . . . .. 475

3936 . . . . . 22 13 27.9 1194815 eF;pL;R;vglbM;40"...................... . . . . . . . . .. 495

3937 . . . . . . .. 22 13 42.5 1231233 eF;S;R;lbM...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.94

3933 22 1436.9 124 32 58 B;lE;gbM; 50";has11bright.triple>|:sp..... ...... . . . . . 493

37,7, 33 9 PB; R.;pgbM;40";alargetrìple*sp . . . . . . . . . . ... . . . . . . . . . .. 4.91

3939 .. .. 22 15 58.7 122 3 26 vF; S; R. [Thepreced1'ngqf2.] . . . . . . . . . . . . . . . . . . . . .. 494

60.5 7-7-5 pF;S;lE.................. . . . . .... . ........... . . . . . . . . . . .. 620

64.6 2 33 vF; irregR,orlE; 400150”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619

3i F;R;glbM. Roughplaee . . . . . . . . . . . . . ..... ............. .. 494

3940 .. .,., 22 16 30.9 122 013 pF;pL;lE;glbM. [Thefollow1'ngQf2.] . . . . . . . . . . . . . 494

31.9 035 vF;S;R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 495

1| 32.0 0.. pF;S;R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 620

È 36.3 0 34 vF; IE; 30" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619

3941 ‚. ‚... 22 16 55.0 151 2- D eeF; IE; vgvlbM; very diflicult, but a certain observation. lt is 726

n p the first of3 stars 10.11 in.

3942 „... .. 22 17 21.2 126 034 vF;pL;R;vgvlhM; 30” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 492

29; 015 vF;S;R;gbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚. 486

K K
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3943 II. 4.69 zz 19 10.5 115 4.3 27 p B; ìrr R; 25”; involves a double * (13 m + 14 m) . . . . . . . . . . . . . . .. 621

10.7 43 19 F ; E; bM; r; binuclear, pos 6z°.3. Rather an equivocal object, 4-74.

whether nebulous or a group, but I incline to regard it as a nebula.

3944 zz 19 z7.8 126 19 29 vF; R,glbM;zo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.93

3945 i . zz 11 14.3 11,8 47. 1o eF; S; R. Thepreceding ofz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.86

7 25.8 : 38 5z e e F ; perceived with the utmost diflìculty, and taken at leaving the fxeld. 537

[Place very uncertain]

394.6 ‚‹ - zz 21 38.8 128 41 zo e F; S; R. Thefollowing ofz . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.86

4.6__t ` 37 Ё Required very long attention to see (mirror growing dim). [Place very 537

rude, by estimations from the preceding nebula, which is itself ill deter

mined in this_/Í]

3947 . . . . . . . . zz z3 46.4 131 49 6 F; p L; p m E; about pos of 75° with parallel; z§' long . . . . . . . . . . . . .. 4 737

3948 . zz 23 4.7.9 118 7 17 vF; S;lE; followsa* nmintheparallel . . . . . . . . . . . . . . . . . . . . .. 4.75

|3949 - zz z6 zz4 1165510 pB;L;mEinmerid;vlbM;4’l,z'br;) . . . . . . . . . . . . . . . . . . .. 474

7 22.4 5447 B;vL;mEinmerid;gvlbM;4'l,1§br . . . . . . . . . . . . . . . . . . . . .. 475

. . . . 55 3z B; L; m E in merid; 3’ l, 1’ br; cloud prevented transit being observed.. 67-1

3950    -  - -- zz z8 o.z 128 6 o pF; R;gbM;zo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 434

4.2 7 o eF;S;vlE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 435

6.5 5 7 e e F; barely, but certainly seen. [N.B.-The obs makes Ille R A 637

29"‘ 6‘.5‚ and as the P Dfaíla afa perfect agreemenl, it Lv no! impos

sible lha! this may be u diferen! nebula.]

3951 -  - — — - -- zz z8 z9.5 157 11 34 pB; mEinparallel; gbM; 50"l,z0"br . . . . . . . . . . . . . . . . . . . . . . .. 610

395z - -  -    zz 33 4.2.8 113 45 50 e e F; v S; R; a double star follows about 4.0' on the parallel . . . . . . . . . . 486

53953 A-155? 22 34 6.1 156 о 43 F;s;R;bM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610

Ё3954 -    - - -- zz 3450.3 1105517 F;pL;vmEinmerid;vgvlbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 4.95

13955 ~ ~      zz 35 4,6.z 15014 о F;lE;glbM; 3o"l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 737

i 3956    — ‘ — ‘— 22 40 4.0.8 117 44 45 е F; v S; R; appended (s f45°, dist 30”) to a «I» 12 m; place taken that 486

[ of the star.

| 3957 ' ’ ' ' ' ' " zz 43 57.0 135 15 g p F; IE; glb M. Query ìfit have nota v S *involved . . . . . . . . . . .. 4.90

3953 .... . 11 44 41.3 130 13 2 v F; S; R; 15”. [The minute altered from 45 to44.ofR A, asrequired 737

by the context of the observations.]

‘3959 ........ M_445,__o 154 35 1 pB;R;vglbM;4o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 507

1 3960 A- 518 22 45 19.3 13@ 34 17 Along p B ray, 4.' long, p s v m b M; elongated in pos 44°.7 . .  - . . . ‚ —— 737

l z1.1 33 59 B;pL;vmEinpos4.1°.9;pgmhM;3'l,z0"br;hasa*11111, 488

Í z' dist, pos from nucleus 12°.9.

.3961 .. . . zz4.6 z.o 133331; eF;vL;3'diamatleast;itisspa*7m,8'dist . . . . . . . . . . . . . . . . .. 728

l

13962 ----  22 46 38.8 155 55 57 pF;R;gpmbM;z0” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

а 44_0 S5 о B;R;gpmbM; r;4.o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610

3963 2145 57_3 ‚ц 56 ‚о pB;vL;R;orvlE;vgbM;4’ diam;with leñ eye r, hardly rc-‘I 4.84.

solved P D bad. A fine object. `

' 67,.; 5640 B;vL;R;orvlE;vglbM,5’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 486

63,3 55 ,_ vF;vL;R;vglbl\I;3' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . „Ё 637

; 3964 .. . . . . .. п 47 17_9 113 15 15 В: L; R; gp m b M; zf; rwith right eye; with left, barely resolved in 484.

the centre.

19_7_ 15,0 B;L;R,;gbM;z§'0r3' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,86

I z3_9 13 55 pF;pL;vlE;vglbM;50'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636

4 15 7, vF; (mirrordim) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . .. 637

13965 . . . . . . .. zz 4.7 38.1 131 53 53 vF;lE; 45‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . .. 728

39.1 58 26 F;vL;R;vg1nbM;3'diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489

3966 . . . . . . .. zz 5z 3z.0 13o 58 57 F; L; m E; v glb M; pos of elongation 330.8; 4.'l; 1'br; loses itself 488

‚ imperceptibly. I

4 3967 . . . . . . .. 17.52350 1302913 eF;vL;vlbM;6'l; 3'br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 737

3968 . . . . . . .. zz 53 11,9 131 44 19 vF;vmE,inpos5°j_;100"l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7z8

` 14.8 4453 pB;S;vmE;hasa:|<lxmprccedingitsextremity . . . . . . . . 4.89

43969 . . . . . . .. zz 54.2.7.9 14.1 150 eF;R;glbM;60';hasa:|¢11mnp3'dist . . . . . . . . . . . . . . . . . . .. 4,96

i

4
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3970 -  - - 7-1 55 36-3 134- 0 59 Р Р} 3; R; 12“; makes an obtuseangled triangle, with 2 st 7 m at some 4,89

distance.

38.4 1 44 e F; R; 20'; makes a triangle with z st 7 m . . . . . . . . . . . . . . . . . . . . . . . . 728

3971    - -  - 7-2 56 35.4. 127 11 44 р В; S; R; gb M; attached to, or not much separated from, а ak 8 ln 4.84.

just S of neb, бо" dist. [N.B.-The description of this neb and the пел’!

agree so well that it seems highly probable they are the same, this being

1“‘ too early in R A. Nevertheless, on that supposition, there is still a

rather unusual discordance ofplaces, and as the minute is quite distinctly

written in the original observations, I have preferred leaving the question

qfídenlity орет]

397; . . . . . . . . 22 57 4.1.2 127 11 50 Not v F; S; R-, appended to, and very nearly n of, a ak 9 m, the preced 4.86

ing of 2 st, neb 9o" from :I: .

44.1 10 7 F;R;g1bM;pos2°.1froma>klom3o'dist . . . . . . . . . . . . . . . . . . .. 637

44.6 1135 F;S;R;justnofn*9m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636

3973 ....... 23 014.6 134 19 55 F;pL;lE;glbM;nearzst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728

15.2 204,0 B;L;lE;vgmbM,toa* 13m . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . .. 489

3974 II. 2 Ё 23 2 56.1, 118 27 S B; R; p s v m Ь М; 60’. [The degree (118) ofP D isdistinctly written 74.2

h. 2211 and rightly reduced. Still, supposing 119 to be the correct reading, the

place agrees до well with II. 2, that it is very likely that nebula with a

mistaken degree.]

3975 . . . . . . .. 7,3 519.9 1343136 pB;S;lE;pgn1bM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728

3976 . 23 6 9.7 129 27 22 pF;S;R;orlE;vgvlbM;attachedtoa*lominparallel . . . . .. 4.88

.... 28: eeF;closetoa>k . . . . . . . . . ‚ . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . .. 737

3977 A. 4.75 23 6 4.4.8 133 31 17 B; S; mE, nearlyintheparallel; vsbMtoa:|: 13m . . . . . . . . . . . . .. 728

3978 ¿-475? 23 859.8 133 247 pB;L;pmE;gbM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728

3979 11-235 23 9 14.1 95 34.56 р В; R; gb M; 20’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 739

h. 2226

3980 A. 477 5 23 9 29.5 133 9 4.2 p B; р m E; g b M; 90’; the preceding of2 . . . . . . . . . . . . . . . . . . . . . . ‚. 728

3981 I 23 9 57.0 133 10 57 F; p ш Е; g b M; 3'; [the following of 2] . . . . . . . . . . . . . . . . . . . . . . . . . . 728

3982 I. 104. 23 1o 16.2 99 25 24 F; p L; pm E; 2'l; 1.1’ br . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 740

h. 2228

3983  -   - - - - 23 11 33.6 153 3 22 е F; e S ; rather a doubtful object; situated among 5 small stars . . . . . . . . 507

3984.   - 23 12 36.4 1725010 vF;pL;R;vlbM;9o';2or3stnearit . . . . . . . . . . . . . . . . . . . . . . .. 633

3985 23 12 39.7 133 24. 34 pB;S;R;psbM;2o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.89

4.4.5 24.53 vF;R;glbM;2o" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728

3986 -- - 23 12 38.2 158 36 2 pF;vS;pmEinparallel;psbM . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . .. 508

39.9 3518 vF;R;orlE;gbM;15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

3987 - ~ -  --  23 13 27.0 120 12 32 е F; S; R; s b M; rather a doubtful object . . . . . . . . . . . . . . . . . . . . . . . . 4.95

3933 .. .. 7_3 1431.0 120 18 43 vF;S;R;glbM; 15" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.94

3989 -  - - - - ‹- 23 15 33.3 14.8 4.3 30 F; R; gbM; 35" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

34.4 43 51 pB; R;glbM;4.o";theprecedingof2 . . . . . . . . . . . . . . . . . . . . . .. 504

3990 ~~- 23 15 54.0 14.8 49 51 eF; S; R; the following and fainter ofz . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504

3991 .. .... 23 16 24.4, 153 <7 32 eF,andfeeble,ifaneb; pslhM; vS; R; ю“. Itfollows a large ak. 616

' Reexamìned-it is a nebula.

32.5 53 о е F; R; S; 15" follows a star 10 m on parallel 22'.5 . . . . . . . . . . . . . . . . . . 731

3997, .. .. 7,3 16 57.0 14,8 44 50 е F; R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

3993 . . . . .... 2317 8.7 156 12 4.2 eF;L; R;vgvlbM; I00";adifñcu1tobject . . . . . . . . . . . . . . . . . . .. 507

3994, .. 23 17 10.0 130 9 36 Double nebula; individuals equal; e F; R; b M; 20”; follows a line of4. 4.88

st 1 1 and 12 ш somewhat oblique to meridian.

. . . . 10 Í A double neb; both e F; S ; R; follows an oblique line of 4 stars 10 and 737

11 m.

3995 231918.9 15038 56 B;S;lE;vsvmbMtoa*11m . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504

3996 A.34.7? 23 23 7.8 14,5 2 17 pF;L;R;vglbM;2,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 629

3997 . . . . . . .. 23 23 39.9 14,2 37 47 p B; S; R; 20”; precedesa ak 8 m 37- . . . . . . . . . . . . . . . . . . . . . . . . . . .. 73°

4.o.5 38 28 B;S;E;psbM . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .. 4.98

3998 23 25 3.7 156 7,0 34, @eF; pL; 4.0"; very diñìcult,butcertain . . . . . . . . . . . . . . . . . . . . . . . . .. 731
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3999 - - - ~  ~ 1-3 25 0-5 14.6 56 56 lVBíPl11EìS11\bM;30"l_', hasa*9m23'.5p,10"n . . . . . . . . . . .. 594

6~3 57 2 ‘pB;IE;fìl'S¢g,¢henpslbMfollowsa*Smnearlyixiparsllel . . . . .. 735

4000 . .. . 23 2720.4 11,8 5; 59 ‘pB;oval;orpmE;vgbM;3’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 737

4001 .... . 23 3259.5 156 55 о eF; S;R;thepof2_;posfromtheother=21o° . . . . . . . . . . . . . . . . .. 508

4002 . . . . . . .. 23 33 7.5 156 54 20 eF; S; R; 25"; thefollowiugand largestofz . . . . . . . . . . 508

4003 . .. . 23 35 59.1 133 5; о pB;S;R.;pgmbM;25”. . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . .. 639

60.0 517,6 pß; R;vsvmbMtoa*14,m;5o" . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728

60.2 59 55 B;S;IE;vsmbMtoasmallroundslmoststellarnucleus,... . . . . .. 439

4004 . . 23 36 54.5 1202723 `F;S;R;glbM;hasa*i2mi’distfol1owing . . . . . . . . .. 494

56.1 26 46 eF; S; R; liasaverysmallikfollowingit... . . . . . . . . . . . . . . . . . . . . . .. 495

4.005  .. 23 39 1.1 12127 7 ;B;L;R;psbM;2’d.iam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 495

2.3 28 23 ‘B;L;R;psmbM;90”diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 494

4006 . . . . . . .. 23 41 59.6 1314.1 3 iB;R;gbM;90".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 737

4007 23 4.9 5.9 1344.5 43 leF;vS;R;lbM.................. . . . . . . . . . . . . . . .. 489

4,008 ........ 23 49 12.8 134. 39 48 4vF;vS;R;lbM;follows3st12,13,and 14m . . . . . . . . . . . . . .. 489

4,009 ...„... 23 5011.1 1462418 4pB;S;R;gmbM;25” . . . . . . . . . . . . . . .. 732

4010 . . .. 23 5410.5 1251140 ÍvF;S;R;amongSstars... . . . . . . . . . . . . . . . . .... .. . 493

4.011  -  - - — —— 23 55 56.7 153 048 ‚чР;ч$;В;3ЬМ;11".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 735

l

68.5 040 fF;S;R;gbM;15” . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . 71,6

l _ I

4012 23 56 35.2 1341132 4eeF;vS;nfastar7.8nid1sta.nt3 . . . . . . . . . . . . . . . . . . . . . . . . .. 489

4013 111.190 23 57 45.2 94 39 50 ÁF;R;ñrstvg,thenpsbM;bas2st9msf . . . . . . . . . . . . . . . . . . . . .. 739

4.014. .. 23 59 4.1.7 120 51 33 l ee F; L; m E; requires the utmost sttentiontoperceive though the sky 620

l isperfectly pure.

41.8 50 53 [vF;mE;vgvlbM . . . . . . ........ . . . . . . . . . . . . .. 495

4.1.9 5113 ~VF;pL;vinE;gvlbM;2’long...... . . . . . . . . . . . . . .... 4.94

4015 . . . . . . .. 23 59 55.8 1244.9 17 F;pL;R;bM;40" . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 635

57.1 4.836 NotvF;L;lE;glbM;60" . . . . . . . . . 4.93

А Р Р Е N D I X.

PLACES and DEscn1PT1oNs of Еювт NEBULE discovered by the late Sm WILLIAM H1-inscri EL,

but not published in his Catalogues.

The Places are brought up to 1830 by the precessions of the determining Stars.

N0- SylI0lI R A. 1880.0. N P D. 1830.0. Description, Remarks, ácc. _

_ h'_È~ŕ_5d О 177117 777 7; 777_77 777777 7 __ 77 _ _‘Í 7 7 7 ___7

1 111. 982 8 28 16.2 16 29 31 Stellar 1510.’ ТЬе preceding is within 1’ of a small star which follows it, and

“1_ 8 9 3_ 6 which is free from the burr which affects Stellar. III. 983 follows
2 9 з 29 I 1 I 35 з! v F; З} 24 Bode Ursœ (Groomb 14.57) 3‘ 19‘, and is 2° 30’ north of that 10:.

III. 982 is 6’ n of the other. Discovered Sept. 30, 1802.

3 H- 9°8 8 38 58-7- 19 5 3| 4 P B; p L; easily resolvable. Ibelieve I seesome of the stars; figure irreg; fol

lows 24. Bo. Ursœ (G. 1457) 6'“ 59“, and is 0° 9’ north of it. Discovered Sept.

4 30, 1802.

l 4 IV- 79 9 4.1 18.0 19 25 55 A v B, beautiful, ray of light, about 8‘ long, 2’ or ’ broad; brightest in the mid

, dle ofall its lengths. Follows 27 Ursœ (G. 15633 14.*“ 12', and is 2° 27‘ south of

ё that star. Discovered Sept. 30, 1802.

,l 5 11. 909 9 47 9.0 17 3 55 F, p L, R; the last of 3, the others are II. 333 aud 334. Follows 27 Ursas

Ё (G. 1563) 20'“ 3’. and is 0° 5’ south of it. Discovered Sept. 30, 1802.

l 6 Ш- 979  —————— —- зьепы- Three in 1 une, 1’ asume from еасЬ other. 'nie piace is am of me im.

‘ 7 111. 980 . . . . . . . . . . . . . . . . v F; 8} which precedes _191 Bode Camelopardali (G. 1643) 7*“ 44.*, aud is 0° 38'

r 3 “1_ 991 ю ю I7_z 9 16 5 v F; S south ofit. Discovered Sept. 26, 1802.
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SYNOPTIC TABLE OF THE DATES OF THE SWEEPS REFERRED TO IN MY

CATALOGUES OF NEBUL./E, DOUBLE STARS, &c.

Sweep Date. Sweep. Date. Sweep. Date. Sweep. Date. Sweep. Date. Sweep. Date. 4

\

1823 1827 July Feb. Sept. Nov.

Nov. Jan. 77 7 125 18 177 15 227 19 bis

1 2 40 2 78 15 126 19 178 16 228 20

1825 41 4 79 16 March 179 17 Dec.

April 42 5 80 18 117 5 180 18 229 16

2 10 -—— 8 1 2 1 128 6 1 8 1 18 bis

3 11 1823* 82 23 129 9 182 18 ter 1830

May May 83 25 130 1 1 Oct. Jan.

4 9. 43 8 84 28 131 11 bis 183 I 230 -

5 21 44 29 85 29 132 12 184 4» Feb

Aug. July 86 30 133 12 bis 185 6 231 9

6 20 45 1 Aug. 134 12 ter 186 9 232 10

Sept. 46 2 87 20 135 13 187 10 233 1 1

7 4 Aug. 88 21 1 36 14 188  234. 19

8 7 47 5 89 22 137 16 189 28 235 20

9 9 48 6 90 24 138 17 190 29 March

Oct. Sept. 91 25 139 19 236 4

10 4 49 1o 92 26 140 2o 1829 237  ‚

1 1 7 —- Oct. April May 238 15

12 11 1827 93 12 141 7 191 2 239 16

13 11 -lim- 94 13 141 9 191 4 140 - -

14, 13 50 21 95 16 143 10 July 241 20

15 17 51 11 96  144 13 193 11 141 13

52 23 97 18 145 14 194 23 243 24

98 22 146 15 195 27 244 25 _

1826 99 . . 147 16 196 29 245 25 bis

Feb. 1821 Nov. 148 16 bis 197 31 246 26

16 13 May 100 1 1 May Aug. 247 29

March 53 29 101 12 149 1 198 1 April

17 3 54 30 102 16 150 .. 199 5 248 12

18 4 1 103 17 1 5 I 6 200 6 249 1 3

19 10 1827 104 17 bis 152 8 201 8 250 17

20 11 Jan. 105 .. 153 9 202 20 251 19

21 12 55 26 1053 22 154 11 203 21 252 20

22 13 56 27 106 22 bis 155 12 204 25 253 24

April Feb. 107 23 156 13 205 29 254, 25

23 1 57 17 108 24 157 14 Sept. 255 26

24 3 58 19 109 24 bis July 206 2 256 27

May 59 24 Dec. 158 5 207 8 May

25 6 60 25 110 16 159 6 208 12 257 13

26 7 March 1 1 1 16 bis 160 9 209 14 258 15

27 8 61 23 112 17 161 13 210 19 259 16

‘ 28 9 62 24 113 20 162 15 211 24 260 18

June 63 25 114 23 163 19 212 25 261 22

29 30 64 26 1 15 24 164 19 bis 213 29 262 24

July 65 30 116 25 165 20 214 30 263 25

30 1 66 31 1 17 27 Aug. Oct. ` June

31 7 April __ì___ 166 17 215 5 264 20

32 9 67 2 167 18 216 5 bis July

33 24 68 ‚ 19 1828 168 19 218 9 265 11

34 31 69 19 bis Jan. 169 20 219 27 266 12

Aug. 70 23 1 18 8 170 21 220 28 267 13

35 1 71 24 1 19 13 Sept. 221 30 268 14

36 2 72 27 120 18 17 1 2 Nov. 269 15

37 5 73 28 121 19 172 5 222 7 270 16

Dec. 74 29 122 19 bis 173 7? 223 16 271 21

38 28 July 123 . . 174 1 1 224 17 272 22

39 30 75 2 Feb. 175 12 225 18 273 26

1 76 6 124 17 176 12 bis 226 19 274 27

= 1

ж
Nos. 43 . . . . 49 are Sweeps made in 1823 which had been mìslaid, having been written on loose paper, and not

found until añer No. 42. As в. renumbering of the intermediate Sweeps would have created confusion, it was thought

better to carry on the numbers in regular succession.

LL
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130 SYNOPTIC TABLE 0F THE DATES 011 THE swEEPs

Sweep. Dale. Sweep. Date. Sweep Due. Sweep. Dale. Sweep. Date. Sweep. Dale.

July April Feb. June 183 5 June

275 28 337 3 399 3 462 29 Jan. 594 1

176 19 338 4 400 по lmchf July 518 1 595 1

Aug. 339 5 401 7 463 1 529 2 596 16

277 10 340 6 402 26 464 2 530 20 597 17

278 13 341 9 403  465 5 531 22 598 18

179 15 341 10 March 4.66 6 531 13 599 19

180 do. 34.3 13 404 8 467 7 533 24 600 20

281 16 344 14 405 21 468 8 534 17 601 11

282 19 May 4.06 25 469 9 535 18 601 11

183 13 345 1 407 18 470 10 536 19 603 13

Sept. 346 2 408 29 47 1 12 537 do. 604 27

184 1 341 4 499 110- 472 27 538 30 605 28

285 8 348 5 410 30 473 28 539 31 606 29

186 10 349 6 April 474. 19 Feb. 607 30

187 11 350 do. 411 1 475 30 540 1 July

288 12 351 8 412 3 476 31 541 2 608 15

289 13 352 9 41 3 4 A113- 542 3 609 16

190 do. 353 do. 4.14. 5 477 1 543 4. 610 10

191 14. 354 11 415 17 478 3 54.4. 17 611 11

191 do. 355 11 416 19 479 4 545 10 611 11

193 16 356 14 417 20 480 7 546 2 1 613 do.

194. 17 357 16 418 11 481 8 54.7 11 614 13

195 18 July 419 13 481 12 548 23 615 24

296 20 358 30 420 25 4.83 24 549 24 616 do.

197 11 359 31 4.11 16 4.84 30 550 25 617 18

298 22 Aug. 411 18 485 31 5 5 1 26 Aug.

199 13 360 3 423 29 Sept. 552 17 618 14

300 24 361 4 May 486 1 March 619 15

301 25 362 5 424 1 487 3 553 1 610 18

301 do. 363 6 4.15 18 488 4 554 2 Sept.

Oct. 364 8 426 19 489 5 555 3 621 14

303 5 365 10 417 22 490 6 556 4 622 18

304 9 366 11 428 13 491 11 557 .. 623 19

305 10 367 12 ——--—- 492 23 558 20 624 do.

306 14 368 14 1834 493 25 559 21 625 no sucbf

307 15 Sept. March 494 17 560 11 626 21

308 16 369 3 4.19 5 495 18 561 13 617 11

Dec. 370 do. 430 8 496 30 561 14. 618 do.

309 13 371 6 431 13 Oct. 563 26 629 24

319 14 372 9 431 14 497 2 564 39 639 d0

311 16 373 10 433 16 498 3 565 no suchf 631 17

311 18 Oct. 434. 31 499 4 566 31 632 no suchf

3 1 3 do. 374 4. April 500 5 April Oct.

314 19 375 5 435 1 501 6 567 1 633 17

376 . . 436 3 501 13 568 3 634 18

1831 377 28 437 4 503 27 569 4 635 19

Jan. 378 29 438 6 504 28 570 7 636 22

315 6 319 31 439 10 505 30 571 18 637 23

316 6 bis Nov. 4.40 1 1 506 3 1 571 10 638 do.

317 7 380 1 441 do. Nov. 573 11 639 24

318 8 38 1 3 441 1 3 507 1 574 11 Nov.

319 11 381 4 443 18 508 2 575 do. 640 10

Feb. 383 7 444 19 509 3 576 23 641 1 1

320 2 384 8 445 30 519 4 577 dv- 642 13

321  385 9 M111 51 1 6 518 14 643 14

322 5 386 28 446 1 512 23 579 25 644 18

313 9 Dec. 447 2 5 13 14 May 645 19

314 10 387 9 448 3 5 14 16 580 1 646 20

325 12 388 10 449 5 515 30 581 2 647 21

326 15 389 23 450 6 Dec. 581 3 648 11

317 16 390 31 451 8 516 1 583 16 Dec.

318 17 —— 452 10 517 2 584 17 649 8

March 1831 453 13 518 3 585 18 650 9

329 7 Jun. June 519 4 586 19 651 10

339 8 391 3 454 1 519 5 581 23 652 11

331 11 392 4 455 3 521 6 588 24 653 13

331 13 393 23 456 5 522 23 589 25 654 14

333 14- 394 14 457 ~ 513  59° ’-5 555 15

334 17 395 15 458 8 524 26 591 11 656 99

335 18 396 27 459 24 515 11 592 29 657 16

April 397 do. 460 16 516 18 593 31 658 10

336 1 398 19 461 18 527 29 659 24
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Sweep. Date. Sweep. Date. Sweep. Date. Sweep. Date. Sweep. Date. Sweep. Date.

Dec. March July Oct. Jan. June

66o 25 685 14. 71 1 3 738 4. 762 5 789 6

661 26 686 15 712 5 739 5 763 do. 79o 7

1?-- 687 16 713 6 74.0 9 764 9 791 do.

1836 688 18 714. do. 74.1 12 765 25 792 8

Jan. 689 22 715 7 74,2 13 766 27 793 27

662 8 690 25 7 16 do. Nov. 767 28 794. . .

663 9 April 717 9 74.3 1 768 31 Sept.

664. 10 691 5 7 18 10 74.4 4. Feb. 795 21

665 1 1 692 7 719 12 74.5 5 769 1 796 23

666 17 693 15 71° 13 746 8 776 <10- 797 14»

667 18 694 . . 721 do. 74.7 11 771 5 798 do.

668 19 695 20 722 14. 74.8 do. 772 7 799 25

669 20 May 723 15 749 12 773 9 800 26

670 22 696 1 1 724. do. 750 do. 774. 28 Nov.

671 23 697 12 725 16 751 do. March 801 28

Feb. 698 18 Aug. Dec. 775 2 8o2 29

672 8 699 do. 726 1 1 752 4. 776 3 803 3o

673 9 79° 19 727 з‘ 753 5 777 7 Dw

674. 11 June Sept. 754. do. 778 8 804. 1

675 Н 76‘ з 718 1 755 S 779 ‘з 805 з

676 14. 702 5 729 5 756 9 780 28 806 23

677 15 703 б 730 do. 757 11 781 29 807 24.

678 16 704 7 731 6 758 26 782 31 808 25

679 17 795 6°» 737- 1 I 759 April

68o 18 706 do. 733 I2» 783 1 1838

March 707 do. 7 34. 15 1837 784. 5 Jau.

681 7 7o8 8 Oct. Jan. 785 do. 809 22

682 8 709 9 735 2 760 2 786 6 810 .‚

683 10 710 do. 736 3 761 3 787 7

684. . . 737 4. 761} 4. 788 do.
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LIST OF FIGURED NEBULZE REFERRED TO IN THE CATALOGUE.

BA. I830. NPDJBSO. N0. ln Plate. Fig Bynûnyml, kc. RA. 1830. ‘.\'PD.IB30. N0. in Pluie. Fig.

Catal. г Catal.

h. ш. 1. о ‚ h. m. в. 1 о ,

0 6 30 130 10 2315 IV. 8 A. 507. 5 4.1 .. 159 5o 2950 III. 4.

о 16 26 163 2 2322 III. 1 4,7 Tuuœni 2951

0 21 58 124 12 2327 VI. 19 A. 590? 2952

0 4.6 52 128 37 2359 V. 10 A. 530. 2953

05319 163 6 2370 IV. 6 A.25. 2954

2 26 4.8 129 47 2487 VI. 14 A. 519?? 7 9 40 102 55 3075 IV. 4.

3 16 58 112 8 2534. VI. 17 IV. 77. В 29 22 130 5 3131 VI- 12

3 27 9 126 43 2552 IV. 1 Nova. 8 54 28 135 14. 314.5 V. 12

4 5 31 123 19 2621 V. 11 A. 600.. 9 9 9 125 54. 3154. V. 8

4 56 52 156 43 2709 III. 3 Group 111 Nubecula 9 55 17 115 21 3221 V 9

2710 Major, 9 59 52 129 36 3228 VI. 9

2711 10 10 4.2 14.7 8 3239 IV. 3

2716 10 11 7 170 1 3241 VI. 2

5 8 6 159 11 2775 VI, 11 Nova. 10 16 36 107 4.7 3248 VI. 5

5 14 29 159 33 2802 III. 6 Group in Nubeculg 10 38 27 148 47 3295 IX.

2803 Maj9|_ 11 4. 54 150 22 3324 lV. 1o

1894 3315

2805 3326

2808 3327

2810 3329

5 21 36 158 4. 284° Ill. 2 Group in Nubeculn 3330

284.2 M¢j0|_ 12 4.3 36 14.9 26 34.35 I. 2

284.3 13 15 31 132 8 3501 IV. 2

284.4. 13 16 37 136 35 3504. V. 7

284.5 13 21 37 155 6 3514. VI. 1

5 26 56 95 30 VIII, 90rìon_is. 13 27 28 119 о 3523 IV. 5

5 17 ° 94» 57 II. 3 c Or1o11_1s. 13 40 18 140 22 354.1 VI. 15

5 27 9 160 1 2859 IV. 7 Group ш the Nubœulg 13 4.7 34 129 9 354.8 VI. 1o

2864. Major. 15 5 18 135 1 3594. VI. 8

2865 15 33 23 150 4.1 3610 VI. 7

2872 16 28 22 133 2 364.1 V. 4.

1375 16 33 5+ 136 41 3644 V- 6

2876 16 50 24 119 51 3661 VI. 13

5 21 45 158 51 2866 v1. zo amp an the Nubmh 11 7 19 141 33 3675 VI- 6

2867 Major. 17 1o 37 128 18 3680 VI. 3

2868 17 14 33 132 4.0 36844 V. 3

2869 17 19 2 113 37 3686 VI. 4

5 35 55 157 4.1 2910 III. 5 А 220 and group in the 17 22 4.3 128 57 3688 VI. 18

2913 Nubecula Major. 17 34 31 123 37 37025 V. 1

1916 17 39 45 119 9 3797 V- 5

2918 17 43 41 120 23 37135 V. 2

5 39 7 160 17 2923 IV. 9 Group in the Nubecula. 17 52 6 113 1 3718 II. 2

2925 Major. 17 53 28 114 21 3722 I. 1

1933 17 55 51 153 47 3717 V1- 16

2935 18 1o 49 106 14 .. .. П. 1

2936 21 52 10 122 46 3908 IV. 11

1933 3999

2939 39'°

5 39 53 159 11 2941 II. 4. 30 Don3dûs (Bode). 3911

5 4.1 .. 159 50 2948 III. 4 Group ш the Nubecula

1949 Major. lfïj'

Synonym», Bcc.

Group in the Nubecula

Major.

V. 21.

A. 564..

IV. 27.

ц Argùs.

к Crucis.

A. 482.

ш Centauri.

A. 252.

185 Centauri (Bode).

M. 62.

Milky Way.

IV. 11.

Milky Way.

VI. 13.

Milky Way.

IV. 4.1, and V. 1, 2, 3.

M. 8.

M. 17.

О



OF THE

LAW OF DISTRIBUTION

OP

NEBULÄE AND CLUSTERS OF STARS

OVER

THE SURFACE OF THE HEAVENS.

~

(91) Т11е distribution of nebulœ and clusters over that portion of the heavens visible in

our latitudes is extremely unequal. A mere inspection of my Northern Catalogue will suilice

to show, that an immense and evidently systematic inequality exists among the numbers of

them which occur in each successive hour of right ascension. This is an induction “per

mumeratíon sz'mplicem”-a mere matter of statistics; and its results are not a. little remarkable.

The following table exhibits a synoptic view of the numbers in question :

NUMBERS OF NEBUL/E, ôcc., IN EACH HOUR OF R A IN MY NORTHERN CATALOGUE.

Hour of No. of Hour of No. of Hour of No. of Hour of No. of Hour of No. ot Hour of No. of

В A. Neb. R A. Neb. R A. Neb. R A. Neb. R A. Neb. В A- Neb.

Ь Ь Ь h h h h h h h h Ь

to 89 4. to 5 36 8 to 9 72 12 to 13 441 16 to 17 32 20 to 21 36

„ 109 5 „ 6 32 9 „ хо 109 13 „ 14. 214. 17 „ 18 18 21 „ 22 4.5

89 6 ” 7 34

п 16 42 19 „ 20 0

п 56 xo „ 11 154. ц. „ 15 153 18 „ 19 22 „ 23 60

„ 24 7 ‚‚ 8 55 ‚‚ и 271 15 ‚‚ 37 13.. 98

~.

ыгФнО Фшнн

(92) It is evident from this that the great mass of the nebulœ in that part of the

heavens visible in our latitudes, is accumulated upon the six hours of R A between 9“ and 15‘;

оп both sides of which the falling off is rapid, and after 15" very sudden; while within the 6

hours in question the condensation increases to a very marked maximum between the hours

12 and 13. Another maximum, but very much less marked, occurs between the hours l and 2,

and is also gradually shaded olf on the preceding side, and more suddenly on the following.

(93) The true import of this rough and simply statistical view of the subject is not seen,

however, till we come to project the places of the individual objects on a. chart or globe, so as

to obtain a distinct view of their mode of grouping, and a measure of their actual degree of

condensation at each point. For this purpose the usual projections of the sphere are ill

м м
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adapted. In the orthographic projection, the projected representations of the equatorial zones

are contracted into infinitely narrow annuli, while those of the polar ones preserve their

natural magnitude. In the stereographic projection, on the contrary, the equatorial areas are

unduly dilated as compared with the polar. For our purpose a projection is required which

shall represent equal areas on the sphere by equal ones on the projection. The following

construction will satisfy this condition.

(94) Supposing r to be the radius of the sphere, take

R=r. “Ё,

and with R for a radius describe a circle. This will be the projection of one hemisphere, and

its area will be equal to the surface of the hemisphere. Now, to divide this circle into annuli

corresponding to zones of equal polar distance on the sphere, so that the area of each annulus

shall be equal to that of the spherical zone of which it is the projection, we have only to

calculate a series of radii according to the formula

` 9 .

p =R.§%;orp=2r.s1n«§6;

and with these radii describe circles about the common centre, then will each circle be the

projection of a parallel of 0° polar distance. To execute this projection in fact, however, no

calculation at all is needed, for since the radius of the sphere is of no consequence, we have

only to take out, upon any scale we please, the successive values of sin 30', sin 1°, sin 1° 30',

and so on to sin 45° from a table of natural sines and these will be the radii of circles

corresponding in our projection to the successive polar distances 1°, 2°, 3°, . . . . 90°.

(95) On this principle, having constructed charts representing the northem and southern

hemìspheres, divided into zones of 3° in breadth in polar distance, and into hours of R A

(subdividing each of the latter into quarters), I laid down the nebulae in each from the joint

contents of both catalogues, so as to obtain a coup давай of their distribution over the whole

heavens. This, and not the construction of regular charts for publication, being the object in

view, it was not considered necessary to project each individual nebula in its precise place

but only to lay down, in each rectangular space of 3° of P D, and 15“ of R A, the true

number of nebulœ which had been found to exist in that area, distributing them therein

uniformly, and denoting each by a round and suíîiciently conspicuous dot. The numbers of

such dots found to occur in the several hours of R A (which will sufiice for our immediate

purpose) are expressed in Pl. X, figs. 1, 2, which may be taken as a synoptic view of the

distribution of the nebulae in both hemìspheres as it results from my own observations.*

The following are the principal conclusions which may be drawn from this operation.

(96) lst, The distribution of the nebulœ is not, like that of the milky way, in a zone or

band encircling the heavens, or if such a zone can be at all traced out, it is with so many

interruptions, and so faintly marked out through by far the greater part of its circumference,

that its existence as such can be hardly more than suspected. _

(97) 2dly, One-third of the whole nebulous contents of the heavens are congregated in a

‘ There are between 300 and 400 nebulœ of my Fatheŕs Catalogue still unobserved by me, and which are not

included in this induction. However, they are for the most part very faint objects, and I have satisfied myself

that they would have little or no effect in modifying its conclusions had they been admitted.
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broad irregular patch occupying about oneeighth of the whole surface of the sphere; chieñy

(indeed almost entirely) situated in the northern hemisphere, and occupying the constellations

Leo, Leo minor, the body, tail, and hind legs of Ursa. major, the nose of the Camelopard, and

the point of the tail of Draco, Canis venatici, Coma, the preceding leg of Bootis, and the head,

wings, and shoulder ofVirgo. This, for distinction, I shall call the nebulous region of Virgo.

(98) 3dly, Within this area there are several local centres of accumulation, where the

nebulae are exceedingly crowded, viz. lst, from 59° to 62° of N P D in the 13th hour of R A

between the northern part of Coma and the fore legs of Chara, as also (in the same hour)

from 72° to 78° N Р D, between the palm branch and the northern wing of Virgo, and again,

in the same hour, from 80° to 87° N P D in the northern wing and breast of Virgo. North

ward the nebulous area terminates almost abruptly with a very rich patch between the nose of

the Camelopard and the tail of Draco. The line of greatest condensation connecting these

most condensed patches is irregular and wavy, without appearance of reference to anyo ne

particular centre, and the shading off, though patchy, is on the whole gradual.

(99) The southern portion of this great nebulous region extends but little (at least with

any marked intensity) beyond the equator, though it may perhaps be considered as prolonged

by one or two pretty rich patches in the 13th and 14th hours of R A, as far as the l4lst degree

of N P D, where, at all events, it is abruptly terminated. 'l‘hese patches occupy the point of

the southem wing of Virgo, and the region about the tail of Hydra. and head of Centaurus.

(100) The lesser nebulous region in the northern hemisphere extending in R А from about

22“ 1:0 2", and in P D from 50° or 60° N P D to the equator (beyond which it also projects

considerably into the southern hemisphere), is much less concentrated, and has none of those

densely congregating groups or centres of accumulation which form so distinct а. feature in the

other. Confining ourselves at present to its development in the northern hemisphere, it

occupies the chest and wing of Pegasus and the southern Fish, the area. included by the

connecting band of the Fishes, the northern Fish, and nearly the whole of Andromeda. This

I shall call the nebulous region of Pisces.

(101) Between these principal masses an almost total disconnection exists throughout all

the region from 16“ to 19“ on the one hand, and from 3“ to 6“ оп the other, from the pole down

to the equator, for the few nebulae sporadically scattered over this great area are quite

insufficient to convey any idea of junction, though perhaps a thread of connection may be

traced across the head and sword of Perseus through Camelopardalus, with the dense mass of

nebulœ which forms the northern limit of the nebulous region of Virgo. This barren region

includes the constellations Aries, Taurus, the head and upper part of the body of Orion,

Auriga, Perseus, Camelopardalus, Draco, Hercules, the northern parts of Serpentarius, the

tail of Serpens, that of Aquila, and the whole of Lyra.

(102) Sporadic nebulœ, increasing in frequency with the increase of R A from the 6th

hour, over Canis minor, Gemini, Lynx, and Cancer, lead gradually, but without any other

prevalent feature in their distribution, to the region of Virgo, and complete our survey of

the northern hemisphere.

(103) In the southern a much greater uniformity of distribution prevails. If we except

the two Nubeçulœ (which are full of nebulae, and the greater of which is even richer in objects

of that class than the densest portion of the northern group), the general character of this
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hemisphere is that of alternating patches of nebulae, and vacuìties of greater or less extent,

some of the latter, however, being very extensive. In one of these vacuities in which compa

ratively few nebulœ occur the south pole is situated, having one nebula, however, within half a

degree of it (as the north pole has also one within five or six minutes). This barren region

extends nearly 15° on all sides of the pole, and immediately on its borders occurs the

smaller nubecula.

(104) This nubecula is insulated from communication with other nebulous patches. The

case is otherwise with the larger nubecula which stands in connexion with, and in termination

of, something approaching to a zone or band of connected patches of nebulœ which extends

along the back of Dorado, through the following portion of Horologium across Eridanus and

the following portion of Fornax, over the paws and body of Cetus to the equator, where it

unites with the nebulous region of Pisces, the nebulœ growing decidedly more frequent as we

approach that constellation.

(105) One of the most remarkable features in the southern nebulous system is the

extraordinary display of fine resolved and resolvable globular clusters which occurs between

16“ 45"‘ and 19“ in R A in the region occupied by Corona Australis, the body and head of

Sagittarius, the tail of Scorpio, with part of Telescopium and Ara. Here, in a circular space of

18° in radius, we find collected no less than thirty of these beautiful and exquisite objects

(Nos. 3658, 3661, 3663, 3665, 3666, 3667, 3670, 3671, 3677, 3683, 3690, 3692, 3698, 3705,

3720, 3723, 3726, 3730, 3731, 3736, 3737, 3742, 3743, 3747, 3748, 3749, 3753, 3756, 3763,

3770). This is certainly something beyond a mere accidental coincidence. Are we to

suppose that in this direction the visual ray encounters some branch of the general nebulous

system nearer to us than the rest. Or are we to connect it with the very peculiar structure of

the Milky Way in this particular part of its course, which is here unlike in its constitution to

any other portion of that zone, and which passes diametrically across the circular area in

question. It can scarcely be doubted on reading the descriptions of Nos. 3690, 3720, 3723,

that some at least of these objects belong to and form a part of the Milky Way.

(106) The general conclusion which may be drawn from this survey, however, is, that the

nebulous system is distinct from the sidereal, though involving, and perhaps, to a certain extent,

intermixed with the latter. The great nebulous constellation in the northern hemisphere

which I have called the region of Virgo, being regarded as the main body of this system,

and subtending at our point of view au angle of 80° or 90°, it is evident that, supposing its

form to approach to the spherical, our distance from its centre must be considerably less than

its own diameter, so that our system may very well be regarded as placed somewhat beyond

the borders of its denser portion, yet involved among its outlying members, or forming an

element of some one of its protuberances or branches of which the individuals are the sporadic

nebulae confusedly scattered over the general surface of the heavens, and of which the

prolongation in a direction tending towards the constellation Pisces may give rise to the

apparently denser grouping ofthe nebulae in that region.

(107) It must not be left out of consideration, and has been distinctly remarked by Sir

Wm. Herschel as an element of whatever speculation a closer attention to this subject and a

more perfect classification of nebulous objects may lead us to indulge in, that the most con

densed portion, and what may fairly be regarded as the principal nucleus, of the region of
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Virgo is situated almost precisely in one pole of the Milky Way. Taking that great

circle as а horizon, the whole of that stratum forms, as it were, a. canopy occupying the

zenith, and descending thence to a considerable distance on all sides, but chiefly on that

towards which the North Pole lies. The phenomena on the other side of the Milky Way,

though much less characteristic, are not altogether dissimilar, the nebulous region of Pisces

and Cetus standing, on the whole, in pretty nearly the same relation to that circle, the

most condensed part of that stratum being elevated at an altitude of between 60° and 70°

above its plane. If we leave out of view in this estimate the band of clusters of the VII.

and VIII. classes which accompany the Milky VVay, and a great many (probably the whole)

of which are to be looked upon rather as part and parcel of that sidereal zone, than as properly

belonging to the nebulous system; this division of the nebulae into two chief strata, separated

(apparently) from each other by the Galaxy, will become much more distinct and striking.

Indeed, there are few features more remarkable in the constitution of the Milky Way itself

than the comparative rarity of nebulœ ofthe lst, 2nd, and 3rd classes within its limits. I do not

mean simply comparatively with the immense number of stars, but with the area. The only parts

which are exceptions to this rule are the portion of its course where it traverses the mass of

globular clusters already mentioned, Art. (105), and that where it passes through the Cross

and Centaur, where it encounters a faint prolongation of the nebulous region of Virgo. In

any point of view which has hitherto occurred to me, the nubeculœ must be considered as

exceptional. Their constitution is quite peculiar, and will be separately considered.

OF THE CLASSIFICATION OF NEBULÍE.

(108) The distinction between nebulœ and clusters of stars, must depend on two very

different considerations; viz., lst, on the power of our instrument to distinguish the very

minute' individuals of which a resolvable cluster, or one entirely composed of stars, may

consist; and, 2ndly, on the idea we attach to the word “nebulous,” that is to say, on the

distinction which we conceive to exist between objects physically nebulous, and objects only

optically so. An object really composed of discrete stars, will appear nebulous,` or be optically

nebulous when it consists of stars so small, or so close, or both, as either to be separately

indiscernible by the light of the telescope, or incapable of being duly separated from each other

by its defining and magnifying powers. Under different degrees of instrumental imperfection in

these two respects, such an object may offer any variety of appearance, from a mere vaporous

and barely discernible patch of light to a brilliant surface of mottled, or even of sensibly

uniform illumination. The great nebula in Andromeda, for example, may be, and not

improbably is, optically nebulous, owing to the smallness of its constituent stars, while the

interior portion of those resolved clusters_in which the stars are described as “ running together

into a blaze,” or to “ have a nucleus of a higher degree of condensation” in the centre, are so,

owing to their closeness.

(109) As respects the idea conveyed by the word nebula, it seems not easy to draw any

distinct and serviceable line of demarkation between objects optically and physically (i. e., appa

rently and really) nebulous. We have no knowledge of any natural limit, in either direction, to

N N
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the real size and lustre of those self-luminous bodies we call stars. Masses of luminous matter,

as large as mountains or planets, if congregated by millions at the vast distance of a nebula,

would affect our sight armed with any conceivable amount of telescopic power we can hope

to attain, individually, no more than the undistinguishable particles of a cloud of dust on a

sunny day, or than the constituent aqueous spherules of an actual cloud or fog, from which the

term in question derives its origin. It is between discrete and concrete forms qf matter only

than any true physical line can be drawn between a multitude of distinctly separated bodies,

whether greater or less, constituting a system, and continuous, solid, liquid, or gaseous matter

constituting a whole, or individual. No one has yet considered, or is likely, I presume, to

consider, a. nebula as a solid or liquid body (in our sense of the words) variously luminous in

its different parts. The gaseous, or (to speak more properly) the cloudy form of matter has

rather suggested itself to the imagination of those who have speculated on this subject (for we

must bear in mind that a cloud is not a gas, but a mixture of gasiform with solid or tluid matter,

or both, in a state of extreme subdivision). It is certainly conceivable that a continuous tran

sparent liquid or gaseous medium may be luminous throughout its whole substance; but it

will be found, I apprehend, on a careful examination of every case apparently in point, that

nature furnishes no example of such a thing within the limit of direct experience. Ignited

liquids (as glass, for example, or melted nitre, &c.) are demonstrably only superficially

luminous. Were it otherwise, their apparent intensity of illumination would be proportional

to the depth of melted matter, which is not the case. Air, however intensely heated (if

perfectly free from dust), gives out no light. Even flames are more than surmised to owe their

light to solid or tluid molecules existing in them as such, and in a state of ignition. The flame

of mixed oxygen and hydrogen can hardly be doubted to owe what little light it possesses to

intermixed impurities, and in the flames of carbonaceous matters, and others where metals or

phosphorus are burned and fixed oxides generated, the intensity of the light bears an evident

proportion to the [иду of the ignited molecules, on whose surfaces it may be presumed to

originate by some unknown electric or other process.

(110) Waving, however, the question as to the constitution of_flame (which I suppose no

one will be disposed to contend for as the material of a nebula), there is no Want of examples of

luminous bodies Boating in, or intermingled with, non-luminous transparent media. The

luminous appearance of the sea, which is due to organized beings, sometimes of large dimen

sions, is a familiar instance. On the solar envelope, too, of whose fluid nature there can be

no doubt, we clearly perceive by our telescopes an intermixture (without blending or mutual

dilution) of two distinct substances or states of matter; the one luminous, the other not so,

and the phenomena of the spots and pores tend directly to the conclusion that the non

luminous portions are gaseous, however they may leave the nature of the luminous doubtful,

and suggest the idea of radiant matter floating in a nonradiant medium, and having a. ten

dency to segregate itself by subsidence, after the manner of' snow in air, or precipitates in a

liquid of slightly inferior density.

(lll) Between a cloud or mist, and а shower, there is no real distinction, but that in the

latter the globules are large enough to overcome the resistance of the medium in which they

exist, and acquire a greater or less velocity of descent* If water were nearly of the same

’ Waving the question as to the supposed vesicular state of water in clouds and mists.
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specific gravity as air, it might be scattered through our atmosphere in large globes, with no

more tendency to fall in rain than at present in a cloud, as we see in immiscible liquids of

nearly the same specific gravity shaken together. Now there is nothing to prevent our

generalizing the notion of a luminous cloud, and suppose the possibility of masses of luminous

matter-of whatever density or variety, of whatever bulk or minuteness-forming a connected

system, and prevented from collapse or from mutual interference, by the resistance of a trans

parent and non-luminous medium, which shall serve them as a common vehicle, and perform

other useful cosmical oflices to them. Such an idea, as a matter of pure speculation, has even

something inviting in it, as rendering in some degree conceivable the solution of a problem

otherwise almost inapproachable,-I mean that of the stability of a cluster of stars in the

state of apparent condensation in which we see so many of those wonderful systems. The

dynamical equilibrium (if I may use such a phrase to express internal mobility of parts, accom

panied with a conservation of outward form and regular condensation towards a centre) of a

globular, elliptic, or other cluster of totally disconnected stars, acted on only by central forces,

cannot certainly be denied as an abstract possibility; nay, under one very peculiar condition

(that of a umform distribution of stars in a sphere) we perceive it to be so, and that such

equilibrium must subsist. But beyond this case we cannot reason distinctly; and it certainly

becomes exceedingly difficult to conceive the conditions of conservation of such a system as

that of ш Centauri, or 47 Toucani, &c., without admitting repulsive forces on the one hand, or

an interposed medium on the other, to keep the stars asunder.

(112) Such a mixed system might admit of a statical instead of a dynamical equilibrium,

the interposed medium serving to propagate pressure and give unity to rotation, so as to bring

its movements and figure under the Newtonian laws of rotatory equilibrium. Nay, if we

choose to give the reins awhile to speculation, and admit the gradual absorption of such a fluid,

it is far from inconceivable that a system of orbitual movements might become established

among its members; at first entirely, but gradually less and less under the conservative control

of its resistance and impulse, as they approached in their forms, magnitudes, and other elements,

to a final state, in which the absorption of the medium should be total, and the system dynami

cally stable, under conditions of adjustment, such as, in an infinitely simpler form of enuncia

tion, preserve the stability of our planetary system.

(113) But such a medium is purely hypothetical. We see, after all, only the luminous

portions of a nebula, and can have no other knowledge of their aggregation or segregation

than what our telescopes afford us. The distinction between nebula: properly so called, and

those which we are to consider as certainly or very probably clusters of stars, resting, as it must

do, on the merely temporary and conventional ground of the capacity or incapacity of our

telescopes, wholly or partially to resolve them, can never become a permanent ground of

classification, since every new improvement in the powers of the telescope will cause more and

more nebulœ to pass into the class of clusters.

(114) Nevertheless, granting it to be impracticable to draw any clear line of separation

between nebulae and clusters, yet their degree of resolvability, connected as it is with the abso

lute brightness of their constituent stars, and their distance from us, must always form an

important character in their description, and is fully as much entitled to be received as an

element in their classification as their total brightness, or degree of condensation about a

centre, &c. It has already been remarked, Art. (44), as the result of a very extensive
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induction, that the normal form of what may be called Regular Nebulas is the Elliptic, admit

ting every degree of ellipticity, from the spherical to the linear form ; every law of condensa

tion, from the circumference to the centre of the apparent outline, from a uniform disc to a

starlike centre, surrounded with faint and gradually fading nebulosity; every grade of bright

ness, from an object like а: Centauri distinctly visible to the naked eye, to the feeblest third-class

nebula, barely discernible with the best telescopes; and every shade of resolvability, from

stars distinctly numerable even in the middle, to a total absence of any suspicion of stars

indicated by the slightest mottling of surface. Another feature, common to all nebulae of this

class, is the diminution observable in the ellipticity of their strata from without inwards, so as

to approach to a spherical nucleus, however elongated their extreme elliptic outline.

(115) When sensible objects possess no qualities but such as are common to them all, and

differ only in the greater or less degree in which those qualities are present in them, the only

classification they admit is evidently a classi'/ìcatío per _qradûs-one grounded on the measured

or estimated intensities with which those several qualities coexist in the same individual.

Classes (or rather subclasses) founded on such gradations are purely arbitrary, and admit of no

natural lines of demarcation. If minerals, for example, differed from each other only in

respect of hardness, transparency, and specific gravity, it would be a question of pure conve

nience, how many degrees of these qualities we might choose to regard as distinct from each

other, and consequently how many classes we could form by their combination, in the absence

of exact numerical statement, which, when attainable in each particular, goes to abolish the

idea of subclasses altogether, by assigning to each individual its precise place in the more

general class. As regards the division of our great class of Regular nebulœ into sub-classes,

it will amply suíïice to recognize in each character five degrees-two extreme, and three medial.

Pursuant to this idea I would, therefore, propose the following system of numerical sub

classification and nomenclature :—

SUB-CLASSIFICATION OF REGULAR. NEBULÄ3. CLASS 1.

Ед~ Magnitude. Brightness. Roundneu. Condensation. Beaolvablllty.

Of

1 Great. Lucid. Circular. Западе. Discrete.

2 Large. Bright. Round. Nuclear. Resolvable.

3 Midd1esized. Faint. Oval. Concentrate. Granulate.

4 Small. Dim. Elongate. Graduating. Mottled.

5 Minute. Obscure. Linear. Discoid. Milky.

(116) As regards concentration, a. nebula may have a double class, since the law of con

densation may be infinitely varied, so as to render, for example, such combinations as D¿scoz'd

nuclear, nwttled-stellate, &c., not incompatible. In fact, the heavens furnish many such instances.

Comparatively speaking, however, they are rare, and, for the purposes of general classification,

to serve for the formation of a catalogue of nebulae, such as I hope to see one day constructed,

the distinctive character in respect of concentration may always be satisfactorily indicated by a.

single epithet or number, leaving the few remarkable cases to be specially noticed.

(117) The utility of the system thus proposed, in affording in very small compass a good
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deal of information respecting the physical (or optical) characters of a nebula, in thus rendering

possible a general descriptive catalogue of convenient magnitude for reference, will, I am

disposed to think, be found considerable. It is not necessary, to this end, to write or print

the words at length, or even to arrange the numbers separately into columns. Such a com

bination as I. 22435, when once the system is familiar, is quite as distinct as if each figure were

placed in a separate column with appropriate heading, and, after a little practice, quite as intel

ligible as if for each number its appropriate word were written. Thus the abovementioned

combination reads as follows :-A nebula of the lst class (де. regular), large, bright, elongate,

concentrate, milky, a description which readily recalls to the imagination such an object as is

represented in our figure 19, Р1. VI., while (to express our meaning by a few more instances)

the combinations

I. 32155-or Middle-sized, Bright, Round, Discoid, Milky.

I. 11242-Great, Lucid, Round, Graduating, Resolvable.

I. 11325-Great, Lucid, Oval, Nuclear, Milky

will satisfactorily express such objects as are represented respectively in Pl. V. fig. 8, of this

volume, fig. 88 of my northern catalogue, and Р1. IV. iig. 5 of this, or 185 Centauri. In such a

system of abbreviation, 0, or zero, in any place, might indicate the absence of information as to

the appropriate particular.

(118) In this sub-classification, which is founded solely on the optical aspect of the nebulae,

without reference to any notions we may entertain of their intimate nature, both globular clus

ters and planetary nebulœ are included, the essential characters of the former being roundness

and resolvability in their higher or highest degrees, and that of the latter a simply discoid round

or slightly oval appearance, with or without a stellar nucleus. Nevertheless, these bodies, in

their best characterized state, are so remarkable, that, without prejudice to their being duly

included in the general classification, it will be well to retain for them these distinctive names,

and to mark them for attention by special characters, such as Q3 and Q, which in a catalogued

arrangement may be appended to, or substituted for, the Roman numeral I. expressive of their

class. Thus, Q) 22232 and О 33355 would be read, respectively

A globular cluster, Large, Bright, Round, Concentrate, Resolvable, and

A planetary nebula, Middle-sized, Faint, Oval, Discoid, мощей. 9‚‚ , f’ ,_ .Á

I should observe that in this nomenclature the term resolvable is to be understood in a

somewhat stronger sense than it was originally used by Sir W. Herschel, and hitherto by

myself-that is to say, not as implying merely a suspicion of consisting of stars, but that sort

of partial resolution which leaves no room for doubt as to the object consisting of stars, though

they are not seen so well insulated from each other as is implied in the term Discrete.

(119) Анппыв nebulae belong, no doubt, to the general class of regular or symmetrical

nebulae, and in the full generality of the expression of the law of condensation, which of course

admits of an internal vacuity, it would suffice to add a sixth number and word (б, Аппп1аг) to

our column headed Condensation; and the occurrence of the number 6, or, for distinction’s sake,

a capital A in the numerical exponent of the sub-class, would suiiìciently mark the character of

such an object. As there are so few objects of this kind known, it is hardly worth while to

make a class apart for them, but in such an arrangement as I am now proposing, the word

о о

_„... . _
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Annular at full length might conveniently, on that very account, be substituted for the whole

numerical combination in question-(thus, I. Annular). In this view they would be considered

as a sub-class apart, and this distinction at least they merit, if, as is most probable, their

physical structure be that of hollow, elliptic, or spherical shells of stars, as I have already

before suggested, Art. (53).

(120) Double Nebulœ, like double stars, may be either optically or physically double; but

as we are here deprived, at least at present, of the criterion of orbitual motion, I should feel

disposed to include under this head those cases only in which two nebulae of the regular kind

are so near each other as to mix their nebulosities, or to be, as it were, included one in another,

or if disjoined, yet so close, or otherwise so related in appearance, as very strongly to suggest

the notion of a real vicinity in space, and therefore of probable physical connection. In the

very remarkable case of M. 62, which is a double globular cluster, or one such cluster with

another included within it (Fig. 13, Р1. VI. of this volume), and in the cases of the nebulœ

represented in figs. 68, 69, 70, and 71 of my northern catalogue, it seems impossible to doubt

such physical connection. As, however, no instance has yet occurred in which the individuals

of such a pair do not each belong to the regular (i.e. elliptic or spherical) class, it does not

appear necessary to erect a separate class for them, but rather to regard them, as we have done

with the annular nebulae, as a peculiar (though very interesting) subc1ass of regular nebulae, to

be specially designated in the few cases where their closeness is such as to prevent their being

separately entered in a catalogue, which may be done by the letter D atlixed to the numeral

expression of the sub-class of the principal individual, or by special description in a note.

(121) We come now to consider the next great division of our nebulous system

II. Irregular Nebula', in which class may be comprehended all which, to a want of complete

and in most instances even of partial resolvability by the power of the 20-feet reflector, unite

such a deviation from the circular or elliptic form, or such a want of symmetry (with that

form) as precludes their being placed in class I., or that of Regular Nebulœ. This second class

comprises many of the most remarkable and interesting objects in the heavens, as well as the

most extensive in respect of the area they occupy. Such, for instance, as the great nebulae about

9 Orionis, ц Argus, c Orionis, and k Cygni, as well as those smaller but still very extensive

and most singular objects, IV. 41, 8 Messier, 17 Messier, 30 Doradûs, &c.; the partially

symmetrical forms M. 51, M. 27, and M. 64, &c.; and a variety of others.

(122) То subdivide this class would almost be to create as many sub-classes as

individuals, such is the capricious variety of their forms and general aspect. In consequence

I shall not attempt it, but content myself with specifying as matter of nomenclature, a few

terms which express characteristic features in their appearance, accompanying each with one or

more examples.

1. Subregu1ar nebulae, or those which possess a certain degree of symmetry, and an

evidently systematic structure. Such are M. 51, M. 27, M. 64, íigured in figs. 25, 26, 27,

of my Northern Catalogue, and Р1. IV. fig. 1, Р1. VI. figs. 1 and 2, of this volume.

2. Compact; such as V. 21, (Р1. 4, ñg. 4) M. 78 =h. 368 (tig. 36, Northern Cata1ogue)&c.

3. Branching; as 0 Orionis; V. 14, and 15; (figs. 33 and 34 of Northern Catalogue); c

Orionis (Pl. II. fig. 3, of this volume).

4. Convoluted; as M. 17, Plate II. iig. 1.

— ~гг -È _
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5. Cellular; 30 Doradûs; M. 8; h. 2093 (fig. 82, N. Cat.) shown by Mason to be

connected with and to form a part of V. 14. As the annular form may be conceived to

originate in a spherical or ellipsoidal envelope, enclosing a hollow space of similar form within

it, so may also this kind of appearance in a nebula be conceived to originate in an actual

cellular structure of the nebulous mass, or in convoluted and mutually intersecting sheets or

folds of a nebulous stratum variously penetrated by the visual ray.

6. Fissured ; IV. 41, Р1. П. iig. 2, h. 3501 (Pl. IV. fig. 2). '

7. Cometic; Р1. VI. figs. 17, 18, &с.

(123) In a synoptic catalogue of nebulae it would hardly be necessary to indicate in

addition to the class II. to which they belong, any other particulars than those which refer to

magnitude and brightness, for which the two first columns of the synoptic view of the

sub-classes of class I. furnish suiiicient means. Thus II. 1.1, will indicate a great and

brilliant irregular nebula-II. 3.3, a middlesized (common-sized) and faint one. As nebulœ

of this class will necessarily be objects of especial interest to every observer, it will answer

every purpose in the synoptic catalogue which indicates their places, to give him some notice

of this kind that he may be enabled to judge how far the magnifying power and light of his

telescope may be expected to show him its peculiaritiesor whether he may expect to see it

at all.

(124) The third principal class or subdivision of these objects is that of Irregular Clusters.

This class will comprehend all the clusters designated by Sir W. Herschel as ofthe VII. and VIII.

classes, and such of those of his VI. class as are irregular in their form, and cannot be referred

to the class of Globular Clusters. It will suíiice to divide them into three sub-classes III. 1,

III. 2, and III. 3, according to their general impression on the eye, without descending into

minutiœ of detail which admit of infinite variety, according as we regard their richness in stars,

the magnitudes of their constituent stars, their size, general form, or degree of concentration

towards one or more centres. III. 1, in this view will indicate a rich, brilliant, and conspicuous

cluster; III. 3, a poor and inconsiderable one; and III. 2, such a one as cannot properly be

characterized in either of these forms of expression. This is quite sub-division enough for

every useful purpose.

OF THE TVVO NUBECULJE OR MAGELLANIC CLOUDS.

(125) Т11е general appearance of these objects to the naked eye in a clear night and in the

absence of the moon (whose light completely eifaces the lesser and almost also the larger

of them), is that of pretty conspicuous nebulous patches of about the same intensity with some

of the brighter portions of the milky way. That such is their aspect as regards their

impression on the unassisted eye of others as well as my own, is evident from what is said of

them by Lacaille (Acad. Sci. 1775, p. 195) and by M. Rümker (Preliminary Catalogue, &c.

Hamburgh, 1832, p. 17). Whether their figures in Phil. Trans. 1828, 1., which are stated to

have been engraved from “ very correct drawings,” are eyedrafts or telescopic representations,

their author has not informed us. If the latter, I am unable to reconcile them with my own
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observations as regards the greater part of their details. If the former, they certainly tend to

convey such a conception of their appearance as must inevitably create a sentiment of

disappointment in the mind of any one (as I confess it did in mine) who, having his

imagination excited by representations so striking and extraordinary, is presented for the first

time with a view of the real objects. I consider, therefore, that it will «not be irrelevant to lay

before the reader such representations as I have been able to make of them, entirely without

telescopic aid, when seated at a table in the open air, in the absence of the moon, and with no

more light than absolutely necessary for executing a drawing at all. See Plate IX. figs. l and

2. They are copied from one of my working charts (pricked off, as to the positions of the

more conspicuous stars from Bode’s Atlas,) and on the same scale as the originals. It will

not fail to be noticed that the situations occupied by both nubeculœ with respect to the

surrounding stars, especially by the nubecula minor, is very different from what is represented

in Bode’s, and in many other charts and globes in common use. I ought to add that all my

own attempts to delineate other than very small portions of the nubecula major from the

telescope, have been completely baíiled by the overwhelming complexity of its details. The

lesser cloud is less complex-but for that very reason less interesting.

Of the Nubecula Jlfinor.

(126) The Nubecula Minor is situated between the parallels of 162° and 165° N P D,

and between the meridians of О“ 28'“ and 1“ 15"‘ R A. It is of a generally round form to the

unaided eye, nor can any very material deviation of its centre of brightness from its centre of

Идите Ье noticed. As seen in the telescope, however, the most conspicuous and resolvable

region appears to lie somewhere about О“ 45"‘ 30‘ R A, and 164° 16’ N Р D, which is

somewhat to the south of its middle. It is preceded at a few minutes distance in RA, by

the magnificent globular cluster 47 Toucani (Bode), but is completely cut ofi' from all

connection with it; and with this exception, its situation is in one of the most barren regions

of the heavens. I cannot better describe its general insulation than in the words of a

memorandum in the Gagebook sweep 745. “ The access to the Nubecula Minor on all sides

is through a desert.” Neither with the naked eye nor with а telescope is any connexion to be

traced either with the greater nubecula or with the milky way. In order to convey a better

idea as well of this kind of insulation as of the general character of the nubecula itself, I shall

here bring into one view such incidental notes respecting these points as I find scattered up

and down in the journals of my sweeps, and of the accompanying gages, noted in the intervals

of actual observation.

(127) Zones including or _passing through the Nubecula.

Sweep 441.-(Sub Polo)-Zone 162° . . . . 165°.

“ Oh. 30m. R A 164° 27’ Р D. The edge of the smaller cloud comes on as a mere nebula.

“011. 40m. 536s.-164° 24' 7” (а nebula). In the edge of the cloud, vision bad, objects faint and much

light cut oñ` by tree tops, but the cloud is not resolved, and seems a very mysterious object.”

Sweep 482.-Zone 162“ . . . . 165°. August 12, 1834.

“23h. 19m. Began. The ground of the sky very decidedly but not very richly dotted rather than

‘ stippled’ with faint stars *. Stars of 9, 10, 11, 12 magnitudes are sparingly scattered over it.”

"‘ For this phenomenon see more hereafter.
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“ 0h. 2m. The lesser nubecula is now approaching, but I discem no indications in the tield throughout

the zone which should lead to expect any remarkable object. On the contrary, the stippled or dotted

appearance mentioned at 23h. 19m. is gone and the ground is black.”

“ Oh. 13m. 6'5s. 163° 5’ 55". There is now a great increase of st. 13m. in the field. On further examina

tion they appear to be the outliers of the great globular cluster” (47 Touc.) . . . . . . . . This cluster “is

completely insulated. After it has passed, the ground of the sky is completely black throughout the

whole breadth of the sweep.”

“ Oh. 29m. 7'3s. The ñeld begins to show more stars and to be alive.”

“ Oh. 37m. 5'ls. We are now ín the cloud. The ñeld begins to be full of a faint light, perfectly irresolv

able.”

“ Oh. 46m. 3'7s. 164° 19’ 23". I should consider about this place to be the body of the cloud which is here

fairly resolved into excessively minute stars, which, however, are certainly seen with the left eye.”

“111. 9m. 50‘2s. Re-examined by the side motion the whole cloud in detail and in general. The main

body is resolved, but barely. I see the stars with the left eye. It is not like the stíppled ground of

the sky. The borders fade away quite insensibly and are less or not at all resolved. The body of the

cloud does not congregate much into knots, and altogether it is no way a striking object, apart from the

nebula and clusters." “ N.B. Mirror a good deal tarnished-at least a fourth of its light."

Sweep 625.-Zone 162 .... 165. September 21, 1835.

“ 0h. 39m. l1'ls. 164° О’ 52'. Here commences a very starry region.”

“ 0h. 44m. 550s. 164° 13’ 22". This seems to be the body of the cloud. It is a fine rich large cluster of

very small stars 12 . .. . 18 mag. which fills more than many fields, and is broken into many knots,

groups and straggling branches, but the whole (í. e. the whole of this clustering part) is clearly re

solved.

“ lh. 2m. 42°3s. 163° 15’ 56". Neb., &c. The ñeld rich with st. 11 . . . . 15 m.”

“ lh. 15m. The cloud is past, and the zone is as free of stars as before it came on.”

Sweep 738.-Zone 162 . . . . 165. October 4, 1836.

“ Oh. 37m. 89s. 164° 22’ 18” (а пеЬ. taken). This is in the light part of the cloud.

“ 0h. 40m. l3‘0s. 164° 2’ 8". The field here has light in it and many stars.

“ Oh. 41m. 43°9s. 164° 12‘ 28” (а cluster taken). It is the preceding knot of the resolvable portion of the

body of the Nubec. Min., which fills the subsequent field and consists of irregularly clustered stars 12

16 20m.”

“ Oh. 49m. 162° 4’ 18". A field almost black. This is decidedly above (north of) the cloud."

Sweep 745.-Zone 162 . . . . 165. November 5, 1836.

“ Oh. 33m. 5l'1s. 164° 20’ 54" (a nebula taken). The ñcld is full of the nebulous light of the Nubecula."

“011. 43m. 19s. 164° 31'47". Lower limit ofthe light of the Nubecula.”

“ Oh. 47m. 21s. 163° 7’ 16". Upper limit, but here it is starry, at the other limit nebulous.

“ lh. 13m. 164° 15‘. This seems to be about the end of the small cloud. The field has 15 or Ю stars in

it 11 . . . . 15 т. Above and below, it is almost vacant.”

“ 2h. Om. Here, after a region of utter barrenness, commences a somewhat brighter region. N.B.The

access to the Nub. Minor, on all sides, is through a desert (Gage Bk.f 745)."
“ 211. 42m. A miserably poor and barren region.” I

“ 3h. 30m. Most dreary since the small nubecula (Gage Bk.).”

“ 3h. 40. Swept assiduously since 2h. 30m., but it is a barren and utterly uninteresting region, having few

stars and neither nebula nor double stars.”

(128) Sweeps above and below the Nubecula ll'Íz'nor.

Sweep 616.~Zone 159 162. July 24, 1835.

“ 22h. 50m. 23° 30’. The latter part of this zone most oppressively desolate. N.B.-Admirably well

P P
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swept.” (Gage Bk.) The average of the gages during this interval was Sstars per field of all magni

tudes.

Sweep 509.-Same zone. November 3, 1834.

“ lh. 9m. 59° 9’. The lower part of the sweep (i. e. at 162° N P D) contains a good deal of loose light, and

is evidently the border of the Nubecula. Minor, but there are not many stars, and the light is perfectly

irresolvable and not congregated into knots or distinct nebulae.”

“ lh. 28m. All this part of the sweep is singularly barren of stars, scarcely any” exist, “ say on an average

2 or 3 in a field of all magnitudes from 10 to 16.”

It is perhaps worthy of notice that the fine Globular Cluster А 62, which occurs in this zone at

Oh. 57m. 161° 46’ is situated beyond the limits of the Nubecula, like 47 Touc., to which, though

much inferior in brilliancy, it is yet a not unworthy fellow.

Sweep 622.-Zone 165 . . . . 168° N P D. September 18, 1835.

“ 23h. Om. 0° 22'. Gages averaging 13 stars in the field of all magnitudes from 8-9 downwards," (Gage

Bk.)

“011. Шш. No sign of the cloud.” (Gage Bk.)

“ Oh. 25m. 22%. Looking well out for symptoms of the lesser cloud but I perceive none.”

“ lh. 0m. No symptoms of the cloud unless perhaps a very feeble light in the field at the upper edge of

the zone." (164° 56') (Gage Bk.) Average of Gages since О 22 = 13 stars per field.

“ lh. 10m. A most dull and uninteresting sweep." (Gage Bk.)

“ lh. 32m. 12'7s. Swept steadily from 0-50-sky 10, but nothing of the slightest interest. Very few stars

above 10 m., and all single.” Average of Gages, per Gage Book, from lh. Om. to 4h. Om., 12 stars per

field.

(129) There are 37 objects entitled to entry in the Catalogue, as nebulae, or clusters, within

the area of the Nubecula Minor.

Of the Nubecula lllqjor.

(130) The Nubecula Major is situated between the parallels of 156° and 162° N P D,

and the meridians of 4“ 40"‘ and 6“ О“ in R A. Its brightest, and for the most part,

unresolved portion (which has been pitched on several times in sweeping as “the main body

of the cloud”) is situated in 5" 20"‘ R A and 159° 40’ N P D, but the whole region between

5“ l0‘“ and б“ 30"‘ in R A, and from 158° 50’ to 160° 10’ in N P D, is almost equally entitled

to be so called. The brightest and richest region of resolved and clustering stars is situated

about 5“ 30“ R A, 157° О’ N P D.

(131) The Nubecula Major, like the Minor, consists partly of large tracts and ill-defined

patches of irresolvable nebula, and of nebulosity in every stage of resolution, up to perfectly

resolved stars like the Milky \Vay, as also of regular and irregular nebulœ properly so called,

of globular clusters in every stage of resolvability, and of clustering groups sufficiently

insulated and condensed to come under the designation of “ clusters of stars,” in the sense in

which that expression is always to be understood in reading my Father's and my own catalogues.

In the number and variety of these objects, and in general complexity of structure, it far sur

passes the Lesser Nubecula; some idea of which may be formed by comparing the numbers

of registered nebulae and clusters in each. For while, within the limits assigned above to the

latter, the number of such nebulae and clusters amounts only to 37, and taking in six outliers,

which may be regarded as forming part of its system, at most to 43, (a very remarkable con

centration of such objects already, within an area not much exceeding ten square degrees),-the

_ _ _ _ _
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former within an area of about 42 square degrees, allows us to enumerate no fewer than 278

(without reckoning between 50 and 60 outliers, immediately adjacent, and which may very

fairly be regarded as appendages of the nebulous system of the Nubecula Major) making an

average of about 6% to the square degree, which very far exceeds anything that is to be

met with in any other region of the heavens. Even the most crowded parts of the stratum of

Virgo, in the wing of that constellation, or in Coma Berenices, offer nothing approaching to

it. It is evident from this, and from the intermixture of stars and unresolved nebulosity which

probably might be resolved with a higher optical power, that the nubeculœ are to be

regarded as systems за! generis, and which have no analogues in our hemisphere.

(132) To the naked eye, as shown in Fig. 2. PLVII., the greater nubecula exhibits the

appearance of an axis of light (very ill-defined indeed, and by no means strongly distinguished

from the general mass) which seems to open out at its extremities into somewhat oval sweeps,

recalling, in some faint degree, the appearance of that extraordinary object Mess. 27. It would

be strange, indeed, but not beyond the analogies of other wonderful disclosures effected by

optical improvements, if instruments yet to be created, or even possibly those already in pro

gress, should one day analyse this last mentioned object into subordinate groups and systems

of, perhaps, equal complexity. In the nubecula itself, there is a nebula (h. 2878) which, as

will be seen in the description and remarks annexed to its observation in the Catalogue, has

given rise to a. similar train of speculation.

(133) The only object which stands at all conspicuously distinguished from the general

misty illumination of the greater nubecula (at least to my eye), is the great looped Nebula

30 Doradûs of Bode, which, however, is merely to be perceived as a small indistinct patch,

evidently not a star, and that only in fine nights. Of this object, an ample description has been

already given, to which I shall here only add, that it is unique even in the system to which it

belongs, there being no other object in either nubecula to which it bears the least resemblance.

Of the very peculiar character of several other of the nebulous constituents of the nubecula

when viewed in the 20 feet reflector, suliicient specimens have been given in figures 2-6,

Р1. III., figs. 7, 9, Plate IV., and figs. ll, 20, Plate VI.

(134) The immediate neighbourhood of the Nubecula Major, is somewhat less barren of

stars than that of the Minor, but it is by no means rich, nor does any branch of the Milky

Way whatever form any certain and conspicuous junction with, or include it; though on very

clear nights I have sometimes fancied a feeble extension of the nearer portion of the Milky

Way in Argo (where it is not above 15° or 20° distinct) in the direction of the nubecula. On

the whole, however, I do not consider this appearance as more than would be accounted for by

the general increase of the number of small stars which, in almost every part of the course of

the Milky Way, accompany its borders, and, in a telescope, announce its approach. I have

encountered nothing that I could set down as dgßfused nebulosíty anywhere in the neighbourhood

of either nubecula.

(135) I have already stated that the excessive complexity of detail in this object bañled

every attempt to delineate the whole or any large portions of it by the aid of the telescope. It

was my wish to have done this, so as to present a correct and magnified drawing of it, and to

this end I took roughly, with the equatorial, the place of every star visible in that instrument

down to the 10th magnitude, in both Nubeculœ, with a view to the formation of charts precise

1
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enough, and sufficiently detailed to serve as the groundwork of such drawings of both objects.

This, in itself, was no trilling operation, when conducted, as it was, in such a manner as I shall

describe, so as to secure the observation of every visible object, without the possible escape of

any (except by the intervention of unperceived cloud). It was, however, executed in a series

of 34 zones, observed (as regards the Nubecula Major) between Nov. 2, 1836, and March 26,

1837. The series for the Nubecula Minor (as less interesting) were deferred, and were not

completed till December, 1837. The results of these observations, reduced by clock and index

errors obtained from stars occurring in the zones, are contained in two Catalogues, hereto

subjoined; and in order to render them as complete as I have the means of doing, all the

objects observed in the 20 feet have been also inserted which fall within the limits prescribed

for each. By far the greater part of the nebulae and clusters are in this predicament, the

power of a 5-inch achromatic objectglass being inadequate to render visible more than a few

of the brighter and more conspicuous among them. But the drawings proved beyond my

unassisted power to execute, and I was obliged, though with regret, to rest content with having,

at least so far, roughed out the groundwork of them, and prepared the Way for the more suc

cessful operations of some other astronomer, to whom I earnestly recommend the completion

of a work at once so interesting in its performance, and instructive in its result.

(136) The process of zone observation, followed with the equatorial, is applicable to the

complete mapping down of any given region of the heavens, and is as follows :-The index error

of the declination circle being ascertained, clamps are screwed on the limb of that circle, so as

to allow the telescope a motion of only a single degree on the meridian, viz., from one whole

degree in polar distance to the next, allowing 1’ of overlapping on either side, which is ample

when the polar axis is in good adjustment. The combined error of clock and hour circle being

also ascertained, the instrument is set to a given right ascension (that fixed upon for the com

mencement of the area to be mapped-allowing also a minute of time antecedent, as margin),

and the observation commences by sweeping with the telescope on the declination circle, up

and down from clamp to clamp with a very faintly illuminated field, just sutlicient to allow the

cross wires to be seen, which of course, for this purpose, must be placed parallel and perpendi

cular to the medium. This sweeping movement is carried on by hand, slowly and steadily,

without moving the right ascension handle, until an object is seen, when the sweeping motion is

arrested, the object brought to bisection on the horizontal wire, and the transit taken over the

vertical. The circles are then read off, and the observation registered. By this time the

object will have advanced in the field beyond the meridian wire. It is then to be brought back

precisely to that wire by moving the right ascension handle, and the loss of time being thus

recovered, the sweeping recommences from the very same point of R А, until another object

comes within the range of observation. In this way of operating, by following the heavens in

their diurnal movement, it is evidently impossible that any object within the optical power of

the instrument can escape being observed, if the attention be kept sufficiently alert, and no

clouds intervene. I can scarcely flatter myself that literally every star down to the 10th magni

tude which exists in the areas so observed of the nubeculae will be found in these Catalogues;

but I feel assured that the number which have escaped of that and larger magnitudes must be

very small. It was not considered necessary to go over the work twice. Independent of the

value of time under all the circumstances, the sweeping position, at considerable altitudes, with any

_L_M
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instrument but a rçjiector is so excessive@ painful (and indeed so permanently injurious to the muscles

qf the back and neck), that it is scarcely endurable beyond an hour at a time, for which reason

alone I felt little inclination to repeat it.

(137) The places of the objects in the Catalogues annexed, as has been said, are rough.

Their accuracy amply sufiices, however, for the intended purpose. In polar distance there can

hardly be more than 1’ еггог, that being the limit of exactness in reading the declination

circle. In R A, I presume also that an error of 12 sec. of time (corresponding at this polar

distance to about 1’ of space) may occasionally occur from a similar cause as respects the hour

circle reading, which, as well as the declination circle, being intended only for setting the

instrument, and not for any nice determination of places, admitted of no greater precision.

Comparing the places of such stars as have occurred in several zones, I íind no instance of

a greater discordance in the equatorial places between the extreme determinations and the mean

of all in A R, in the Catalogue of the greater nubeculœ, and only one in N P D even in the

case of nebulae, which, from their faintness in the equatorial, admit of less certain observation.

In the Catalogue of the nubecula minor, being materially nearer to the pole, the discordances

in R A are apparently, but not really, greater, and in P D there is only one star (N0. 189,

Сан), and no nebula which exceeds the limit assigned.

(138) In this respect, however, the observations are suffered to speak for themselves, since

in these Catalogues, as well as in those of the nebulae and double stars, each individual result

of observation has been set down without taking means, and none have been rejected for dis

cordance. The nebulae observed in the sweeps are also inserted for the sake of comparison, as

well as to complete the nebulous part of the Catalogue. The stars observed in the sweeps

have been added for a similar reason, and for the sake of comparison with the Brisbane Cata

logue. The Catalogues are by this somewhat extended in bulk, it is true, but on the whole they

present in this form a fairer picture of the work donc.

(139) In the following catalogues, the first column contains the general number, for each;

the second the object, star (S) Nebula (N.), Globular Cluster (gg) or cluster of stars (C).

Column 3 contains the magnitude of the star as estimated at the time of observation rejecting

quarter magnitudes, or the degree of brightness of the nebulae, expressed by the Roman

numerals, as in my Father’s classes I. II. III. or otherwise, following the nomenclature and

notation of his Catalogues. The fourth column contains the right ascension, and the fifth the

polar distance reduced to 1830.0. Lastly, column 6, contains the number of the zone in

which the object has been observed or the indication of its being inserted from a 20-feet sweep,

characterized by the letter f in italics. Identifications of stars with stars in the Brisbane

Catalogue, and other remarks are placed at the end of the Catalogues, and referred to by the

general numbers. In the Catalogue of the Nubecula Minor, it will be noticed that some of

the zone observations have extended beyond the limits of R A fixed on, both ways as the

boundary of the Nubecula. The stars so observed are retained for the sake of any possible

occasion which may arise hereafter of referring to them. In this Nubecula, it ought to be

mentioned (or at least in the area proposed to be mapped), a small portion (between the

parallels of 164° and 165°, and from R A О“ 45”* to 1*’ 16“‘) by some inadvertence escaped

being included in the equatorial zones.

(140) Several stars of the Brisbane Catalogue, which (supposing their places in that
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Catalogue to be correct) have not been encountered in the zone observations, are inserted into

the appended Catalogues by bringing up their places to 1830. Six such cases occur in the

Nubecula Minor (see Nos. 29, 70, 123, 131, 136, 155). Of these Nos. 29 and 70 (В 28 and

83) seem to be merely duplicates of other stars of that Catalogue, which I have found in their

places, originating in misreadings or errors of reduction therein committed. Nos. 123 and

131 (B 120 and 126) occur in the unobserved space alluded to in the last article. In the

case of No. 136 (B 129), it appears to be the star No. 133, with Г“ еггог in R A. No. 155

(B 150, or l5l, for these are one star) was missed by a want of exact overlapping in R A in

zones 4 and 34. In the Catalogue of the Nubecula Major, I have no reason to suppose that

any of the Brisbane stars which really exist have escaped observation. Several cases of

duplicates and probable misreadings or errors of reduction in the Brisbane Catalogue indeed

occur, but they are not such as to leave any doubt as to the identity of the stars.
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FIRST APPROXIMATION TOWARDS A CATALOGUE OF OBJECTS
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MAGELLANIC CLOUDS,
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CONTAINING THE PLACES FOR 1830.0

OF

919 STARS, NEBULÃE, AND CLUSTERS IN THE GREATER

AND OF

241 IN THE LESSER NUBECULA.

INTENDED AS

PREPARATORY TO THE CONSTRUCTION OF CHARTS OF THE NUBECULE AND TO

THE FUTURE EXECUTION OF DRAWINGS OF THEM IN DETAIL.
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STARS, NEBULÃI, AND CLUSTERS, IN THE NUBEUULA MINOR.

--_ --» — ‚‹—'———т „_ _ _ _ _ Y *_ Й

N132¿gr ou um RA. 1sao.o. NPD. 1sao.o. zow 1}pe.¿9r ODL uw в А. 1sao.o. N Pn. 1sa0.o. zone

rence. h. m. s. ‚д, ‚ ‚‚ rence. h. m. I. o , ,‚

1 S 1o 0 о 31 163 15 54 7 51 S 1o 0 14, 3 163 6 24 7

2 S 9’ 0 1 37 161 4 11 1 8 9’ 0 10 6 28 4

9’ 49 4 54 1 7 51 S ’ ° 14 59 163 1 16 1

3 S 9 0 1 38 161 54. 4.1 8 53 N Ill. 0 25 48 164 3 8 f

4. S 10 0 1 39 161 32 41 8 54 S 6 o 26 9 162 12 14 _/`

5 S 1o Ф 1 45 161 31 41 8 7 11 11 50 1

6 S 7’ 0 2- 3 164 10 54, 7 7 15 11 46 1

6 0 0 14 10 10 f 55 S до 0 17 36 163 18 58 4,

7 S 1o o 3 o 163 33 14. 7 56 S 9’ 0 28 o 163 47 28 4

10 о 32 54 7 57 S 9’ о 28 41 161 18 46 1

8 S 9’ Ф 3 1 163 11 34, 7 58 S 9’ 0 28 49 164 49 32 6

9 S 1° О з 11 164 5 54 7 —— 9’ 51 49 5 f

1° S 9 ° 3 11 163 13 34 1 59 S 8’ ° 18 5° 164 9 55 f

11 S 9 ° 3 44 161 54 56 8 8’ 51 9 18 4

12 S 10 Ф 4 32 164 1 54 7 S 8’ 58 9 32 6

13 S 8’ Ф 5 4 161 18 4,1 8 6o N III. 0 29 8 164, 6 25 _/`

14 S 9 О 5 7 161 25 1 8 61 S 9 Ф 29 27 16346 48 4

15 S 1o Ф 5 19 161 11 41 8 62 S 10 Ф 30 36 161 37 46 1

16 S 9’ О б 39 161 14 4,1 8 63 S 9’ 0 30 45 161 4,7 46 1

17 8 9 0 6 58 163 7 41 8 64 S 9’ Ф 30 54 161 35 16 1

9’ 61 1 54 1 65 S 8 ° 31 31 164 53 1 6

18 S 9’ Ф 7 31 161 40 41 8 8 8 41 53 5o f

19 S 8’ 0 7 38 162 21 41 8 66 S 8 Ф 31 38 164 58 4.3 f

10 S 8 О 8 1 161 11 41 8 67 S 7’ o 31 58 164 4, 14 f

21 S 9’ О 9 11 161 51 4.1 8 6o 4. 32 6

11 S 1o Ф 9 44 161 56 41 8 7 61 4 28 4,

23 S 10 0 9 58 161 11 11 8 68 S 9 Ф 32 8 163 11 58 _/

24. S 9 0 10 6 161 4,9 11 8 S 8 14 12 48 4.

25 S 9 Ф 10 13 161 15 41 8 69 S 9 О 32 4.7 162 2 50 2

26 S 8’ О 10 47 161 19 41 8 S 9 54, 3 46 1

17 S 1° ° 11 44 163 53 14 1 1° S 7‘ ° 31 54 164 13 11 -

13 S 9’ ° 11 1 163 45 54 1 11 S 9’ ° 31 54 161 33 46 1

29 S 7 О I2 44.4 163 o 21 ‚‚ 72 S 8’ Ф 33 17 164 4o 31 6

30 8 8’ 0 12 5’. 161 54 41 8 73 S 8 Ф 33 4.2 164 53 11 6

31 S 9 ° 11 51 162 1 1 8 14 N II- ° 33 51 164 19 41 f

31 S 8’ ° 14 46 163 58 54 7 15 N 111. ° за 55 164 13 56 /

33 S 1° ° 16 9 163 16 54 1 16 S ° 34 14 161 33 46 1

34, S 9 о 16 15 163 12 24 7 77 N II9. Ф 34. 4o 164. 17 10 _/‘

35 S 1o О 16 19.3 163 1 0 f 78 S 10 0 34 51 164 3 28 4,

35 Ю -- 0 15 2-4. 163 2 11 8 10 53 3 8 f

24. o 54 7 79 8 10 Ф 34, 57 165 1 32 6

Q VI. 26 1 35 f 80 S 9‘ Ф 35 7 165 6 11 6

26 1 5 2 81 S 9’ O 35 33 164 36 31 6

29 1 5 2 82 N III. Ф 37 5 164 31 32 f

 1 46 1 83 N II. О 37 10 164 22 10 _/`

31 S 11 ° 16 35 163 3 14 1 84 S 9 ° 31 13 164 39 11 6

38 S 9 o 16 36 162 56 46 1 85 S 10 0 37 38 163 14 48 4

9 37 56 10 2 86 S 8 О 37 51 161 6 46 1

39 S 11 0 17 19 163 1 54 7 S 8 53 6 2o 2

4.0 8 9 0 17 22 163 33 24 7 S 9 55 6 8 f

4! N 1  Ф 19 4 161 18 13 _/` 87 S 9 O 37 58 164 45 32 6

41 S 9 О I9 И 161 9 16 1 88 S 1o Ф 38 2 163 11 38 4

9’ 21- 11 50 1 89 8 10 0 38 12 164 25 32 6

4.3 S 8’ о 2o 7 162 5o 2o 2 9o S 9‘ Ф 38 10 164. 44 31 6

4.4. S 8 o 2o 12 162 4.8 4,6 1 91 8 1o Ф 38 37 164 9 31 6

3’ 13 162 51 20 2 92 N II. Ф 39 6 164. 18 28 f

45 S 9’ 0 2o 17 163 4, 4,6 1 93 N II. Ф 39 10 164 о 53 _/'

10 40 4 28 4 94 N II. Ф 39 38 164 26 36 f

46 S 1° ° 1° 11 163 6 14 1 95 S 9 ° 39 45 164 14 38 f

47 S 10 0 10 31 161 7 50 I 2 1o 5o 14 1 6

48 8 9‘ 0 22 25 164 41 31 l 6 96 S 9’ о 39 49 161 41 46 1

49 S 9’ ° 13 1 164 1 141 1 91 S ’ Ф 4° 5 1533153 4

9’ 2o 1 52 ‘ 6 98 N I?. 0 40 17 164 1 51 f

9: 25 1 28 4 99 8 10 0 40 53 163 46 28 4

50 S 9 o 23 54 165 6 31 6 100 N III. 0 40 58 164 14 55 _/`

RR
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U

111334291 om Mw 11.1. 1взо.о. ъ PD. 1sao.o. zow $5291 Obj. Mm н А. 1sao.o. NPR ‚ввод Zone

rence. h. m. s. O , „ rence. I1. m. в. о I H

101 C1 .. o 41 44 164 12 28 f 159 S 1o 1 3 4 163 49 45 34

102 N III. 0 42 16 164 27 52 _/` 160 N .. 1 3 6 163 48 15 34

103 S 1o o 42 49 164 29 32 6 N I. 10 47 37 _/`

104 S 10 0 42 53 164 16 32 6 161 S 8’ 1 3 11 162 44 42 2

105 S 9 o 43 26 163 4 16 1 9 23 44 47 _/’

S 9 4° 3 18 4 8’ 18 45 45 34

106 S 9 О 43 20 164 24, 57 /` 162 N III. I 3 32 162 40 32 f

9 17 14 31 6 163 S 16 1 3 46 163 47 45 34

107 S 9‘ 0 43 51 162 27 46 1 164 S 10 1 3 42 163 56 45 34

168 S 16 6 43 57 164 1 31 6 165 S 9‘ 1 3 49 163 31 45 34

169 S 9‘ 6 44 14 164 31 31 6 9’ 53 31 45 34

110 S 1o о 44 29 164 24. 32 6 166 S 10 1 3 51 163 27 45 34

111 S 7’ 0 44 29 162 5 zo 2 167 S 1o 1 4 2 164 6 45 34

7’ 0 44 29 5 16 1 168 S xo 1 4 16 163 6 45 34

7 ° 44 33 4 56 1 169 S 1° 1 5 1 163 38 45 34

112 S 1o 0 44 39 164 24 2 6 170 S 1o 1 5 2 162 57 45 34

113 N III. o 45 13 164 4. 37 f 171 S 7‘ 1 5 3 163 51 45 34

114 S 10 о 45 17 164, 57 2 6 8 4 52 16 f

115 S 9’ 0 4.5 17 162 47 2o 2 172 S 9’ 1 6 2 163 56 45 34

116 S 10 о 4.5 18 163 36 28 4 173 S до 1 6 9 164 5 45 34

117 C1 VI, o ‚4,5 30 164 16 22 _/' 174 S 9 1 6 12 163 4 42 2

118 S 9“ 0 45 46 162 42 50 2 9‘ 12 5 45 34

119 N II. o 46 12 164 18 17 f 9 14 5 45 34

120 N III. 0 47 12 164 18 46 f 175 S 10 1 6 45 163 10 45 34

121 N II. О 47 19 163 7 10 f 176 S 10 1 7 1 163 22 45 34

N 29 7 20 2 177 S 10 1 7 47 162 31 45 34

122 S 1o 0 47 44 163 4 50 2 9’ 52 31 42 2

113 S 7 6 47 55 164 47 35  178 S 9 1 7=57 161 33 45 34

124 S ro o 48 8 162 51 2o 2 179 S 10 1 7:59 162 29 45 34

125 N III. 0 48 12 163 9 48 f 18o S 1o 1 8 27 163 22 45 34

126 S 1o 0 48 21 162 48 20 2 181 S 9’ 1 8 45 162 36 42 2

16 11 16 1 9’ 53 35 45 34

127 S 10 0 48 54 163 3 20 2 182 N I . 1 9 0 164 11 40 f

128 S 6 О 49 12 165 13 43 .. 183 S 10 I 9 21 164 6 45 34

129 S 9’ 0 50 23 164 2 58 4 184 8 9’ 1 9 41 163 38 45 34.

130 N I. 0 50 24 163 23 58 4 185 N .. 1 9 44 162 28 12 2

25 23 21 f N II. 47 26 46 f

131 S 7’ о 50 32 164 4,4 59 .. 186 Ы II. 1 9 59 164 12 14 f

132 S 10 0 50 59 163 54 58 4 187 S 9‘ 1 10 2 164 10 45 34

133 S 8’ о 51 7 163 59 28 4 188 N I , 1 10 53 164 14 8 f

134 S 1o о 52 10 162 11 20 2 189 S 10 1 12 45 162 30 12 2

135 N III. o 52 16 —165 22 12 f 1o 12 52 162 27 4.5 34.

136 8 7 о 52 30 163 59 14. .. 190 S 1o 1 13 0 162 50 45 34

137 N - ° 53 15 163 5 11 1 191 S 8’ 1 13 11 164 11 45 34

N .. 16 6 28 4 192 S 9 1 13 37 163 36 45 34

С1 VI. 19 5 54 f 193 S 8’ 1 13 53 162 0 42 2

138 S 10 0 53 20 162 33 4.2 4 8’ 59 o 15 34.

139 S 8 0 55 14 163 36 28 4 8 61 0 43 f

7 14 37 3 _/` 194 .. 1 14 o 164 15 .. f

140 8 8 О 55 44 162 28 42 2 195 8 10 1 14 47 164 5 45 34

8 54. 27 28 /' 196 S 9 1 14 56 162 41 12 2

141 S 16 6 56 11 163 7 48 4 8’ 58 46 45 34

142 N III. 0 56 2g 162 32 15 _/` 197 S 9’ 1 14. 58 162 44 12 2

143 S 9‘ 0 57 20 162 59 42 2 9 63 43 45 34

9 29 60 18 _/` 198 S 1o 1 15 11 163 26 45 34

144 Q I. 0 57 27 161 45 41 f 199 S 10 1 15 18 163 22 45 34.

14,5 S 1o o 57 28 163 27 28 4 200 S 8 1 15 40 163 37 45 34

"146 S 9 ° 57 47 163 15 48 4 8 41 38 36 f

147 N 6 57 56 161 57 41 1 161 S 9 1 15 53 163 34 45 34

C1 VI. 57 58 9 _/' 202 S 9 1 16 40 162 39 57 33

148 N I1- ° 58 36 163 44 4 f 163 S 8’ 1 16 46 163 55 57 33

30 4.4, 28 4 204 S lo 1 16 47 163 1o 45 34

149 S 1o 0 58 3o 163 4o 28 4 205 S lo 1 16 47 163 5 45 34.

150 8 9 0 58 47 163 10 12 2 206 S 9’ 1 16 48 163 52 57 33

151 S 1o О 59 12 162 23 12 2 207 8 10 1 16 49 163 8 45 34.

152 S 10 O 59 16 162 47 12 2 208 8 9 1 16 51 162 38 42 2

153 S 8 О 59 34 162 38 42 2 209 8 9’ 1 17 0 163 26 57 33

7 35 38 58 f 210 S 9’ 1 17 24 162 28 57 33

154 N III. 0 59 48 162 54. 18 _/` 211 S 10 1 18 2 163 21 57 33

155 S 7’ 0 59 57 163 27 35 :I: 212 S 1o 1 18 4 162 20 57 33

156 S 9 1 o 57 162 12 42 2 213 8 10 1 18 5 162 6 57 33

157 N III. 1 2 29 162 40 11 _/` 214 8 10 1 18 17 162 26 57 33

158 N II. 1 2 43 163 16 1 f 215 S 9’ 1 18 47 163 19 27 33
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IN THE NUBECULA MINOR.

ríërîr om um nA. 1sao.o. NPD. 1sso.0. zow lïůégr 0bj_ Maß RA. 1sao.o. NPD. 1sao.o. zone.

rence. h. m. s. о ‚ „ rence. h. 1n. s. O , ‚,

216 S 9’ 1 19 12 162 53 57 33 227 S 9 1 24. 5 164. 9 57 33

9 ‘7 55 41 1 S 9, 6 9 17 33

217 S 9 1 19 26 162 23 57 33 228 S 8 1 24. 3o 162 48 57 33

9 17 14 41 1 S 9 3° 48 57 33

218 S 8 1 19 31 163 12 57 33 229 S 9’ 1 25 13 163 4. 57 33

8 36 Н 57 f 13° S ‘о 1 15 37 163 5° 57 55

119 S 9 I 19 5‘ 161 13 57 55 131 S 9‘ 1 15 39 163 51 57 3

9 37 14 41 1 131 N I» I 15 45 164 15 56 Й

220 S 10 1 19 4.9 162 46 57 33 233 S 8 1 26 36 164 1 57 33

221 S 9 1 20 39 162 56 4.2 2 234 S 1o 1 26 4.0 163 56 57 33

9 43 56 57 55 135 S ‘О 1 16 57 163 54 17 55

8 4.5 56 18 _/` 236 S 10 1 27 30 163 38 57 33

222 S 10 1 20 50 163 21 27 33 237 S 9‘ 1 27 54. 162 18 57 33

223 S 9/' 1 21 18 162 5 57 33 238 S 9: 1 28 55 162 4.5 57 33

9 14 5 57 33 7-39 S 9, Y 3° 54- ‘53 1° 27 33

224. S lo 1 21 57 163 38 57 33 24.0 S 9 1 31 44 163 12 57 33

9 69 38 S f 14‘ S 9 I з’ 5 163 36 57 55

225 S 8 1 23 5 162 34. 12 2 24.2 S 9 1 32 17 163 4.1 57 33

8 17 55 11 f 143 S 1°, 1 55 5 163 33 57 55

7 34 55 57 55 144 S 9 1 55 57 164 9 57 33

226 S 8’ 1 23 15 163 38 27 33 _

NOTES ON THE FOREGOING CATALOGUE.

N0. Note. N0. Note.

6 is B. 6. 130 B. 124.. The zone observed gives 4.9“ R A, but

29 В. 28. Not observed by me. I presume it to 4 coinciding observations in sweeps make it 5o.

be B. 29, with 5’ error in P D. 131 B. 126. Not observed by me.

30 B. 29. 136 B. 129. Do. But I presume this to be identical

34 B. 36=B. 37. with No. 133, with 1"* error of R A in the

35 The D ak in QB 47 Touc. Brisbane catal.

36 B. 38 =4.7 Touc. 137 B. 131.

37 The preceding of two. 139 B. 139.

38 B. 41. 14,0 B. 14.0.

39 The following of two. 14.3 B. 143. 5’ error in the P D of the Brisbane

4.0 B. 42. catal.

44. B. 4.8. ‹ 14.4. B. 14.2.

4.5 B. 5o. 5‘ еггог in P D in the Brisbane спад. 150 B. 146.

51 B. 6o. 153 B. 14.8.

54. B. 66. 155 B. 15o = 151. Not observed by me. There is

57 B. 73. certainly no such double star in this place.

59 B. 74. 161 B. 164..

61 B. 75 =В. 76. 164. B. 161?

65 Has a st 10 m south about 2‘ distant. 171 B. 169.

67 B. 80. Has a star 10 m 75° sp, distant about 3’. 172 B. 17o.

70 B. 83. Not observed by me. Is most probably 178 The minute of RA should perhaps be 6.

B. 80, with 1"’ error in RA, and 10’ in NP D. 179 D0.

72 B. 88 = В. 90. 1"‘ еггог in RA, in B, or in 189 No doubt the same star, with a mis-reading in

my obs. P D in one or other observation.

73 B. 85. Place from B. Seen by me in zone 6, 192 B. 184..

but place not taken, for some reason not 193 B. 185.

apparent. 194. The Nubecula Minor terminates at this place,

81 B. 91. as observed in the 20-feet. One minute fur

84. B. 98. ther in R A, it is completely past.

86 B. 101. 196 B. 189.

87 B. 102. 197 B. 191.

9o B. 104.. The R А in the Brisbane cat has 39'". 200 B. 194.

97 B. 105. 202 B. 198.

105 B. 111. 203 B. 200.

106 B. 110. 208 В. 198.

1 10 The preceding of 2. 217 B. 206.

1 11 B. 112. 218 B. 207.

112 The following of 2. 219 On parallel of B. 206.

117 The middle of the great resolved cluster of the 224 B. 211.

Nnbeeula Minor. 225 B. 213.

123 B. 12o. Not observed by ше. 230 The preceding of 2.

128 B. 123. Not observed in the zones, being be- 231 The following.

youd their limit ; but is the most conspicuous 234. The preceding of 2.

star (5.6 rn) to the naked eye close to the 235 The following of 2.

Nubecula.
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STARS, NEBUL./E, AND CLUSTERS, IN THE NUBECULA MAJOR.

Nâ1¿,fe°_1 obit Mw 11.4. 1sao.o. NPD. 1aao.o. zow за‘? ,M_ Mw RL.1sso.o. .N11D.1sso.o. lm

1'8l1¢0 ll. ln. S- о ‚ ‚ rence. h. п1. н. о ‚ ‚

1 S 9 4 41 7 156 11 54 11 5° S 9 4 47 58 156 45 54 13

2 S В, 4 41 zo 157 12 55 f 51 S 8 4 4.8 17 161 1.4. 55 16

-1 7 11 13 15 31 51 N 4 48 33 159 38 1° f

3 S 8, 4 41 58 161 48 15 16 53 S 9 4 48 35 159 4 7 5

4 S 8 4 41 1 158 55 16 5 9 37 4 16 3

~ 8 5 55 55 / 54 S 1°' 4 48 59 157 5 15 31

S N , 4 41 13 156 7 15 f 55 N 4 48 41 159 4° 1° f

6 S 8, 4. 42 36 156 50 36 _/' 56 S 1o' 4. 48 4.1 157 3 15 32

8, 43 49 54 13 57 s 10‘ 4 48 45 157 8 45 31
7 S 8, 4 41 41 157 43 15 31 58 S 9 4 48 5° 156 51 54 13

8 S 1°, 4 41 43 16° 31 13 15 59 N 4 48 51 158 3° 31 f

9 S 1o 4 42 46 160 30 43 15 60 S 1o 4. 49 1 160 25 13 15

1° S 1° 443 4 158 1 15 31 61 S 1° 449 4 157 7 15 31

Il S 10, 44.3 4. 158 0 45 32 62 S 7’ 4.4.9 7 158 0 27 f

9 6 o 20 f 7‘ 8 о 15 32

11 S 9, 4 43 5 16° 18 43 15 7’ 13 ° 35 /5

13 S 9 4 4.3 12 156 40 24 13 63 N I. 4 49 8 1585035

14 S 8 4 45 11 157 3 3 f 64 S ю 4 49 15 156 13 14 э;

-- 7' - 13 4 15 31 65 N Ъ 4 49 51 159 13 46

15 S 10 4. 43 22 159 24 16 3 66 S 8’ 4. 5o 21 160 32 13 15

16 S 9 4 43 18 157 6 45 31 67 S 19 4 5° 31 159 59 16 3

17 N 4 43 47 16° 7 1° f 68 S 1° 4 5° 31 161 17 15 16

‘8 N 4» 44 1*: 16o 50 Í _/` 69 N III. 4 50 4.0 16o 8 32 f

19 N III. 4 44 26 159 7 48 _/' 7o N 4. 5o 56 160 3 16 3

10 S 3 4 4.4 17 161 47 55 16 N II. 66 2 14 f

21 S 6‘ 4 44 48 161 13 55 16 71 S 1o 4. 51 5 159 57 16 3

5 48 14 35 f 71 S 7 4 51 41 158 1° 46 f

11 S 1°, 4 44 53 158 15 44 5 - -- 7‘ 44 11 31 5

23 S 1o 4, 45 9 160 36 13 15 73 N 4. 51 51 160 14 43 15

14 S 8, 4 45 1° 158 19 43 f N I- 59 15 57 f

3 19 1° 11 5 74 S 8 4 51 55 16° 6 43 15

15 S 1°, 4 45 11 157 53 15 31 6’ 58 6 49 f

16 S 7, 4 45 13 156 11 49 f 75 N I- 4 51 57 159 41 46 f

7, 15 11 14 13 76 S 9’ 4 51 59 158 13 1 5

17 S 8 4 45 35 156 48 54 5 77 N I- 4 51 59 157 11 51 f

18 S 10 4 45 4.4 160 40 43 15 78 N III. 4. 52 1 157 10 44. _/'

19 S 1° 4 45 57 157 41 15 31 79 N II- 4 51 1° 157 19 38 f

30 S 1o 4 46 9 157 35 15 32 80 S 19 4 51 4.1 158 21 4.1 f

31 S 10 4.4.6 18 157 55 15 32 81 N I. 4. 52 53 159 4.0 5 f

31- S 9 4. 4.6 32 156 17 41 _/` .. N 53 4.o 16 3

9 35 16 54 13 81 N 4 53 11 159 37 1 f

33 S 1o 4 46 34 16o 56 43 15 N 12 37 16 3

34 S 1°, 4 46 34 156 11 11 f 83 S 7 4 53 14 156 56 41 f

35 S 9 4 46 59 158 9 15 31 7 15 14 13

36 S 1o 4 46 47 156 7 24 13 6’ 18 57 15 32

37 S 1° 4 46 56 156 15 14 13 84 C 9 4 53 11 157 11 19 f

S 9 57 14 36 f 85 S 8 4 53 15 159 41 5 f

38 S 10 4 46 58 157 25 15 32 .. 8’ 26 40 16 3

39 S 9 4 47 4 159 3 16 3 - 8‘ 17 4° 15 9

9 6 2 4.1 5 86 S 9’ 4. 53 31 160 20 13 15

4° S 1° 4 47 8 161 15 55 16 87 N Il . 4 53 47 156 56 36 f

41 S 7 4 47 6 158 59 47 f 88 N III. 4 53 59 158 55 15 f

8, 13 51 39 5 89 S 10 4 54 8 160 40 4.3 15

4.2» S lo 4 47 1o 156 25 .. f 9o S 10 4 54 10 161 4.7 15 16

43 S 1°, 4 47 17 157 49 15 з’ 91 N I. 4 54 16 159 1 8 f

44 S 9 4 47 19 157 17 15 31 91 N II. 4 54 18 157 11 47 f

lo 20 27 44 f 93 N I. 4. 54. 23 158 20 11 f

45 S 9 4 47 11 16° 16 45 15 94 S ю 4 54 34 158 33 18 5

46 S 1° 4 47 14 157 3° 15 31 95 N IIL 4 54 41 159 17  f

 1°, 16 59 44 f 96 S 9 4 54 55 161 49 55 16

47 S 9 4 47 14 156 18 6 f 97 N 4 54 59 159 15 16 3

 10 18 26 54 13 N 60 28 7 f

4-8 S 9‚ 4 47 38 157 33 15 32 N 61 19 15 9

- 9 4.o 32 39 _/' 98 S 10 4 55 10 159 26 16 3

4.9 S 9’ 4 4.7 56 157 27 45 32 N II. 18 26 — _/’

 9 61 17 48 f
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ж‘? on um RA.1sao.o. NPD. 1sao.o. zum Npéêgr Ob, mc. 1z4.1sao.o. NPn.1sao.o. ZUM

PEDOB. 11’ 111° 9‘ 0 1 и rence- 11‘ 111- Í- о 1 1

99 Cl VI. 4 55 13 157 26 20 _/ 164 N 5 1 57 156 21 54 13

roo N III. 4 55 21 158 27 14 j N I. 58 20 35 _/`

101 lg II. 4 55 24 159 zg 54 _I 165 S 8 5 1 57 158 12 12 _/`

ю" 4- 55 29 159 4» 15 9 '° 4- 1 1 S

` 1o3 N H1. 4 55 33 160 4 47 _/' 166 N 1?., 5 z 1 159 19 27 _/`

664 S 1° 4 55 4° 16° 38 43 15 667 S 9 5 1 13 156 55 54 6з

105 N I. 4 55 41 158 18 19 f 168 S 9 5 1 14 160 55 43 15

„в ii ш 53 fï «S9 ЁЁ ’ Í ‘69 S Ё 5 ‘ " т’ Ё? 13 ‘f‘
 4 9  19

107 S 10 4 55 52 160 17 13 15 170 N II.' 5 1 36 158 13 4.7 f

666 N Il- 4 55 54 16° 41 37 f 171 S 9, 5 6 46 159 13 15 9

ÍÍ3 Ё ‘° " ЁЁ :Í ÍÉÉ ’È ЁЁ " т S 3‘ ‘ ’ ‘Ё ‘S9 ‘É lí f’
4 4- '“' " 4 4

III Cl VI. 4. 56 16 156 43 50 _/' 173 S 9 5 3 o 158 5 33 12

112 N 4. 56 25 156 4o 54 13 .. 8 1 4 42 f

N 69 39 58 f 174 S 9 5 3 5 657 8 33 11

613 S 9 4 56 41 158 36 23 5 175 S 10 5 3 6 160 54 43 15

114 N Il  4 56 45 157 57 13 f 176 S 8 5 3 6 159 6 14 5

115 S 1o 4 56 46 16o 11 43 15 177 S 9’ 5 3 6 160 16 43 15

115 S 10, 4 56 4.9 16o 17 13 15 178 N 111. 5 3 6 156 36 43 f

U7 S 9 4, 56 57 16o 19 13 15 179 N II. 5 3 18 159 51 40 f

118 S 9 4 57 o 16o 37. 43 15 180 S lo, 5 3 11 156 51 54 13

Íïî Ё 3‘ ‘ Ё’ ii ‘Ё’ ‘Ё ¿É ‘б ii' Ё ’ Ё ’ “È ’ii ìì ‘г? ’
4 7 6 9 1 3 4 1

111 N I. 4. 57 27 156 42 38 Í 183 N 111. 5 3 57 157 32 7 js

122 Ы II 4. 5 158 42 54 1; 184 N I 5 3 68 156 39 г;
— 7 З° 47 ‘ ° 9

"3 N 4 57 31 159 39 15 9 165 N UI-, 5 4 6 657 69 19 f

Щ N 4 57 з’ 666 69 6 f 666 S 4’ 5 4 9 155 59 14 6з

115 S 10 4 57 34 156 22 54 13 187 N I1 . 5 4 12 160 33 1o _/`

125 S 9 4 57 43 161 33 55 16 188 N II. 5 4 15 160 51 1o _/`

|17 N 4 57 47 156 36 41 _/` 189 S 10 5 4 21 161 34 25 16

128 С 4 57 51 158 40 14. f 19o C V1. 5 4 24 157 29 13 _/`

С 53 40 21 5 191 Ы 111. 5 4 45 156 26 1о _/`

"9 S 9’ 4 57 5з 656 69 54 13 191 S 9’ 5 4 54 16° 4° 43 15

13° N 4 58 ° 159 5° 15 9 193 S 5’ 5 4 56 161 31 46 f

N 11. 1 48 4.4 f .. 6 59 32 55 16

131 N 1» 4 58 66 657 69 47 f 194 S 1° 5 5 1 156 56 54 13

‘S1 S 9 4 58 18 159 645 9 195 S 7’ 5 5 1 161 5 55 16

§33 lg I 4. 5g zo 156 40 41 _/` 196 lgl 5 5 7 156 27 2034’ 1° 4- 5 17- 159 54- 15 9 197  5 5 1° 1 D 34- 17

‘35 S 9 4 53 14 161 3 43 15 198 S 9 5 5 1° 159 59 15 9

8, z8 1 25 16 .. 10 10 59 I3 65

‘36 S 9 4 56 34 156 66 54 13 199 N 5 5 11 159 1° 15 9

137 S 9 4 58 35 159 14 15 9 2оо N II. 5 5 18 158 16 37 f

138 N III. 4. 58 36 16o 41 7 f 201 N II. 5 5 19 159 36 43 f

за 1; I., 4 5g 39 152 14. 16 _/` 202 S gf S 5 36 158 19 10 Í

9 4-5 39 15 5 14 13 " 39 1 7-7

141 S 1o 4 58 42 157 19 33 12 203 S 8 5 5 40 159 8 15 9

Ё ói 4 5: 48 161 9 55 16 ё 8 44 6 8 5 5

1° 4- 5 49 159 55 15 9 104 1° 5 5 4-5 1 1 37 55 1

‘44 N 1- 4 58 55 159 38 56 f 665 N 11-, 5 5 46 659 34 7 f

N 59 39 15 9 1°6 S 9 5 5 5‘ 666 53 43 15

N 59 38 15 9 667 S 9 5 5 55 159 64 45 9

145 S 1o 4 59 5 161 51 55 16 208 S 8 5 5 59 156 11 24 13

146 S 9 4 59 11 159 19 15 9 1°9 S 9 5 6 7 159 56 15 9

S I 4.59 31 459 56 15 /9 210 INI I 5 6 14. 159 15 J9‘ 9 4- 57 9 4° ~ 1 3

149 S 3’ 4- 59 38 16o 24 13 15 111 Ы 1. 5 6 15 159 26 17 f

150 С V11. 4. 59 47 156 5 15 f 212 Ы 111. 5 6 17 160 57 27 f

151 S 9 5 0 2 156 14 54 13 213 S 9’ 5 6 zo 160 48 43 15

151 S 10 5 о 29 156 34, 54 13 214 Ы 5 6 21 158 51 1 f

153 S 8 5 о 36 158 49 19 5 215 S 9 5 6 28 158 7 35 5

154 N III. 5 0 36 160 24 25 f 116 N 5 6 36 160 56 43 15

155 N 11. 5 ° 49 159 47 57 f N 43 56 66 f

Iâ H9 5 1 1 159 8 15 Í 217 Ё V181 5 6 38 158 37 4. f5~ I I3 I O 2 I2 с 4,0 4»

153 9: 5 1 25 157 40 33 12 218 S 1o 5 6 43 160 25 43 15

1? 5 8 5 1 33 159 35 15 9 119 S 66 5 6 43 666 з6 43 15

16° Ё IO 5 1 34 161 6 15 16 220 C VI. 5 6 43 160 56 16 f

1.; N ff г 1“ ‘6 7 1: 51; г“; 1235" .f,
‘ 47 1 9 51 ° 27-7' 7 43

153 S IO 5 1 53 160 42 13 15 223 Ы 11. 5 7:13 161 58 28 f

->>1--D 4,./4, _ .. . ...Í  -_--11 „ _ .... —.

SS
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No.for Nato,

R°f°° Obj. Mag. RA. 1830.0. NPD. 1830.0. zone. nere- Obj. Mag. RA.1880.0. NPD. 1830.0. zone

„М“ 11. m. п. с ‚ ‚ rence- li. rn. в. о ‚ ‚‚

5 1%- 2 1:: ‘з: з: г: 5 ё г‘ 111 “225 . 1 9 22 55 21

226 S 1o 5 7 43 161 32 55 16 5‘ 59 23 39 17

117 S 8‘ 5 7 +6 169 5+ +5 15 5 65 13 13 15

8 57- 54 9 17 175 S 9’ 5 13 49 157 45 3 "

118 S 1° 5 7 46 169 15 43 15 176 C VII- 5 14 1 157 34 7 f

229 N II. 5 7 48 157 +9 14 f 277 S 8 5 14 5 158 12 49 /5

13° S 8 5 7 56 159 11 15 9 178 C 5 14 9 157 38 46

231 S 9 5 7 56 160 48 4.3 15 279 N I. 5 14 11 159 17 3o f

9 61 4.8 39 17 280 С 5 14 11 157 31 23 f

C1 9 68 +8 55 ./' 181 N 5 14 14 159 31 15 9

232 S 1o 5 8 1 161 16 55 16 N II. zo 30 12 f

233 N I. 5 8 7 159 11 xo f 282 N II. 5 14. 23 159 33 55 f

234 S 9’ 5 8 10 160 19 39 17 283 N I. 5 14. 29 159 33 1 f

9’ 13 19 43 15 284. N III. 5 14. 32 159 34. 1 

135 C 5 8 29 161 14 8 f 285 S 9’ 5 14 +5 159 11 15 9

236 S 9’ 5 8 52 156 24. 54 13 286 N III. 5 14 4.6 16o 39 52 f

‘з; ё 2 3 1; 3512,: ‘; "1 S 31 1 "1 zz ‘9 9 ‘а ‚г,
23 .. 43 1

239 N На 5 9 18 156 30 56 _/` 288 S 1o 5 14 52 159 32 15 9

z4.o S 7 5 9 22 161 28 55 16 289 Ы .. 5 14. 52 159 33 4.6 -

24,1 S ю 5 9 27 161 24 25 16 29o S lo 5 14. 53 159 31 o 

141 N I- 5 9 55 158 57 59 f 1° 65 3° +8 19

N 38 59 ° 5 191 S 1° 5 14 57 159 17 48 1°

243 S 10 5 9 35 161 20 55 16 292 S 10 5 14. 59 159 4.3 38 10

244 N II. 5 9 46 157 59 10 f 293 S 1o 5 15 2 161 18 25 16

24.5 S 8 5 9 51 156 37 24 1 294. S 10 5 15 10 159 22 18 lo

.. 8’ 52 37 56 13 295 S 7’ 5 15 11 161 14 25 16

24.6 Ы 510 7 159 5 15 9 296 Ы 11. 5 15 13 156 18 51 /`

N I, 12 3 23 _/` 297 N 5 15 16 159 29 о -

247 N 5 1o 16 159 2 25 5 298 S 1o 5 15 20 159 4.4. 18 10

C1 18 1 +9 f 199 S 1° 5 15 55 159 +5 +5 19

24,8 S 9 5 10 24. 159 23 15 9 300 8 10 5 15 39 159 23 18 10

24.9 N 5 1o 24 159 20 15 9 301 N III. 5 15 4.2 156 zo 4.1 f

N I, 32 zo 9 _/' 302 N III. 5 15 52 156 30 11 f

15° S 7’ 5 19 +1 159 55 59 17 595 S 1° 5 15 53 156 44 54 13

.. 8 4.5 56 15 9 304. S lo 5 15 57 159 22 38 1o

.. 8 50 55 17 f 305 S 9 5 15 58 160 8 9 17

251 N 5 10 46 159 6 15 9 63 8 12 f

N I- 47 5 55 f 3°6 N II- 5 15 58 159 9 11 f

N 55 6 53 5 597 S 9’ 5 16 6 159 1 15 9

252 S 9 5 I1 11 156 53 54. 13 .. 9’ 22 0 18 xo

253 S I9' 5 11 27 160 4.6 9 17 3o8 S 9 5 16 1o 157 14. 27 5

154 N I  5 11 31 158 57 45 f 3°9 S 9 5 16 1° 159 49 18 1°

255 S 8’ 5 11 32 159 30 15 9 310 S 8 5 16 17 16o 46 9 17

256 S 9’ 5 11 47 160 4o 9 17 311 S 9’ 5 16 32 16o 27 39 17

257 S 10 5 11 50 160 23 9 17 312 S 8 5 16 45 161 4.1 55 16

258 S 1° 5 11 58 161 35 55 16 313 S 9 5 17 4 157 +5 33 11

259 N III- 5 11 5 156 19 5° f 514 N 5 17 5 159 57 +8 19

260 Ы 111. 5 12 23 160 59 2 f N II. 1o 38 35 _/`

261 N I» 5 11 18 158 55 17 f 315 N II- 5 17 6 157 59 19 f

162 S 9 5 12 36 157 4.6 1 f 316 S 1o 5 17 13 160 13 39 17

26; S 8 5 11 +5 159 ++ 17 f 317 S 9‘ 5 17 17 159 19 18 1°

.. 8 44 4.5 15 9 318 S 9’ 5 17 21 158 21 45 5

—— 8 +9 +5 +8 19 319 S 19, 5 17 34 158 19 39 5

264 S 9’ 5 11 +8 158 9 51 5 31° S 7 5 17 +5 16° 38 59 17

265 N II- 5 15 9 157 +9 18 f 311 N III- 5 17 47 157 37 11 f

266 S 10 5 13 1 156 24. 54. 13 322 S 1o 5 17:47 159 2 4.8 1o

267 S 1° 5 13 1° 16° 58 9 17 515 S 9’ 5 17 48 158 18 7 5

268 S ’ 5 15 15 157 54 55 11 52+ S 19 5 17 +9 159 57 18 19

269 N 11?- 5 15 16 158 57 +9 f 315 S 9 5 17 51 159 13 18 19

270 8 10 5 13 19 161 21 55 16 326 N I . 5 18 4. 158 2 57 _/`

171 S 9‘ 5 15 11 169 5+ 59 17 517 N 11-, 5 18 6 159 +9 55 f

171 N III- 5 13 15 156 19 6 f 318 S 9, 5 18 8 158 59 5 5

273 S 1° 5 13 19 156 51 5+ 15 -- 8 11 38 31 19

274 S 6 5 13 44. 157 23 3 12 329 8 10 5 18 14 159 56 18 10

5' 4.8 22 55 22 330 N I. 5 18 14. 156 47 5o _/`

5’ 4-9 13 2 19 331 S 9 5 18 17 159 4-5 13 1°

5’ 59 11 5+ 15 331 C 7, 5 18 17 158 45 56 f

 55 13 + 18 S 8 15 +6 5+ 5

5’ 55 1135 1+ S 8 33 46 1 19

C 5’ 55 22 55 f 555 S 1° 5 18 31 156 58 54 13

Ё

` ——— M YM — _..- -ISA,
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IN THE NUBECULA MAJOR. 159

. .’ .triilfgfr 0111. Mag. RA.1Ba0.o. NPD. 1880.0. zone. R101' Obj. Mag. RA. 1sso.o. NPD. 1830.0. Zone.

rence. 11. m. I. 4», , „ rence. h. n1. п. о ‚ ‚

334 N 5 18 33 159 3o 18 10 396 S 8‘ 5 22 45 158 13 32 19

N I. 35 3o 29 f 397 S 10 5 22 4.6 159 36 14 11

335 S 1o 5 18 43 159 56 18 1o 398 N 5 22 48 158 8 о f

336 S 9 5 18 4.3 158 31 2 5 Ё п! 50 8 8 2 19

9 5 31 31- 19 399 - 5 11 5° 15 3 17 —'

331 S 10 5 18 48 158 41 з: 19 4°° S 9: 5 11 51 151 19 33 11

338 S 8 5 18 51 160 25 39 17 401 S г 5 22 54 161 4,1 55 16

339 ' S 9' 5 18 52 158 38 3o 5 402 N II .I 5 22 54 156 32 10 f

8 51 38 1 19 4°3 S 1° 5 и 51 158 1 31 19

34.0 S 1o 5 19 xo 16o o 18 lo 404 N II. 5 22 57 157 10 24. f

34.1 3 S 1o 5 19 11 158 38 2 19 4.05 N II. 5 23 2 16o 6 17 f

34.2 , S 10 5 19 14 161 6 55 16 4.06 S lol 5 23 3 156 34. 35 14.

‘ё “—‚ 11111 .f :.23 ё ‚г, 3:11: :2° ¿gz те
9 5 T9 17 , 15 9 54 3 °

345 C1 VII- 5 19 13 159 13 18 Ё 4°9 S 1°, 5 13 38 159 55 44 11

S 9 31 23 18 1o 4.1o Ё 9, 5 23 41 160 43 28 18

N 43 23 18 1o 411 5 23 4.1 158 13 32 19

346 S 1o 5 19 23 159 54. 18 10 412 S lo, 5 23 43 158 2 31 19

347 S 10 5 19 23 158 12 32 19 413 S 9 5 23 46 158 59 2 19

343 Ё 10 5 19 31 159 2o xg 1o 414 ISI lilo 5 23 56 156 33 5 3/4

349 1 34. 15 25 1 10 4.15 . 5 24 12 1 o 1 24

350 lg III.’ 5 xg 33 15% 58 8 f 4.16 Ё 139’ 5 24. 15 16c6> 23 5g 1;

351 9 5 19 3 15 43 31 19 417 ° 5 14 47 15 З 1

352 S 8: 5 19 4.1 156 36 54. 13 418 S 7 5 24 51 161 39 55 16

ш -S- 2, 51 6 36 5 14 419 Ё 1‹>‚ 5 14 51 156 59 35 34

1 " 1“ т: г“ N 11 т‘: 323.3 ‚.. 7 51 x2 35 21 . 2

Ё 9 5 19 43 159 31 18 10 422 S 9 5 25 11 158 1 33 12

1o 5 19 43 15 1514, 13 .. 14. 2 32 19

356 lg ‚ 5 19 48 15% 43 18 1° 413 Ё 3 5 15 16 156 14 35 134

357 9 5 19 49 15 1 1 19  39 14 3

358 E 1, 5 19 53 159 34, 33 f 424 Ё 10‘ 5 25 23 169 15 58 18

3„ в ,f 5 .9 ii 156.16 ЁЁ 12’ iîâ S ‘Ё ЁЁЁ ii îêg ‘È ЁЁ I2

320 Ё 9 5 19 57 158 44. 32 19 4.23 Ё 10 5 25 4.1 161 13 55 163 1 5 19 57 1 1 41 25 1 41 '° 5 15 51 157 55 33 11

362 S 1o 5 19 58 158 35 31 19 429 N II. 5 25 56 158 37 2 f

353 N III. 5 10 1 161 25 29 f 4.30 S 8 5 26 o 156 35 5 14.

354 S г‘ 5 20 1 158 55 32 19 431 N I. 5 26 4 156 44 o f

365 N II . 5 2° 5 159 10 о f N 8 4.5 5 7

325 Ё ‘Ё: 5 2o 1161 158 3 2 1; 432 1; Í- 522 7 15° 1 53

37 . 5 10 1 157 2 41 4.33 I0 5 2 23 159 23 44 11

368 S 10 5 2o 18 157 18 3 12 434 S 1o 5 26 24 157 4o 33 12

369 N 5 1° 15 159 48 18 1° 435 N 11- 5 16 13 158 58 31 f

г; Ё 111° 5 1° 33 152 42 ‘Ё 119 436 Ig' 5 ‘Ё з: 151 з; 33 7

. 5 2o 33 15 5 2 2 3 3 o

372 S 1o 5 10 36 158 7 32 5; 4.37 S 10 5 26 34 161 17 55 16

ä III. 5 10 50 159 5: 53 438 Ё 53 5 22 43 159 29 44 11

5 1-1 7 159 З 1 1° 439 5 1 S 159 31 44 11

375 (S1 VIII. 5 21 19 156 I 5g _/` 44.0 S 9’ 5 26 51 159 45 14 11

7 1° 5 21 27 159 U 1 1° 9 4- 45 33 д’

57; Ё 8 5 и 33 158 ё Ё 19 441 ISI 5 16 55 151 5; 33 1f1

37 11 11 5 159 3 1 1° 441- — 51-7 3 1595 5°

379 S г 52151 15831 32 19 N ‚ 5 58 44 11

33° N 1 - 5 11 55 159 41 31 f 443 S 1° 5 11 1 159 11 44 11

381 S 11 5 21 57 159 38 18 1o 444 S 10’ 5 27 11 159 12 14 11

382 S 9’ 5 11 58 159 25 18 1o S.ô 10 18 13 33 2o

383 S 5 22 2 160 54 39 13 445 Е 5 17 7 163 48. 19 й‘

.. 11 53 5 I 4.4 . 5 27 10 15 5 34

384» N ‚ 5 22 8 158 5 13 f 447 S 10 5 27 13 158 14 32 19

385 S Ё 5 22 13 161 55 55 16 44.8 N III. 5 27 27 158 56 52 f

г“ N 1 - 5 11 13 156 18 1 f 449 N 11- 5 11 36 158 51 3 f

1; 15 5 11 16 159 38 4° f6 45° Él Lf 5 11 41 158 58 31 Ё:
51111 11 115 1 41 5134

339 N - 5 11 21 158 4 31  451 N 5 11 43 151 34 33 11

39o. S 1o 5 11 23 159 33 48 1o gl 48 8 35 34 ¿_

 xo 2 3 44 11 4.52 5 27 45 15 5 ..

‚. 10 33 37 14, 11 453 S 5 5 27 46 158 45 32 1
391 Ё 1110 5 22 28 161 37 55 1;  54 45 19 _/Q

391  5 22 31 158 6 58  54 45 33 1°

393 S 1° 5 11 4° 159 31 44 11 6 59 44 59 11

394 S ‘о, 5 и 4° 159 35 44 11 454 S 1° 5 11 49 159 35 33 1°

395 S 9 5 11 41 158 46 31 19 455 S 11 5 11 49 158 58 41 19



160 s'rA11s, NEBULE, AND cLUs'r13as

No.for 1\'o.{or

Rafe, Obj. Mag. R A. 1830.0. N P D. 1880.0. Zone. Rek.- Oh). Mag. R A. 1880.0. N 1’ D. 1830.0. Zone.

rence. h. m. в. O ‚ „ rence. h. m. s, о ‚ ‚

456 1; 5 17 159 44 595 Ё 5 51 ig 157 4 15 1f1
S 13

457 S 1o 5 17 158 37 31 19 N 30 4 3 п.

458 N H1- 5 18 159 59 4 f 596 S 9’ 5 31 31 16° 13 18 18

459 S 9 5 18 157 44 3 11 597 S 9 5 31 55 159 54 зз 19

3’ 13 ЗЁ lì 508 ST 3‘ 5 ‚‚ "’ в 5'* ‘ё ‘Ё37 I ° 5 5 I

460 N 5 18 159 58 44 11 509 N , 5 31 39 159 5233 20

Ё 58 44 11 510 S 8‘ 53139 156 48 5 14,

6 S П; 59 49 f 511 S 9 5 51 44 158 15 51 19

461 9, 5 28 161 6 25 16 512 S 1o, 5 31 45 159 17 33 20

4, 2 Ё 9 5 18 156 4,0 5 14. 513 S 1o, 5 31 49 159 15 4,3 20

465 Il  5 18 159 58 59 f 514 S 9 5 51 55 156 18 5 14

464 S â, 5 18 16o 11 1; 515 S 9‘ 5 32 о 159 10 33 20

~ 11 - 10 7 1o 33 20

4.65 S 8 5 28 158 11 32 19 516 S 10 5 31 5 157 34, 15 11

466 N 5 18 156 11 35 14. 517 S 1o 5 32 6 156 o 35 14,

N Í. 1 f 18 S 1o 1 1 0 20467 S 1o' 5 28 15 и 33 20 5 o 5 3 9 59 4 33

9 34- 1 14- 4° 3 1°

4.68 N 5 18 159 16 44 11 519 N 5 31 11 159 16 33 20

g 15 33 7 520 ISN' Il. 5 з 12 6 xg 3 1;

15 3 9 2 12 1 0 1 2 1

469 Ё 5 18 159 7 44 у 511 S 9’ 5 31 14 157 55 55 11

7 1 9 19 5515 11

47° S 1°, 5 18 157 59 33 п 9, 54 55 15 11

8 6o 31 19 511 S 8 5 32 24 160 56 8 18

4-71 S 9 5 28 160 52 28 18 8 15 55 55 16

4-71 Ё 10 5 28 159 20 44 11 523 N II., 5 31 39 16o 57 11 f

473 S 8 5 2-9 156 4.8 35 14 524 S 9, 5 32 45 157 11 25 11

474 N 3 5 29 156 4.5 5 14. 9 49 11 15 1147g C I. 5 19 16o 6 19 f 525 N I. 5 32 4,5 157 38 13 _/'

47 S , 5 19 157 55 41 f 516 S 1° 5 31 47 158 38 19 11

+77 7‚ 5 19 156 55 56 f 517 S 9, 5 51 48 156 19 5 14

8 Ñ- 7 55 5 14 518 S V9 5 31 51 157 47 15 11

47 S II; 5 19 160 52 15 _/` C I. 53 4.8 36 f

4>ä9 N 9 5 19 158 10 2 19 529 S 8 5 33 1 161 1 41 13

4 ° с 5 29 159 16 4,4, 11 7 3 3 15 16S VII. 16 22 f 530 C1 VII. 5 33 5 159 22 38 f

481 S 3 5 2 6 15 33 118: 531 Ё 10 5 33 10 121 32 11 239 1 о 39 20 1 531 1o 5 33 11 1 1 1o 11 1

4:1 Ё 10 5 19 159 2 4,4 11 533 N II., 5 33 15 16o 4 17 „Я

4 3 1° 5 19 158 56 31 19 554 S 9 5 55 15 159 16 55 19

4:4 Ё 9 5 19 160 5 14, 11 535 N I 5 33 33 160 16 28 3,8

4 5 IO 5 19 156 9 5 14 N . 48 16 3

485 S 3’ 5 29 161 20 55 16 536 N 5 33 36 161 11 11 23

437 S I0 5 29 160 3 28 18 N II. 4.1 11 30 f

488 C1 5 3° 158 51 15 f 537 N п. 5 55 57 157 49 16 f

439 ls“ U- 5 3° 161 59 55 / 558 N 5 33 41 157 56 15 11

49° 9 S 3° 157 51 15 11 N II. 53 34, 7 f

S" 9, 5° 33 и 539 S 9, 5 33 43 159 д’ 33 1°

N ,Z Ё gg 156 4.1 35 14. 54.0 Ё 10 5 33 58 158 11 29 1,1;157 ° 3 11 541 19 5 54 1 1 9 59 5 1

g I* ° 31 f 541 S 9‘ 5 34- 9 Í57 7 15 11

493 S 8 5 3° 6 Y 5 Ig- 543 S ю 5 34- 14- 158 4° 19 д

1 1 13 55 1 10 17 4,0 59 21

494 S 9, 5 3° 158 6° 31 19 544 S 9: 5 54 16 157 16 55 11

S 9 59 33 1° 545 S 9, 5 54 19 157 1° 15 11

49g S 9 5 30 158 22 32 19 546 S 8 5 34. 30 158 3 19 21

49 8 S 3° 161 1 55 16 547 S 9 5 54 38 157 6 15 11

1 +9; Ё 9, 5 3° 156 4° 5 14 548 S 9’ 5 54 44 169 47 18 18

49 5 3° ‘S8 3 31 19 549 S ю 5 34 44- 157 13 15 11

+99 а 1?- S 3° 156 55 15 f 55° S 1°, 5 54 49 157 4 15 11

‚со S ‚о 5 30 55 55 14 551 È, V8, 5 34 56 157 9 15 1,1159 34 33 7-0  5 ° 1°

5°1 N 5 3° 157 24 33 12 552 S 1o 5 34, 56 157 14 25 22

11: 1- 14 55 f 555 Ё 19 5 54 sg 157 з 15 11

14- 55 17- 554- 1° 5 35 157 17 15 11

5°1 S 9 5 31 158 13 32 19 555 S 10’ 5 35 10 158 б 29 21

503 S- Ig 5 3, 8 1319 11 556 Ё 10 5 35 11 15659 55 11I5 31 19 557 I0 5 35 U 157 17 5 11

5°4- S Ё’ 5 31 16o 55 55 16 558 S 1o 535 15 158 20 9 21

—' 56 18 18 559 S 1o 5 35 17 157 7 15 11



IN THE NUBECULA MAJOR. 161

T T `

No. for ‚ No. for

Юге- obj Mag. R А. 1вэ0.0. Ы P D. 1630.0. Zone. R459- obj. Mag. в A. 1sao.o. N P D. 1530.0. z9119.

rence. h. m. s. D ‚ ‚ rence. д, щ, ,_ о I I

550 N I. 5 35 I7 161 4.8 30 f 523 S 8 5 37 55 158 57 33 zo

561 S 3‘ 5 35 2° 157 34- 25 и — I0 59 57 29 21

561 S 1° 5 55 14 159 55 55 16 614 S 7‘ 5 57 59 151 4s 11 13

565 Cl VI- 5 55 14 156 7 55 / 615 s 10’ 5 58 5 159 55 55 —16

564 N II. 5 35 25 157 39 4,8 f 526 S 1o' 5 38 3 161 12 11 23

565 S 1° 5 55 17 158 2o 29 21 627 N II. 5 38 8 157 31 6 f

566 S 1o' 5 35 27 159 20 33 20 523 C VI. 5 38 9 159 29 10

567 S 7’ 5 35 28 158 18 29 zr 619 N V. 5 38 20 159 53 10

563 N IH- 5 35 39 15° 3 32 f 53° S 10 5 38 20 160 23 28 18

569 S 16 5 35 39 16° 34. 58 18 631 S 1o 5 38 21 158 4 29 21

57° S 1° 5 35 42 15° 31 Ss 13 532 S 9 5 38 26 158 30 29 21

571 N I- 5 55 45 157 46 51 J' 655 S s' 5 5s ‚в 15s 48 19 11

N 46 40 25 22 534 S 1o 5 38 26 160 49 4,8 18

571 S 1° 5 35 51 158 51 29 21 635 N II. 5 38 27 161 6 1° f

575 S 1° 5 55 51 158 25 29 21 656 01 vl. 5 5s 19 159 5° 57 f

574 C1 vl. 5 55 54 156 59 46 f 657 N 5 gs 3s 160 15 1s 1s

575 Ы 5 55 55 161 5 41 22 N I. 4; 15 11 f

N I. 58 5 27 f 533 N II. 5 38 41 160 46 13 _/`

2:3 1: Е; 2:21: :;;4;:; А 21% ё H1~§‘1 1‘ 5
. 1 0 1 2

578 S 8 5 56 2 159 54 55 16 641 s s' Ё gs is 157 16 15 11

579 Cl U 5 36 2 159 53 33 2° 54-2 N 5 38 56 159 15 33 20

580 S 1o’ 5 36 4, 157 45 25 22 54-3 S 5 38 56 158 30 59 21

531 S 9‘ 5 36 5 157 59 25 22 644 N lïl. 5 38 59 156 57 46 f

S 9 И 6° 29 21 545 S 9 5 39 4. 158 5o 29 21

532 S 1° S 35 7 156 57 25 22 545 S 10 5 39 14, 159 12 3 20

583 N HI- 5 35 1° 160 = 9 42 f 647 S 11 5 39 25 158 55 29 21

534 S 3’ 5 36 U 155 24- 5 14- 54-3 N 5 39 28 160 20 28 18

585 S 10 5 36 x3 157 9 55 22 N I. 30 59 и f

535 S 1° 5 36 16 156 4.6 35 14 649 S 8 5 39 31 16o 3o 28 18

587 S 10 5 36 16 157 4.9 25 22 8 36 30 19 15

588 S 1o 5 36 24 157 43 25 22 650 S 9 5 39 34, 150 4_5 zg ,g

589 S 9 36 26 160 35 8 18 S 9 37 4.6 19 25

590 S 9‘ 36 26 158 37 29 21 651 S 7‘ 5 39 37 559 1 53 Ig

591 N ll- 5 56 55 157 46 5 / 7’ 57 3 19 15

592 S 8 5 36 34 160 16 7 _/` 652 S 10 5 39 42 158 58 29 21

— 8 35 28 18 653 S 8 5 39 4,6 157 6 25 22

595 C 8 5 56 55 159 52 55 2° 654 N V 5 59 5° 159 5 57 f

594 N 5 56 56 157 5 25 22 655 N V 5 59 5° 159 11 29 21

N I. 38 5 25 _/` 52 10 53 30

595 S 1° 5 36 33 159 47 3 2° 53 I1 12 /`

596 S ю’ 5 36 4-3 157 35 25 22 55 11 33 20

597 S ‘° 5 36 44 159 7 33 2° 55 11 13 24,

593 S 10‘ 5 36 44 158 23 59 21 656 S 1о’ 5 39 59 159 22 13 24

599 N I- 5 36 4-5 166 39 25 f 657 S 9’ 5 40 1 157 о 25 22

6°° S 1° 5 56 48 156 51 55 14 9 9 0 55 14

6°‘ S 6 5 56 56 156 59 55 14 658 S 16‘ 5 4° 5 159 6 45 24

_ 6 54 39 35 f 659 S I0' 5 40 6 159 13 13 24

-— 7 55 39 54. 13 660 S 10 5 40 9 16033 19 25

602 S 8’ 5 36 53 161 2 41 23 661 S 1o’ 5 40 10 159 32 13 24,

603 S 10 5 37 0 157 35 55 22 662 S 9’ 5 4o 11 156 58 25 22

664 S 1° 5 57 6 156 55 5 14 9 1s 59 5 14

665 Ё 9 5 57 15 159 1 18 f 66 S 1° 18 6° о: 17
1 2 20 10 1

606 S З 5 37 rî 159 36 33 20 662 N II. Ё Ё: 16 ц

607 S 10 5 37 19 157 9 25 22 665 S 1o 5 40 20 159 34. 13 1.4,

503 C 5 37 21 159 18 33 zo 666 S 10 5 40 21 158 0 29 21

609 S 8’ 5 37 22 160 35 28 18 667 S 9 5 40 22 159 49 13 24,

610 S 5 37 29 159 31 3 20 668 N 5 4,0 23 |60 46 19 9_5

611 N I?I. 5 37 3o 160 20 о _/` N 1_ 3| 45 ‚з f

612 S 8 5 37 31 161 5o 11 23 669 S 10 5 40 37 160 4,9 49 7,5

615 S 16‘ 5 57 54 158 15 59 21 67° S 1о’ 5 4o 57 159 17 15 14

614, S 9’ 5 37 34 159 0 33 20 671 S 10‘ 5 4,0 4,0 159 1 53 9_4

ю 39 0 29 21 671 S 8 5 4.0 4.5 161 45 11 23

615 S 7 5 37 36 161 13 41 23 673 S 10‘ 5 4,0 51 159 32 4,3 ц

616 S 11 5 57 57 159 16 55 16 674 S 9 5 4° 55 161 22 11 2;

617 S ll 5 37 39 159 29 33 20 675 S 1о’ 5 40 57 161 48 11 23

618 S 10 5 37 45 158 13 29 21 676 S 9’ 5 41 1 158 29 59 7,1

619 N 5 57 46 166 17 15 f 677 S ’ 5 41 5 152 49 19 11

620 S 1о’ 5 37 47 158 42 29 21 678 Ы 161. 5 41 6 159 44 39 _

621 N III. 5 37 51 159 42 4.0 679 S 10 5 41 6 157 12 25 п

611 S 9 5 57 55 158 5° 59 21  1° 7 11 55 11

|



162 STARS, NEBULÃS, AND CLUSTERS,

No.for N0.for

Refs- Obj. Mug. R A. 1830.0. NPD. 1830.0. Zone. R,@f9_ Obj. Mug. R A. 1830.0. NPD. 1830.0. Zone

rence. h.m. I. с ‚ ‚ rence. h. m. в. O ‚ ‚‚

680 N 5 41 1o 159 49 4.3 - 740 S 8 5 44 28 160 17 19 15

681 N 5 41 11 159 51 33 f 8 33 6 17 19 15

N 15 51 13 24 741 S 1o 5 44 32 15 50 о 27

682 N 5 4.1 12 159 44 13 24 742 S 10 5 44. 37 160 5 19 15

N I- 13 44 13 f 743 S 9 5 44 38 159 19 13 14

683 S 9 5 4.1 23 158 20 29 21 744 S 1o 5 45 9 161 45 11 23

684 C VI- 5 41 15 159 19 1° - 745 N III 5 45 11 159 14 4° f

685 N 5 41 28 159 49 14 _/` 746 N Il. 5 45 16 16o 42 54 _/`

ese N 5 41 31 159 5° 41 f 747 N II- 5 45 17 158 36 3° f

687 S 8 5 41 33 161 43 4.1 23 748 S 1o 5 45 18 157 14 15 22

688 N 5 4’ 35 ’59 45 47 — 749 S 9 5 45 д 159 33 ‘З 7-4

689 S 1° 5 41 39 159 45 43 14 75° S 1°' 5 45 11 157 5 15 11

690 S 1o 5 41 41 156 44. 3o 27 751 S 9 5 45 23 160 32 19 15

691 S 1° 5 41 41 159 35 13 14 751 S 1°' 5 45 14 157 6 15 11

692 S 9 5 41 42 159 1 13 24 753 S 1o 54.5 17 161 13 11 13

693 S 1°’ 5 41 43 159 35 53 14 754 S 8' 5 45 18 16° 8 19 15

694 S 1° 5 41 45 158 54 19 11 755 S 1° 5 45 3° 157 31 34 18

695 S 8’ 5 41 48 156 8 o 27 756 S 9‘ 545 35 160 2 19 15

696 N II- 5 41 49 158 31 31 f 757 S 9‘ 5 45 4° 157 7 15 11

697 N III- 5 41 5° 159 45 19 —— — 1° 41 7 4 18

698 S 9 5 41 55 159 56 13 14 758 S 9 5 45 46 161 15 11 13

699 S 7 5 41 3 157 18 15 11 759 S 9 5 46 1 158 5 36 16

 7 7 18 41 f - 9 8 5 36 16

700 S 9’ 5 42 4 159 14 43 24 760 S 9 5 46 11 160 29 19 15

701 S 8’ 5 42 4 159 58 19 15 761 S 8’ 5 46 12 161 6 11 23

7°1 S 1°’ 5 41 1° 159 47 13 14 761 S 1° 5 46 15 159 1° 13 14

703 S 10 5 42 10 159 21 13 24 763 S 10 5 46 16 159 3 43 24

704 S 10’ 5 42 11 159 34 13 24 764 S 9 5 46 20 157 54 34 28

705 S 9 5 41 11 16o 16 19 25 765 S 10 5 46 33 158 54 36 26

706 S 7 5 42 17 158 50 29 21 766 S 8 5 4.6 33 160 16 29 f

i -— 7 17 50 51 _/' -— 6’ 36 16 19 25
д — 7 17 50 36 16 767 S 9 5 4.6 41 157 46 1 _/`

‘ 707 N III 5 42 20 159 31 55 — 8 42 4 28

708 N III 5 4.1 32 158 26 25 _/ 768 N III 5 46 52 161 3 23 _/’

709 S 9 5 41 33 158 57 29 21 769 N III 5 46 52 158 6 11 f

71° N 1 1- 5 41 43 159 19 33 77° 69 U- 5 46 57 159 5° 1° f

711 S 1° 5 41 48 159 4° 13 14 771 S 1° 5 47 ° 157 45 4 18

712 S 1o 5 42 50 156 35 о 27 772 S 8 5 47 20 156 44. 30 27

I 713 S 1° 5 41 51 157 15 15 11 773 S 9 5 47 1° 157 18 34 18

714 N III 5 41 52 159 17 20 774 S 10 5 4.7 20 158 32 36 26

715 C1 5 41 53 157 14 56 f 775 S 1°' 5 47 18 159 13 13 14

716 N 1?! 5 41 55 159 ° 4 f 776 S 8 5 47 54 157 48 31 f

I 717 S 7 5 42 56 157 12 55 22 — 8‘ 57 48 4. 28

ъ — 8 58 11 43 f 777 S 8 5 47 57 156 41 3° 17

718 S 1o 5 41 57 161 18 11 23 778 N II. 5 48 7 158 33 43 f

719 S 1° 5 41 58 159 51 43 14 779 N II- 5 48 11 157 3° 5 f

720 S 8 5 43 4 158 31 29 21 780 S 7’ 5 48 11 156 41 о 27

721 S 9 5 43 6 161 9 11 23 781 S lo 5 48 19 156 36 0 27

722 N 5 43 7 158 21 29 21 782 S 1o 5 4.8 4.5 160 14 19 15

N I. 16 20 4.o f 783 S 10 5 48 51 159 25 13 24

713 S 1°’ 5 43 1° 1583° 19 11 784 N I- 5 48 51 159 1° 53 f

724 S 1o 5 43 10 158 7 29 21 785 S 1o 5 48 57 156 16 3o 27

715 N 5 43 11 158 33 19 11 786 S 9’ 5 49 15 161 4 41 13

726 S 8’ 5 43 15 160 б 19 25 787 S 8' 5 49 24 161 38 41 23

727 S 10 5 43 16 158 29 29 21 788 S 8’ 5 49 30 158 26 36 26

718 N 69 5 43 13 159 17 13 14 789 S 9 5 49 33 159 49 13 14

1 GB I- 13 17 11 f 79° S 9’ 5 49 35 16° 35 19 15

719 S 9 5 43 30 158 28 29 21 791 S 8’ 5 49 36 161 34 11 23

Í 73° N 5 43 4° 159 34 13 14 791 S 9’ 5 49 37 161 49 11 13

Ё 731 S 1° 5 43 43 158 9 19 11 793 S 9 5 49 39 156 4 3° 17

73’ S 3‘ 5“ Ё "9 ïä îì îî 33? Ё ‘З’ Ё 131% §58 ‘$2 ‘ё ïä

733 S 8 5 44 3 158 4° 19 11 796 S 8' 5 49 54 156 3° ° 17

8 10 40 6 26 797 S 1o 5 49 55 156 20 о 27

734 N II. 5 44 11 161 14 31 f 798 S 8 5 49 55 161 2 31 23

N 12 24 41 23 799 S 10 5 49 57 160 10 19 25

735 S 1o 5 4.4 13 159 39 13 24 800 S 1o 5 5o 1 159 32 13 24

736 S 1o 5 4.4 14 157 46 25 22 801 S 6 5 50 3 156 56 34 _/‘

737 S 1° 5 44 17 158 33 36 16 — 6' 6 56 34 18

738 S 7 5 44 17 158 9 36 16 - 6 7 56 3° 17

7‘ 21 9 29 21 802 S 8 5 50 8 160 25 15 31

739 N III. 5 44 26 156 58 42 _/` —- 7 10 24 19 25

— 8 12 24 19 _/`

1

*"3 — _1 __ __ _„_ ..,___..

_ „._____ _
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ж

N0.for No. for
Rafe. Obj Mag. R A. 1880.0. N P D. 1830.0. Zone. Refe_ Obj Mag. B A. 1830.0. N P D. 1830.0. Zone.

fence, )1_ m, д, D I I rence. h. 111. в. о ‚

803 S 10 5 50 18 156 39 о 27 859 N 5 54. 14. 161 7 23

804 S 11 5 50 19 156 57 4 28 N I. 19 8 f

805 S 8’ 5 50 22 161 0 11 23 860 S 5 54. 2o 161 58 23

8o6 S 10 5 50 29 160 16 50 31 861 N II. 5 54. 22 159 31 _/'

10 31 17 19 25 862 S 10 5 54 26 160 58 31

807 S 1o 5 50 30 161 23 11 23 863 S 9‘ 5 54 29 159 6 3o

808 S 1o 5 50 31 156 34 0 27 864 S 8’ 5 54. 31 156 31 27

809 С VI. 5 50 35 160 6 44 f 865 N III 5 54. 38 159 3o f

N 35 6 49 25 866 S 9’ 5 54 52 159 2 30

N 36 6 45 31 867 S 10 5 54. 53 161 o 23

810 S 10 5 50 37 156 25 о 27 868 S 8 5 55 4. 16o 53 31

811 S 8’ 5 50 39 157 5 4 28 869 S 9 5 55 10 161 33 23

812 N III 5 50 43 161 31 11 f 870 N I . 5 55 11 158 37 f

813 S 8’ 5 50 55 159 50 43 24 871 S 8 5 55 19 159 15 30

— 8’ 59 50 23 28 872 S 9 5 55 28 157 13 28

814 S 10 5 5o 58 156 26 0 27 873 S 9 5 55 29 157 4.4. 28

815 S 10 5 51 2 156 39 30 27 874 S 1o 5 55 31 161 o 23

816 S 1o 5 51 5 156 46 0 27 875 8 10 5 55 49 158 4 29

817 S 1°’ 5 51 23 156 15 9 17 876 S 7‘ 5 55 54 157 33 18

818 S 8 5 51 31 159 53 23 28 877 S 10 5 55 55 160 41 31

819 S 10 5 51 32 160 3 49 25 878 S 10 5 56 0 160 41 31

820 S 7’ 5 51 32 158 27 36 26 879 8 10 5 56 2 161 21 23
821 8 9 5 51 32 158 6 36 26 880 8 10 5 56 9 160 39 31

822 S 1o’ 5 51 38 160 14 15 31 881 8 7‘ 5 56 12 157 5 28 1

— 10 41 13 4.9 25 882 S 8 5 56 18 158 4 f

823 S 10 5 51 42 159 16 23 30 — 7 19 5 29

824 S 10’ 5 51 47 159 36 23 30 883 S 8 5 56 26 157 33 28

825 S 10 5 51 48 160 45 45 31 884 N III 5 56 31 158 13 f

10 53 45 19 25 885 N II. 5 56 37 160 56 f

826 S 10 5 51 49 158 9 6 26 886 S 8 5 56 4.1 160 33 31

827 S 10 5 51 53 156 16 o 27 887 S 10 5 56 44 158 17 29

828 S 10' 5 51 55 156 4.7 o 27 888 S 8’ 5 56 44 161 59 23

829 S 10 5 51 59 157 5 34 28 889 8 10 5 56 47 156 40 27

830 8 10 5 52 5 158 43 36 26 89o S 7’ 5 56 51 156 20 27

831 N III. 5 52 15 159 31 38 f 891 S 8‘ 5 56 57 159 26 30

832 S 10 5 52 18 156 40 0 27 — 8’ 58 26 30
833 8 10 5 52 18 161 33 11 23 892 8 8’ 5 57 10 160 58 23

834 'S 10’ 5 52 26 157 5 44 28 - 10 11 60 31

835 8 10 5 52 26 160 40 15 31 893 N II. 5 57 16 159 35 _/`

S36 S 7 5 52 32 159 57 15 31 894 S 9 5 57 25 161 41 23

- 7’ 56 55 43 3° 395 N I  5 57 26 159 2 f

- 7 4° 56 19 f 896 S 8’ 5 57 39 157 24 18

857 S 1°’ 5 52 37 159 57 2° 31 897 N III 5 57 46 156 25 f

- 1°' 42 55 33 3° 898 S 1° 5 57 49 157 4° 28

858 N ll- 5 52 43 159 23 54 f 899 S 9’ 5 57 52 161 27 23

839 N II. 5 52 45 157 21 55 f 900 8 10 5 57 53 161 22 23

840 S 10 5 52 48 160 51 15 31 901 Ы II. 5 57 56 157 16 f

841 S 8’ 5 52 51 161 24 11 23 902 8 10 5 58 11 156 20 27

841 S 9 5 52 58 157 36 4 28 9°3 S 8’ 5 58 ‘8 169 2° 31

843 S 9 5 53 6 158 13 36 26 994 S 9 5 58 35 157 42 18

844 S 10 5 53 7 158 22 6 26 905 S 7’ 5 58 40 159 29 3o

84.5 S 1o 5 53 11 157 59 34 28 906 8 8’ 5 58 42 161 31 23

846 8 9 5 53 13 156 25 o 27 907 N II; 5 58 4.2 158 28 f

847 8 10 5 53 15 160 43 15 31 908 S 9 5 58 44 161 55 23

848 8 7’ 5 53 16 160 32 15 31 909 S 10 5 58 44 159 18 30

849 S 1°, 5 53 ‘8 157 17 4 28 91° N 69 5 58 49 159 12 f

— 9 21 17 34 28 N 50 12 30

850 8 8 5 53 24 161 54 41 23 N 52 12 30

851 S 9 5 55 24 159 49 53 3° 911 N Il- 5 58 59 ‘58 17 f

852 S 1o 5 53 25 160 56 15 31 912 Ы 11. 5 59 o 158 38 _/`

853 S 8 5 53 33 158 60 26 26 913 8 10 5 59 1 161 52 23
— 8’ 36 59 53 30 914 8 10 5 59 13 157 4. 28

- 8‘ 37 61 3 29 915 S 8 5 59 3° 161 26 23

854 S 9 5 53 44 158 29 6 26 916 S 9 5 59 35 16° 14 31

- 9 58 28 3 29 917 S 10 559 45 157 2 28

855 S 1o' 5 53 48 161 1 41 23 918 S 10 5 59 46 159 35 3o

856 N II. 5 53 52 161 12 35 _/' 919 N 5 59 4.8 158 31 29

857 S 1°' 5 53 55 159 44 23 3° N 99 49 31 f

858 N II- 5 53 59 157 27 17 f



164 NOTES oN THE FOREGOING CATALOGUE.

No.

3

4

1

‘з
20

ZI

и

39
4.8

4.2

51

53

66

74

76

г:

Ss

86

110

111

135

14.1.

153

159

172

189

193

217

227

231

7-45

250

262

263

274

177

281

1.81.

283

288

289

290

195

7-97

305

308

313

318

37-3

328

331

332

336

339

359

381

334

388

389

393

398

399

4.08

_..__._.;,____

B. 787.

B. 786.

B. 788.

B. 790.

B. 800.

B. 801.

B. 805.

B. 813.

B. 814.

Is a duplicate of No. 37 numbered by mistake.

B. 821.. 5‘ еггог in N P D in B.

B. 821. B has 5’ error in N PD. This is no

doubt also identical with B 820.

B. 827.

B. 832. Probably identical with B. 81.9, in

which 1° error in P D exists.

Possibly = No. 80.

B. 837.

B. 839.

B. 838 ?

By measurement of drawing.

A double star in a cluster.

B. 864.

B. 867.

B. 871.

B. 875.

B. 880.

B. 886.

B. 389.

B. 895.

B. 897.

B. 898.

Thefobs has 10'“ R A.

B. 912.

Double.

B. 920.

B. 922.

B. 926.

The 1st neb in ñg. 6, Pl. III.

The 1st of the southem cluster of nebula: in fig.

6, Pl. III.

The principal neb in the ditto, ditto.

The star s p the central star of fig. 6, Pl. III.

The last nebula in the southem cluster of nebula:

ofng. в, Р1. 111.

The chief star in the centre of the figure 6, Pl.

III.

B. 91.7 no doubt; but the R А of B. is 20‘ too

little if my obs be correct.

The very faint neb following a double star in fig.

6, Р1. 111.

Double 10 and 10.11 m.

B. 936.

B. 940.

B. 94.1.

B. 939. R. A in B. is probably 1"‘ too small.

B. 947. _ _

B. 950. The P D of the Brisb. Cat. is 160°,

which is a misreading. My obs being in the

midst of a zone is liable to no such mistake.

B. 951.

B. 952.

B- 953

Double 40", 9’ and 1 1 m.

Is possibly the neb. 387 seen as a faint star in

the equatorial.

The 1st faint nucleus of the cluster of nebulœ,

figure 2, Pl. 111.

B. 967.

The 2nd nebula of the cluster of neb, iig. 1., Pl.

III.

The 3rd ditto, ditto.

The 4th the following and brightest of ditto.

The small detached nebula of fig. 2, Pl. III.

Possibly the nebula No. 405, seen in the equato

rial а: a faint star.

No.

4.14 Possibly the neb No. 421, seen as a faint star.

418 B. 971. Double 5th class, 7 and 11 m.

423 B- 974

428 Double.

4.32 ist of a group.

4.41. 2nd of ditto.

4.44. The obs of zone 20 is of the middle of the stars

443 + 4.44, seen as one.

445 3rd of a group.

44.6 1st of another group.

448 2nd of ditto.

449 3rd of ditto.

450 Nehulous in equatorial.

4.52 4th of a group.

453 B- 983

4.58 4th of a group.

4.60 5th ditto.

463 6th ditto.

4.64. B. 985.

468 A double st in cluster.

473 B- 939

478 B. 991.

491 B. 993, ? 1’ error P D.

508 B. 1001.

522 B. 1004.

529 B. 1008. Double, companion = 11 m.

567 B. 1016.

591. f makes the degree 159 ; 160 is right.

601 В. 1023.

615 B. 1025.

618 Possibly No. 613 taken a second time.

651 B. 1037.

655 B. 1038. The great looped nebulae, ñg. 4., Pl. ll.

223 Ъчо stars of 10 m involved in a nebula or very

66%’ faint cluster.

670 The place of this ak is better determined as No.

87 in the Catal. accompanying the monograph

of 30 Doradûs, viz., 5 4.0 18, 159 18 26.

lt is too small for good obs in the equatorial.

678 The preceding of the double neb, Pl. 111, fig. 4..

680 The n p of the four principal nebulae of the group.

Pl. Ill., fig. 4..

681 The s p of ditto, ditto.

681. The following of the double neb in ditto.

685 The nа?‘ the four principal in the group, fig. 4,

Pl. .

686 The s f of ditto, ditto.

688 The v F neb preceding a star in ditto.

689 The said star in ditto.

697 The neb following this star in ditto.

706 B. 1047.

709 B. 1050 ? if errors be presumed in B. of 20’ in

R. A, and 10’ in P D. If not, B. 1050 does

not exist.

732 Double 9 and 12 m.

733 B. 1059.

766 B. 1065. The R A of B is probably 30‘ too

little. B. 1070 is probably identical with this

star, and with B 106 5.

776 Double.

801 B. 1091.

836 Double inf.

841 Double 8', 12 m.

84.4 Double, 10 and 11 m.

61.1 Those nebulœ and clusters have been inserted,

628 and their places deduced (in all probability

629 with quite as much correctness as if actually

664. taken in sweeping), from a very careful and

684 deliberate drawing of the neighbourhood of

707 30 Doradûs made with the 20 feet, and duly

710 checked and corrected by the known stars in

714 it. No. 664 is the nebula (a very remarkable

one) alluded to in the note above on Nos. 663

and 665.



CHAPTER II.

OF THE DOUBLE STARS OF THE SOUTHERN HEMISPHERE.

.„„,.,„^,v...„~.~~

I.-INTRODUCTION TO THE CATALOGUE OF SOUTHERN DOUBLE STARS.

(141) The principal object kept in view during tl1e progress of my southern sweeps was

the discovery of new nebulae, and the determination, with some degree of precision, of the

places of those already known. The detection and measurement of double stars was regarded

as of subordinate interest, and allowed to interfere as little as possible with the former inquiry.

During sweeps, therefore, when nebulœ were expected, little leisure was allowed for any minute

examination of stars, especially on new ground. But in regions which had been once or twice

well swept, or where nebulae were thinly scattered, or seemed to he altogether absent, stars

down to the 6th or 7th magnitudes were (at least during the last two years over which

the observations were continued) seldom finally dismissed from the field of view till they had

undergone the application of one or more of the diaphragme, whether circular or triangular

(almost universally the latter), with or without increased magnifying powers, according to the

state of the air. Of the defining and dividing power of the telescope under such circumstances,

abundant proof has been afforded in the Catalogues of double stars observed with it in

England, especially in the 4th, 5th, and 6th, after the mirrors had attained a degree of perfec

tion which, though considerable, yet fell short, in my opinion, of that to which they were

wrought subsequently.

(142) To have executed a regular review of the southern heavens with the twenty-feet

Reflector, for the purpose of detecting close double stars, would have required at least two

additional years, and probably more, since such reviews can only be carried on with effect in

those states of the atmosphere when definition is perfect. Now in the hot season these oppor

tunities are comparatively rare. The only mode of observation in which such a review is

practicable with an instrument of this construction, is by carrying out the system of zone

observations on the meridian with extensive prepared working lists of known stars. But

whereas, with the aid of an equatorial mounting, it is easy to follow the diurnal movement (as

explained above, Art. 136), so that no object shall pass unexamined ; without such aid no one

star can be minutely scrutinized without the certainty of missing others, so that every zone

must necessarily come to be observed over and over again, with this especial object in view,

U U
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before it can be considered as fully reviewed. And, moreover, the stars must be taken as they

come on the meridian within observing hours, at favourable or unfavourable seasons, and

with all the chances of partial cloud occurring on the meridian while other regions may be

clear.

’(143) These considerations determined me not to depart from the line of observation

originally intended, and carried out in the northern hemisphere. Double stars occurring were

of course always taken, and a measured angle of position as accurate as a single rapid, and not

unfrequently hurried setting of the wire, secured. But (except in the circumstances above

speciñed) no close examination was made, unless some suspicion, excited under the ordinary

sweeping power (180), induced an application of high magnifying powers, and in such cases

it would occasionally happen that а, long and pertinacious scrutiny took place. But this was

always felt to be a departure from system and a sacrifice, as it necessitated an additional sweep

over the same zone to be made on a subsequent occasion, so as to fill up the vacancy in right

ascension.

(144) Bearing these circumstances in mind, it will not be a matter of surprise that the

Catalogue of double stars, furnished by the twentyfeet sweeps, is comparatively deficient in

those of the first or closest classmeaning by this, stars of which it can be confidently asserted

that the angular distance of the individuals is under two seconds. But independent of such

drawbacks, though I have no direct statistical enumeration to bear out an assertion, I cannot

help putting on record a strong impression that the extra-tropical part of the southern hemi

sphere is really poorer in very close double stars than the northern, at least in those regions of

it which come to be observed on the meridian in the best seasons for definition. The almost

total absence of objects of this description from the Catalogue, in the last six hours of right

ascension, is the more striking, as these are precisely the best hours for definition, coming to be

observed from June to October, when the atmosphere is in the most favourable condition. The

examination of at all events a very large number of stars down to the 8th magnitude inclusive,

under circumstances of the best possible definition, when the discs have been reduced to mere

points, enables me to speak with some degree of confidence to this feature of southern astro

nomy. It is hardly possible that, when so defined, an angular interval from centre to centre of

moderately unequal stars, exceeding three-fourths of a second, or at all events amounting to a

whole second, could have escaped notice. Yet it is on such occasions that I find entered in the

Sweeping book such remarks as the following :-—“ July 23, 1835. The extreme paucity or

rather utter absence of close double stars in” [this and] “ the late sweeps in such wonderful

nights and with such perfect action of the instrument is really surprising.” “July 24. I

begin to think I shall never sce another close double star. It is wonderful how entirely devoid

of these objects are all the late sweeps, and that in the finest picked opportunities for detecting

them. It is a remarkable feature. Eo ipso notantur quod non vz'dentur.”

(145) Оп the other hand, the subjoined Catalogue, which contains the places reduced to

1830, and descriptions suiìicient for identification, of all the double stars occurring in the

sweeps, will be found to comprise a good number of such objects taken with little selection,

and many, doubtless, which may be thought hardly worth entering in a formal catalogue.

Yet almost all those objects offered something of interest at tl1e time to recommend them to

notice, although I will not deny that here and there, in barren and monotonous regions, an

` `“° - __ -- ‚.._ -'~ n_~._;   _-__`__ Y __`; ад’ - ‚—‚____ :______ , 4-" -Y Й-ц Й ‚т: ŕŕŕ` _ _ _ ‹ A flzäg
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occasional entry may have been made for the homely but useful purpose of avoiding sleep

(a thing not unattended with the probability of broken bones). I have stated elsewhere (Mem.

Art. Soc. ii. 472) my general reasons for not neglecting double stars of very small magnitudes,

or minute companions of large stars constituting them double stars of the 5th and 6th classes,

in Catalogues of this nature: reasons materially strengthened by the success which has recently

attended the research of parallax by the aid of small and distant companions of conspicuous

stars ; and which render it desirable at least to place on record the companions, within pretty

extensive limits of distance, of all the larger stars. Admitting the validity of these reasons,

the Catalogue would not have been very materially curtailed by omitting the less important

stars to which they do not apply; so that on the whole it has been considered advisable not to

depart from the principle all along followed on previous occasions, of drawing no line»making

no:selection, unless the rejection of a very few stars of which companions, it is true, have been

noticed, but which it would have been palpably absurd to designate as double and include as

such in a formal Catalogue, be considered in that light. ‘_

(146) The arrangement of the following Catalogue is in almost every particular similar to

that of the Catalogues of double stars which I have from time to time previously communicated

to the Astronomical Society, especially to the 5th and 6th of those Catalogues printed in vols.

6 and 9 of their Memoirs. It consists of nine columns, of which the ñrst contains a. general

number for present and future reference, attached to each ‚у such stars as I have notfmmd marked

as double in any previous Catalogue or list which I have been able to consult. These numbers

(pursuant to previous usage) are continued on from No. 3346, the last number of my sixth

northern Catalogue, in regular progression to No. 5542. Among the stars so numbered there

are a few respecting whose double nature (owing to their extreme closeness) some doubt has

been expressed. If verified, as I dare say several of them at least will be, by future observers,

the record here set down will be of interest, and will need a reference. The unnumbered stars

occur for the most part in Struve’s Catalogue, some are noticed as double in the Brisbane Cata

logue, and a considerable number are identifiable with objects described in Mr. Dunlop’s Cata

logue of 253 double stars, published in the 3rd volume of the Memoirs of the_Astronomical

Society, p. 257, et seq. When, however, in comparing my observations with this last-mentioned

Catalogue, I have found a star to be double in a different sense from that which caused it to be

registered as double therein,-or when, with agreeing places, I have met with such discordances

in the descriptions or measures, that it is impossible to suppose the same star to be intended by

both observers,-a number has been aHixed."" Mr. Rumker has also given a small list of

double stars at the beginning of his Preliminary Catalogue of Southern Stars. This list has

* A great many mistakes appear to have been committed in the Catalogue alluded to either in the places,

descriptions, or measures of the objects set down in it. In the Catalogue here presented, and in my

micrometrical measures with the equatorial subjoined, are recorded my own observations of such objects in it

as I have been able to find, and which, when found, it was deemed desirable to measure, though in several cases

with considerable doubt as to their identity. Where, owing to great discordances in places, descriptions, or

measures, the identity of the object is brought into question, a note of interrogation is añìxed to the letter А.

After finally numbering the Catalogue, and too late for making a general change, the star No. 4883 was

identified with A 207.
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also been collated, and all the objects contained in it, with the exception of Nos. 8, 22, 23, 24,

25, 28, are found to have been observed either in sweeping or with the equatorial, and are

therefore not numbered.

(147) As reference to a single copious list of objects is always preferable in point of con

venience to consulting several smaller lists, it has been considered advisable to include in this

Catalogue all such double stars (not previously noted by other observers) which have been

encountered in the course of an examination, with the equatorial, of the Brisbane stars, as well

as those which have occurred in the partial and imperfect execution of a series of zone reviews

with that instrument, which when commenced I found it impracticable to carry out, and which,

having been begun in a barren part of the heavens, proved very unproductive. Thus this

Catalogue serves at once as an index to the 20-feet double stars, and to those of the equatorial

measurements, at least such as may be considered new. Two stars, Nos. 5443 and 5444, so

detected, which had been overlooked previous to numbering the Catalogue, are annexed at

the end.

(148) The reduced Right Ascensions and N Р D s of the several stars are given in

columns 2 and 3, for 1830. The arrangement of these columns is precisely similar to that of

the corresponding column in the Catalogue of Nebulœ, and requires no further explanation.

(149) The 4th column contains the angle of position, reduced for zero, or the mean of the

angles so reduced, given by each observation. They are by no means to be regarded as of

equal authority with the results of an equal number of measures taken with the equatorial, for

a variety of reasons. lst. They are, for the most part, much less deliberately taken. 2nd.

\Vhen taken with care, and when time has been allowed for a repetition of measures, a peculiar

bias of judgment seems in some cases to have influenced them, which makes it necessary to be

cautious in combining them with the equatorial measures of the same stars. This is, no doubt,

partly owing to the different position of the person and head of the observer at the two instru

ments-in the one case looking down, in the other up. To this we must add the diiference of

inversions due to the optical construction of the two instruments, the achromatic operating a

complete, andthe reflector only a semiinversion. Owing to this cause the situation of the line

of junction of two stars observed on the meridian will stand in a different relation to the

optical bias of the eye habitually used for observing, and thus angles obtained with the two

instruments will cease to be comparable. As a general principle, indeed, it may be borne in

mind, that no measured angle of position of a double star, no matter with what instrument

taken, can be considered free from bias, unless their line of junction lie in the principal section

of the eye, and unless the diurnal motion be eliminated either by a clock-work, or by a per

fectly equable movement given by hand, a condition tolerably well satisfied in my observations

with the equatorial, by long practice in the use of the right ascension handle, but which the

construction of the reflector rendered almost impossible to fulfil with any degree of exactness.

(150) In all the sweeps subsequent to Sw. 773, two thick wires were substituted for the

single position wire, distant enough from each other to include the globe of Saturn. This,

which may certainly be considered as a capital improvement in the art of measuring positions,

was imitated from tl1e equatorial, where it had been found very effective, and would have been

introduced earlier in the 20 feet, but for the obstruction caused in the field of view, which it was

,.=»ŕ¿___ _ _ â щ _ ___ _
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apprehended might interfere with the observation of small and faint nebulae. In making the

substitution of these for the single wire, the zero of position (- 0°.7) was preserved unaltered,

and has been applied to all the measures so taken as they here stand printed.

(151) The 5th column contains the estimated distances. I consider them generally some

what too small in the closer stars; they are also affected by the apparent size, neatness of deti

nition, &c., of the stars, and are, of course, in a very high degree vague and precarious, serving

for little more than general classification.

(152) The magnitudes follow in the 6th column. Accents are used to denote half magni

tudes-as 8’ for 8.9 m. On the subject of these magnitudes, as compared with those of M.

Struve, the same remark applies as in my Third Catalogue, Mem. Art. Soc. III. p. 180. My

scale of magnitudes is, generally speaking, a full unit below that of M. Struve; for instance,

the star which, using the 20-feet reflector, I call 10 m, that excellent astronomer, using the

Dorpat refractor, would call 9 m. In the higher parts of the scale of magnitudes the difference

is greater-in the lower somewhat less.

(153) In the column of remarks, col. 7, notes made at the moment of observation are

recorded; the colours of coloured stars mentioned; individual angles of position recorded

where a mean has been taken of several in col. 4 ; and some subsequent statements (indicated

by brackets thus [ ]) introduced. This column also contains differences of R A, and the

distances resulting from observations by the method of oblique transits.

(154) The 8th column contains references to other Catalogues, with which the stars in this

may have been identified either as single or double stars. The following nomenclature is

adopted :

Roman numerals, followed by Arabic, thus (II. 47), denote Sir Wm. Herschel’s classes

and numbers.

H. followed by an Arabic numeral thus (H. 45), denotes the star so numbered in his

Supplementary Catalogue of 145 new double stars.

A. denotes the Astronomical Society’s Catalogue for 1830.

B. The Brisbane Catalogue, to which, as having been my own working Catalogue,

references are most frequent.

L. Lacaille's Cœlum Australe Stelliferum, as reduced and published by the British

Association.

À. Lalande’s Histoire Celeste, similarly reduced and published.

M. The Madras Catalogue, containing the results of Mr. Taylor’s observations at the

H. E. India Company’s observatory at that station. In referring to this Catalogue,

the numbers of all stars, occurring between R A. ll“ 5“ О’ and 16“ 28'“ 19'“, are

corrected by subtracting 900 from the reference number in its margin, as rendered

necessary by the erratum unfortunately subsisting in the numbers throughout that

interval.

A. denotes Mr. Dunlop’s Catalogue of 253 southern double stars, Mem. Art. Soc. III.

p. 267.

R. Mr. Rümker’s list of 28 double stars in his “ Preliminary Catalogue.”

 

x x
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а’. The first Catalogue of double stars by M. Struve, published in the third volume of the

Dorpat observations, containing 795 double stars, a. very useful and valuable Cata

logue of reference for southern double stars visible in European latitudes.

Е. Т11е second, or great Dorpat Catalogue of Double Stars.

h. My own former Catalogues of double stars; which, being numbered consecutively,

need no especial distinction. In the very few instances where other references are

needed, the nomenclature of my former Catalogues is adhered to.

Occasionally, when there has been room in the column of remarks, and not in column 8,

for the identification of a star in two or more catalogues, some of the references are transferred

to the former column, which also contains the star’s name and letter, if any.

(155) Column 9 contains the number of the sweep in which the observation recorded was

made. The corresponding dates will be found in the synoptic table appended to the Catalogue

of Nebulœ (p. 129.)
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REDUCED Ossi-:1zvA'r1oNs of Dounua STARS made with the 20feet Reñector at Feldhausen, at the Cape

of Good Hope, in the years 1884, 1835, 1886, 1837,and 1838.

` по. в А. 1зз0.0‚ N P D. 1880.0. Position. Dist. Magnitude. Remarks. 3111011- SWß¢P~

h. m. s.d. o ‚ ‚,

3347 ° ° 31-3 141 64-2 85.0 20 7 14. . . . . . . . . . . . . . . . . . . . . . . . .. 730

33.1 644. 75.2 18 7 13 . . . . . . . . . . . . . . . . . . . .. 498

3348 О I 34.0 150 18 20 284.3 15 9 11 .............. ....... . . . . ..........‚... . . . . .. 734

334,9 0 147.7 158 16 3 115.4, 20 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

3350 о 2 10.5 14.8 2448 173.0 3 9 9’ Themiddleofthreeinaline.................... .... . 502

. . . 22 i 174.3 2 9 10 Much beyond merid. The middle of 3inan oblique - - - -   735

broken line

3351 o 2 17.7 11336 16 135i 8 11 11‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‚. .. . . . . .. ....-- 641

3352 0 2 574 140 35 о 308.2 3 8’ 11 The north preceding oftwo .. . . . . . . 4,96

- 0 5 . 108 6 .. 34.5.8 67.6 7’ 8 Mean Epoch, 1836.677 .. . . . . . . . . . . . . . 11.1944 Е

3353 0 5 51.3 165 37 35 1.36.1 12 8’ 13 . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . .. 622

3354 0 6 131 126 59 .. -‚ 9 10 3rd Class. Zonereview . . . . . . . . . . . . . . . . . .. .. . E

3355 0 6 13.9 128 33 o 31.1 2} 9 10 Illdefined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,86

3356 О 5 34-2 130 9 5 320.6 3 15=15 Т11е nucleus ofagreat nebula . . . . . . . . . . . . .. 737

3357 О 7 53-3 158 50 52 304.3 - 9 13 15"dist? MS. indistinct..... . . . . . . . .. . . 731

3353 о 753.5 152 1.3 7 11.6 12 9’ 9‘ . . . . . . . . . . . . . . .. . . 591

3359 0 12 12.2 113 32 16 по: 18 10 10 . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . .. . .. 641

3369 о1313.1 143 27 47 10.7 I5 9 10    ‚   -  - - - -  - - 730

3351 о 13 25.9 158 39 55 114.6 3 11=11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

3361, о 14. 13.6 109 58 2 73.3 4. 7 11 Fine double :|¢, but ill defined . . . . . . . . . . . . . . . . . . .. 741

3363 О 15 I0-0 163 2 о -- 11 11 In the great cluster 47 Toucani . ‚ . . . . . . . . . . . . . . . . . . .. 482

3364, 0 16 27.1 14.4, 55 7 193.3 25 8 11, _... . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . .. ... 732.

7.8.2 55 57 194,9 I8 8’ 13, . . . . . . ..„ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 500

3355 о 17 2.3.8 141 4_6 4_3 174.9 18 8’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 730

3355 о 19 4.9 158 до 17 35.4, 25 7’ 14, . . . . ‚ . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . .. 731

3357 о 19 7.9 д; 55 м, 169: 3 10’ 11 Neat double star . . . . . ........ . . . . . . . .. . 63,0

3353 о 19 46.9 mg 3 6 251.4, 15 3 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 74,1

3369 О 20 17.5 355 4_4 5 344,7 11. 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚‚ encens 630

3370 Q zg ¿+1 356 51 54,1 1,5 9 9’ A 15215 . . . . ‚ . . . — . . . . ‚ . ‚ ‚ ‚ . . . . . . . . . . .. а. ~. 508

3371 ‘0a.148.4. 14.7 38 21 334.8 8 10 10’ . . . . . . . . . . . . . . . . . . . . . . . .. 504

3371, 0 23 19.0 |51 53 59 96.5 20 9 10 Place not well observed.... . .. . . . . . . . . .. ... . 501

3373 Q 1311,; 199 S3 4,5 119.4, 80 7’ S A R.À=4,‘.5 . . . . . . ‚ . -...„... . . . ‚ . . . . . . . . . . .. ...... 74.!

‚З 0 z3 42.3 153 54, о 170.0 30 5’= 5’ Ров mean of 170.4, 169.7; ßTouœ.ni . . . . . . . . . . . . A. 1 630

44.5 53 48 171.0 35 5’= 5’ Pos mean of 170.1, 171.9, 171.0; а superb object .. B. 58,9 631

3374, 91,5 1.1.7, 166 ц 17 113.3 zo 9’ 11 ARA=8'.o.......... . . . . . . . . . . . . . . . . . . . . .. 622

_ 5 6’ 3 Р f 66.4., 168.5. Theminute given by this B. 63 6 63375 о 25 и 3 ns 54 30 I 74 5 odbîïnzë, but this must be а mistake, as also the 3

estimated dist 15", which no doubt should be 5" as

here set down.

333 54 4_7 “до 4 5 7’ P05 170,7, 169.3; very Еве . . . . . . . . . . . . . . . . .... . . . . .. 4,84,

25.2 55 5 170.8 4 6’ 7 Pos 168.7, 171.8, 171.9; tine . . . . . . . . . . . . . . . . . . .. 486

3375 О 2-5 29.2 14.6 16 7 249.1 5 6’ 1о Pos by two coincident measures . . B. 64 732

30.7 16 16 245.3 3 8 12 Neat star; pos by two measures agreeing     - - - —   —   500

3377 о 7,5 34,_1 117 1 4,9 53.5 15 8 10 . . . . . . . . . . . . ............. . . . . . . . . . . . . .. 643

3378 о 25 37.3 152 5 15 352.3 10 8 15 Роа mean of353.3, 351.3; very delicate . . . . ...... .... . 734

39_ß 513 353,6 9 7 15 . . . . . . ......«~... . . . . ..¢.¢..............¢¢ . . — 736

о 7_8 13_] 338 31 14 g,z9_1 8 9 jg, „„,„„„ „ . . . . ‚ . . ‚ . . ......se « »... .¢.« ...... 643

1

1

1
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No. R A. 1880.0. N P D. 1880.0. Pelitlon. ВЫ. Magnitude. Remarks. Synon. Sweep.

h. rn. s.d. о ‚ д

3380 о 31 5.4 107 39 30 96.1 30 7’ 13 . . . . . . . . . . . . . . . . . . . . .  ‚ — — —. 74.1

3381 031 14‹0 134. 55 4.3 38.6 6 10 11 .......... . . . . . . . . . . . . . . . . . .. .. 4.89

3381 0 31 34.6 153 4.514 113.0 10 9 11 ............... . . . . . . . . . . ..........    - -- 631

3383 031- 17-1- 14.41811 116.0 4. 10 11 . . . . .................................... 731

3384, 0 31 19.6 113 4.1 4. 164.7 3 9’ 10 ТЬе 1nd offo\1.rstars...... . . . . . . . . . . . . . . . . . .. 4.93

3385 0 31 39.3 131 8 57 141.9 4 9 10 Blotty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638

4.1.0 7 57 140i .. Pos estimated fromdiagram . . . . . . . . . . .. . . . . .. 639

Í

3386 o 31 50.5 143 1 4.1 Ё г; E ig }Triple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 730

3387 0 33 57.1 147 15 43 151.1 15 5’ 11 Pos mean of 154..6, 149.5, 151.3 . . . . . . . . . . . . . . . . B. 87 501

3388 о 34. 4.9.1 145 1 37 137.6 15 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 731

49.6 2 46 134-9 15 9= 9 Pos mean of 134.6, 135.3; neat star . . . . . . . . . . . . .. . . . . .. 500

3389 035 7.0 10918 9 74.7 18 9 9‘ . . . . . . . . . . . . . . . . . . .......... . . . . . . . . ........    -  74.1

3390 0 35 13.1 136 6 4.9 313.5 15 7‘ 11 Large star orange, small blue . . . . . . . . . . . . . .. L. 187 4.90

3391 o 35 41.6 148 14. I 109.5 10 5 14 Pos mean of 107.8, 111.3; fme.... . . .... . . . . . . . . B. 91 504

4.1.9 13 43 111.1 15 4.' 13 Pos mean of 111.8, 111.3, 111.1

. . . . 13 4.8 109.7 10 5 13 Very fine double star (1; Phœnicis)

3392, о 36 4_1 169 7.5 50 83.6 8 11:11 ...„... . . . . . ... . . . . . . .............. . . . . . . . . . . . ... 618

3393 036 43.0 16534.50 301.9 1 11’ 11 Measuredwithpower310...................... . . . . .. 611

3394. 036 58.5 110 54.13 86.3 18 10 10’ . . . . . . . . . . . . . . . . . . ................   —   — . — —‚ 741

3395 0 37 38.0 131 49 58 61.6 .. . . . . . . Pos 65.1, 61.6. The latter preferred, being taken L. 101? 4.89

with power 1100 and triangular aperture. De

finition very perfect. This is a very remarkable

star. The colours of both individuals are alike,

viz., a very high orange, almost red.

40.0 50 9 61.7 10 9 9 Pos 61.5, 61.9. Both stars ofahigh rose-red colour, . . . . .. 639

very cunous.

3396 0 37 53-0 114. 11 34 116.8 1 9’ 11 Pos 116.8, 116.9; very neat . . . . . . . . . . . ... . . . . . . . . . . .. 635

55-5 13 il 217-3 2 9 Il Pos 114.1, 110.3, 114..7, 110.1; dilïicult . . . . . . . . . . . . . . . . 493

3397 0 38 55-9 14.5 1 51 — . . — — ‚ - - . . — - - — Small star barely seen by glimpses. Definition im- L. 113 731

perfect.

56.6 1 6 160.0 10 7‘ 15 Pos 155.7, 165.8 ; excessively diflicult, though quite ‚ . . . . . 500

sure u to the existence of the small star. Verified

with power 310 and full aperture.

3398 О 39 0~! 141 56 7 111.3 30 8‘ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 498

3-4 56 7 114.3 18 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — . . . .. 730

3399 O 41 0-2 130 3 31 181.4. 11 9 10 Very neat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638

34.00 О 41 2?-~6 156 I 41 14.0.9 4 10 11 A neat double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 731

15I 1 39 14.14 3 10 10’ Pos 140.3, 14.1.5 . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .. 508

34.01 0 4.1 8.6 115 15 18 103.4. 5 9 10’ A very neat object . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . 635

34.01 04230i 144 1 .. 53.8 15 9‘ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

1- 0 4.3 30- 105 4.6   . . . . . . .. 8 10 Class 1. Zone review . . . . . . . . . . . . . . . . . . .. . . .. h.1o00 E

3403 О 44 14-9 ’3s 13 7-8 335.9 5 9 11 Thesecond starof5 . . . . . . . . . . . . . . . . . . .. 4,97

15.0 13 44. 333.7 8 10 11 The second ofa group of 5 . . . . . . . . . . . . . . . . . . . . . . . . . . 4.90

34.04. 044. 31.3 150 I5 15 14.0.1 8 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 501

33.1 15 4.0 141.3 11 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 734

34.05 0 44 40.1 156 16 33 338.1 15 10 10‘ The preceding of two double st . . . . . . . . . . . . . . . . .. . . 731

4.1.1 16 19 331.9 11 10 11 _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

34.06 0 45 0.6 156 16 13 110.0 25 9 14. The following of two double st . . . . . . . . . . . . . . . . . . . . . . . . 731

1.9 15 54. 113.6 18 8’ 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508

3407 04.5 44.0 115 53 I4. 116.1 15 10=10 ‚.............. . . . . . . . . . . . . . . . . . . . .. 646

-- о 45 4.4.8 160 15 31 76.8 15 8’ 9 À Toucani A R A = 4‘.5; Pos 78.8, 76.3, 77.1. . . . B. 116 510

51.1 16 18 76.0 10 8’ 9 ARA=4.‘.5o . . . . . . . . . . . . .......... A.1 509

34.08 04.7 51.1 156 1314. 111.3 10 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 731

1 0 50 .‚ 106 34 .. 31.3 6.7 7’ 7‘ Mea.nEpoch 1836449 .... . . . . . . . ............ а. 17 Е

ri —›— -A —‹ -— х _ _ _ __ _ _ _
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No. В. А. 1830.0. N P D. 1880.0. Position. Dist. Magnitude. Remarks. Bynon. Sweep.

h. m. s.d. ° ‚ ‚‚

34,99 050 4.6 149 38 58 11.6 16 10 11 .. .. .. . . .. .................... .» 735

34,19 052 29.4. 122 7 32 74.4. 20 9’=9’ ............ ...-... . . . . . . .......... ....... . 495

34,11 053 51.6 1205434. 2.1 15 9’ 12 . . . . . . . . . ..... . . . . . . . . . . .. 620

‘ .6 8’ —
34,11, Q53 56.4 147 4413 в, g'I‘nple ............... . . . . . .......... .... 732

34,13 Q54.12.7 137 52 33 231.5 3 1o 10’ .......... . . . . . . . . . . . . . . . . . . . . . . . .. 4.90

34,14, o54.14.8 141 1.025 31.1 18 9 10. .... . . . . . . . . . . . . . . . . . . . . . . . . . .. 497

6 . 131 33 54. 157.5 _1 7 8 Pos mean of 157.3, 157.8. Quite as close as 4 L. 294 488з“; о 5 7 S Aquarii. Perfectly divided with a power of 4.80,

und the 2nd of the above measures taken with that

power; the 1st with 320. A violent suspicion only

of being double with 180.

. . . . . . . 159.7 § . . . . . . Viewed part merid; 180 and 12 inches aperture barely . . . . . . 4,89

elongated it; 1200 and 12 inches divides it cleanly

by a full diameter of the small star. Pos taken

with this power. Distance cannot exceed 3 or Y

at farthest.

3415 о 56 19.5 150 60 33 308.7 6 8 8 Pos 309.3, 308.1; A third ak = 12 m .. ......... . L. 197 736

21,8 59 . . 306.1 3 8 = 8 Pos 305.4., 306.7, 306.3. Measured with power 320 —   — - . 501

and triangular aperture, which shows it beautifully.

A third 1|: 1o m, 90’ almost exactly at right angles

to the direction of the other two.

23.0 60 15 308.6 5 7’= 7’ Pos 308.1, 309.2; fine star . . . . . . . . . . . . . . . . . . . . . ‚ . . . . 734

34,17 о 58 30.2 137 37 37 17.6 30 3’ 11 ‚В Phœnícis. Amere blot . . . . . . . . . . . . . . . ... . B. 145 497

34,18 0 58 43.1 148 48 46 253.6 11 9‘ 11 Pos 255.9, 251.3 ; very elegant. . . . . . . . . . . . . . . . . . .. .. .. 735

45.5 48 1.8 252.0 2 9 10 Aclose and neat double 1|: . . . . . . . . . . .......... 502

3419 059 5.6 11655 32 325i 8 11=11 . . . . . . . . . . . . . . . . . . . . . . . ..... 643

__ 1 1 2.8 146 9 16 239.3 3 5 11 Eyepiece deranged [which may be the cause of the L. 318 732

discordant R A].

14.3 8 44 24.0.7 4 5 9 Pos 24.2.0, 239.3, 240.9; very beautiful . . . . . . . . . . B. 156 500

15.0 9 6 237.4 4. 5 9 Pos 236.3, 238.5 (C Phœn.) . . . . . . . . . . . R. 2 504

13: 11 i 239.0 5 4’ 9 Pos 239.0, 24.4.8: : (rejected); Rough place . . . .. .  -  - - ~ 501

3419 1 548,9 17133 8 $4.5 is 9 Il ....... . . . . . . . . . . „...“... . . . . . — . . . --... . ...... 633

1 1 5 50.4 98 4.9 4.2 330.7 60 7 9 (37 Celi) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.34 74,0

3413 3 5133 141 33 4,7 334.5 30 8’ 8' ...... . . . . . . . . . . . . . _...... . . . . . . . . . . . . . . ... ...... 4.98

3422 1 8 2.0 146 32 25 58.4, 12 8’ 12 Pos 57.0, 59.8; L ak yellow.. . . . . . . . . . . . . . . . . .. .. .. . . 732

344,3 1 9 59.4. 159 46 51 12.0 1- 6’ 9 nc Toucam'. Very beautiful ; excellent and careful B. 178 509

measures with power 320 and triangular aperture.

. . . . .. . ‚ 11.3 Ц 6 9 Very ñne double ik but ill defined; no place taken . L. 356 513

34,14, 1 11 1.8 99 4.0 5 86.3 I2 10 10‘ ............................ . . . . . . . , . . . . . . . . . . . . .. 740

341,5 1 11 2.2 118 23 о 256_i_ 2 11=11 Toolateforameasure .. . . . . . . . . .............. 643

34,5 1 11 3.9 157 17 31 341.7 2- 7' 11 Very neat 1|: and well measured with power 320 and B. 180 508

triangular aperture. L. 361

3427 1 12.4.8.6 141 04.1 128.0 I5 `9 9‘ ........................ .. . . . 4,98

3443 1 13 1.3 1393357 155.2 2`o 8 1o Pos154..4,155.9.. . . . . . . . . . . . . . . . . . . . 4.97

34.29 1 1318.9 114, 56 35 15_4_ 5 7 9’ Aneatdoublestar.......... . . . . 733

34,30 1 13 4.1.6 14.8 14. 24. 246.3:: là 6’ 11 The following of 2 nearly = ; measure rough, as the L. 369 735

night will not admit magnifying; stars well sepa

‘ rated.

433 15 18 251,7 1} 7’ 10 The f of 2; seen double with 180, but verified und . . .. . . 502

measured with 320.

343| 1 14- 31-7 95 3° 1° 91-3 I2 9’ 12 .. . . . . . . . . . . . . . . . . . . . .. 739

3432 1 14, 51.8 121 30 43 217.9 4. 9‘ 10 Neat double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 4.94

34.33 1 15 17.6 100 4,8 38 307.0 12 1o 11 . . . . . . . . . . . . . . . . . . .. .. . 74,0

34,34. 1 1656.8 149 25 51 106.8 2 12 12’ Sky hazy........ ........ ...... .. . . . . .. 504

YY
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No. RA.188).0. NPD. 1830.0. Position. Dist. Magnitude. Remarks. Bynon. Sweep.

h. m. |.d. ‹, , ‚

3435 1 18 51.5 150 20 55 355.6 25 7’ 10 Pos 355.7, 355.6; the degree by this obsin 151, but L. 405 591

thisispresumedtobeanerror

53.0 13 10 355.9 15 8 11 [Thiaplace agrees best with Lac] ...... ‚...... ...... 734

53-3 22 8 358.5 35 8 1о Pos358.7,358.3.............................. 736

3436 I I9 10.6 111 6 54 116.3 11 7 1о Fine star; large pale yell; smallpa1eblue........ L. 4.04. 645

12.5 6 13 111.1 10 7’ 9 Pos 113.1, 119.0; Lyell; Sblue . 494

3437 I 10  108 9 .. 14.5.1 13.4. 7 9’ Mea11Epod11836.34,8 .................... ... À. 1690 Е

3438 I 2° 2-I-1 140 20 58 33.9 5 1о=1о ........... . . . . . . . . . . . .. 497

34,39 I 20 37-3 135 1954. 111.3 5 1o 11 ........ .. . . . . . . . . .. 614.

3440 1 2-1 4-1- 114. 7 50 197i 4. 1o=1o Blotty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 733

34.41 I 1-1 21-3 116 18 40 114.7 4 15 16 Involved in very faint nebula, an extremely delicate  - 435

and difficult object.

3442 ï 14» 15-0 116 18 35 108.3 3o 6’ 10 Blotty . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . .. 733

34.43 I 14- 35-2 170 4.6 18 178.9 4.0 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .. 633

344.4. I 24- 51-5 14.4. 15 3 1.6 40 8 11 . . . . . . . .. . . . . . - . . . .. 732

3445 1 25 21.2 132 7 3 163.4 .. . . . . .. ... .......... . . . 753

74-3 8 11 166.3 15 9 9’ AR.A=1'.87byobs............ . . . . „...... -- 752

344,6 1 17 47-2 150 11 55 310.7 10 8 п . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 734

52.6 10 33 308.3 15 9 11 RA, probably erroneous .. . . . — . . . 735

3447 I 7-3 IO-5 120 46 50 741 3 6’ 8 Añnedoublestar . . B. 117 645

344.8 Í 23 34--1 118 10 10 56.1 10 8’= 8’ Anebula follows nearly on parallel .. . . . . . . .. 486

3449 1 7-9 1-2 144 4 8 153.3 18 7’ 14 . . . . . . . . . . . . . . . . . . .. . L. 4.69 731

34.50 1 30 14.9 133 2 18 111i 11 9 11’ ....... . . . . . . . . . . . . . . . . . . . .. 753

î I 31 05 93 11 51 131.3 3 9‘ 11 .. . . . . . . l1. 641 739

3451 1 3! 35-1. 136 5 55 161.1 11 10:10 ‚ . . . . . . . . . . . . . . .. . .. 634

35.5 5 51 159.9 15 1o'=1o’ Pointsnorthofa д: 13 m....... .... . . . . . ...... 624

3452 1 31 8.6 118 19 4.6 177.0 20 7’ 9’ Nisi Pos=171.o . . . . . . . . . .. L. 485 803

—— 1 31 11.9 144 18 17 103.7 8 8 9 Neat double star (A. 4) . . . . . . . . . . . . . . . . . . . .. B. 14.0 4.98

34.53 1 31 4.3.3 169 11 5 185.4. 35 5‘ 14 А RA = 17‘.5; large star single . . . . . . . . . . . . . B. 141 618

—- 1 33 19.6 147 3 3 300.8 1 7= 7 р Eridani. Pos 301.5, 300.7, 199.1. Fine double B- 7-43 500

sk. Minute by obs = 31, but mistaken.

10.3 3 16 300.1 1§ 7 7+ Pos 301.9, 198.8, 199.7.... .. . . . . . . . Á- 5 504

11.6 3 31 199.5 4. 6’ 6‘ Superb double star. Pos 198.8, 300.3 ...... 737

14-5 4. 1 199.5 4} 6 6+ Pos199.6,199.3....... . . . . .... . 735

х I 33 31.7 115 18 54. 101.1 4. 11 11’ . . . . . . . . . . . . . . . . . . . . . . .. 11-1075 64-5

3454 1 34. 43.8 167 53 45 281.7 8 10 12 . . . . . ‚ . . . . . . . . . . . . . . . . . . . .......».... . 613

3455 1 35  ws 30 .. .... .. .. s’ s' cmg. zam-.Ra-is-v................ .. ..  E

3456 I 35 !0° 111 18 34. 344.4 15 8 1о . . . . . . . . . . . . . . . . . .. . . . . . 64.1

34.57 I 35 5.5 164. 33 57 15ot 15 9 11 . . . . . . . . . . . . . . . . . . . . .. .. 4.4.!

7.1 34. 53 140.8 18 9 13 . . . . . . . . . . ................. 745

3458 I 3651-6 117 33 36 315.7 5 1o' 11 Nisipos-=31o.7 .. 803

34.59 I 37 3.7 110 5444 270.0 18 9’ 10 . . . . . . . .. . . . . .. 641

3460 1 37 31.3 14.057 36 161.7 15 8 13 Dißicult . . . . . . . . . . . . . . . . . . . . . . . . .. 498

——- 1 37 37.9 93 14 39 268.3 5 11:11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E. 161 739

3461 1 37 40.5 115 54 17 71.5 3 6 хо Ров 75.4. 71.8, 70.3. Largezkwhite small dull red A. 191 64.6

(e Sculptoris).

3462 138 25.6 1374012 31.3 11 11=11 . . . . . . . . ................... ....... 614.

3463 1 38 44.7 134 43 3; 18,8 30 9 9 Athirdstar8mat some distance . . . . . . . . . .. 751

4.5.9 4.8 42 10.6 1o 9: 9 Points north ofastarg m.

4.6.6 4853 19.3 10 9’ 9’ . . . . .. .. . . 753

_.`_, _
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No. R A. 1830.0. N P D. 1831.0. Position. вы. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. о ‚ „

3464 1 39 1.5 167 6 15 157.0 2.} 8 12 Pos 157.8,156.3, 156.9. Nightnot favourable. Set . . . . .. 746

microm. to 14.9.5, the measure off 622. It will

not do for a measure, and could I rely on the

measure of thatf this star must have changed.

3.3 6 1,7 149.5 2 8 11 Pos 148.8, 15o.3. Diflìcult, not being well defined, . . . . .. 622

but a Еве double :lr [? if micrometer not mie

read 1o°].

3465 139 21.] 13947 41 170,8 6 8' 10 .‚ . . . . . . . ..............................-... .. . 4.88

23.o 48 1 273.7 п. 8 11 Neat star . . . . . . . . . . . . . ........... . . . . . . . . . . . . . .. 638

3466 I 4.0 57-7 по 7 29 52j 25 8 1o Too late for measure . . . . . . ...... . . . . . . . . . . . . . . . . . . .. 64.3

3467 1 41 27.8 17o o 15 346.o 15 6 13 Delicate .. . . . . . . . . . . . . . . . . . . . . . . . . . . ..... B. 259 628

3468 1 41 4.1.5 154 34 48 21,3' 15 ’ 16 Pos 22.4, 2o.3. Extremely diůicult. It is the last . . . 631

9 but one in R A, and most south but 2 in declin.

of tive stars forming a hook.

3469 14.2 .. 129 12 ‚- 7о.9 2} 6 1o Epoch1837.8o8.... . . . . . . . . . .. B.26o E

3470 1 4.2 50.6 113 28 39 q,98_9 8 до 1o' .. . . . . . . . . . . . . . .. „...“... ...... 641

3471 1 45 9.6 134 33 53 33,1 2o 8 12 Pos 38.0, 38.3.... . .. . ‚. 753

12.6 34 34. 41.8 1.5 9 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 752

3472 14.5 12.2 11854.53 50.4 3 9'=9’ ........ . . . . . . .......... . . . . . ............... 643

3473 1 4.9 20.5 142 27 23 192.3 12 4’ 14. (х Eridaní). Pos 191.4, 193.3, Extremely deli- B. 278 498

cate and diflicult, but quite certain of the small

star.

34.74 1 49 44.4 171 1 2o 29.9 25 6 13 Delicate ...„... . . . . ............... B, 279 624

3475 1 4.9 4.5.1 151 8 28 3o.3 3 7'= 7’ Pos 29.3, 31.3. Fine double star . . . . . L_ 584 736

2- 1 51 1.7 113 44 59 3091 6 8=8 Fine double star. Toolate for . ‚ а.5х 641

3476 152 1_6 roo 21 9 183.7 6o 6 1o Large star, very yellow... . . . . . . . ‚‚‚‚,‚ 650

3477 1 53 6.6 135 21 1 157,5 3 щ ю Neat double star . . . . . . . . . . . . . . . . . . . . . . . 624.

7.3 22 5 156.1 5 9'=9’ .............. . . . . . . . . . . . . . . .............. . . . . . .. 634.

.l х 11@ 27 7 0_5 6 9’ IQ ..»«-¢«¢.~.  4 . . ‚ »I -... . . . . . . .. Ь, 1137 640

3478 1 55 10,0 11,1 8 23 138,5 39 8 81 . . . . . . . ‚.... . . . . . . . ‚.... . . . . ........ . . . . . . .. ‚„,‚, 494

3479 155 18,3 153 35 8 171,4 39 8 il . ‚‚ ‚ — ‚.... - « мм...- . .. .. _„„, 631

1 х 56 48,1 109 S7 46 167,7 15 1° 11 ... ‚...... ... . ....... . . . . . . . . ...-... h_q_!1g_ 74|

34.80 156 58.2 127 52o 127.3 15 9 п . . . . . . . . . . . . . . . . . . . .. 435

3481 I 149 33 18 9 1] .»....»».». . ‚ . . — . — .  . ... . . . . . . . . . . . . ‚  . ‚ . . . . _ _____ 503

57_z 59 о 5_7 25 lol __ ..............._~-...¢.»¢........_. . . . „...... _ ____ 734

6o.4 58 21 6.2 1o: 8’ 11 The P13699 0f th15f“°'ï 8°°d The dist mamfestlï ...... 501

’ underrated.

3487, 1 о 4,7 |55 58 I 9_oz_g 39 7 15 ‚—‚‚.‚...... . . . . . ...... — .... — .. ‚.... L_64_z 63!

2 I 9_7 362 4 zo 6 9’ 1° «~ . . . . . .  . .  ... . — . - — . . . . . . . . . . . . . . . . . ..«»».« _ _ _ _ __ 5‘;

9_7 4 I3 3,555 5 9 9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ 514

l3_5 3 з°9_з 5 9’ lo N€atStal'»«¢.n¢¢»¢uon¢...--...-I»¢.»¢¢«¢¢ _,‘_,_ 482

14.7 5 58 306.7 3 9’ 9’ PDr1ght reduced. Some shp... . . . . . . . . . . _ „ 745

3434 z ,_ __ no 27 __ 536 894 g 9‘ Epoch 1837.011.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. _"___ E

2 2 4 7_5 93 и ,S „7_7 13 5' 3 Pos 228.3,227.1, (324 Bode Ceti) . . . . . . . . 123, 739

1 5 0_7 140 7 zo l4_3_o 3 9’ lo PUB 141.9, 144-6, 14.2.5 все: в... —  . . . . — ‚ . . . . . ‚ .~ _ ‚ ‚ , ‚‚

34.86 2 5 32.4. 155 9 39 „O4 30 7‘ ц ...... . . . . . . . . . . . . . . . . . . . . . . L_575 53!

3437 ,_ 5 76,5 1534933 “+3 и 9 п . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 53!

4_°_,_ 4_9 36 3453 и gf к,’ . . . . .......... . . . . . . . . . . . . . . . . . . .......... . . _ _ _ ___ 506

3433 ,_ 7 ,_9_5 ,Sz ‚7 5 ‚373 3 g' 3‘ Pos 137:1, 138.5, 137.8. Fine star. The places not ‚ _ , _ „ 5°,

goodmthisf. _

3489 g 733,9 1614456 343,6 7_0 8 12 — . . . ... . . . . „......“ . . . . . . ... . . . . . . . . ... . . . , ‚ _ , ,_ 534

3499 2 7 15621 18 8 14 ...... .. . .» . . . . . ‚ ... . — . . . . . ...~.~. 5 . ,‚ ‚ , Sos

34.91 2 8 15.8 1114.7 o 286.1 5 9 9’ - -- - - - - 642

3492 2 8 311 313 zg ys lo 10 ... .... . ‚.... . ......... ‚ .‚ ...»... u____



176 REDUCED o13sERvAT1oNs or

O

N0. R A. 1830.0. N P D. 1830.0. Polition. Dllt. lilgnlhldß. Rgmuu gym),-._ 5yœp_

h. m. s.d. д I „

3493 2 10 13-4- 140 20 55 : 24.0.5 9 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744

Ё. 2 10 29-3 14.2 17 59 210.4 80 5 9 (ф Erìdanii) = A. 7 . . . . . . . . . . . . . . . . . . . . . . . B. 327 498

3494 2 12 3 .5 126 13 6 120.6 Ii 9=9 Avery neat double sta.r........ . . . . . . . . . . . . . . . . _ ‚ _ _ __ 301

4-2-1 14 56 124.8 1} 9 = 9 Very ill defined. Hardly more than much elongated, . . . 803

and at moments separated. S E very strong;

some haze.

48.9 15 28 122.4 1} 9=9 [These R As disagree sadly. MSS. re-examined. 802

No error detected.]

3495 2 12 59.4 101 4.2 49 289-_lg 15 10=1o Alarge star follows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650

62.6 4.2 51 285.3 25 10'=1o’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .. 669

3496 2 13 42.7 158 58 30 321.4 10 9‘ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509

4.6.3 59 3 321.8 15 9‘ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 513

3497 2 14 25.1 14.6 43 51 81.7 35 6‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L. 717 732

3498 2 14 27.6 118 37 55 10 7 16 Triple? Excessively dillicult . . . . . . . . . .. L. 711 543

3499 2 15 4.8.4. 150 47 50 64.2 4 9‘ 10 Theplacesofthissweeparebad . . . . .. 501

-ï 2 16 16.1. 92 52 46 90.0 5 10=1o .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. Е. 266 739

——— 2 17 31.2 1012329 265.8 10 6 11 ............... .......... . . . . 11.2140 650

3500 2 17 55.9 112 4'20 341.8 15 8‘ 9 Finedoublestar . . . . ...................... ...... 64.2

3501 22132.5 1535728 335.3 20 8’ 12 .. . . . . . . . . . . . . . . 53!

3502 2 22 10.4 113 27 0 83.5 25 6‘ 13 ...... .. . .. . . M.84.1 542

3503 222 52.3 1485343 297.3 15 8 11 .... . . . . . . . ............. . . . . . . . . . . . . . .. L. 770 503

53.0 54 9 302.8 20 7’ 11 Pos mean of 302.3, 303.3 .. . . . . . . . . .. .. .. .. .. .. .. 735

3504. 2 23 0.7 121 6 39 270.8 б 8 8‘ Anelegant doublestar . . . . . . . . . . . . . .. 64.5

1.1 6 42 271.8 8 8 9 Fine . . . . . . . ‚ . . . . . . ........ ..... . ........ 544

3505 2 25 10.5 109 6 2 Hi 20 8 12 Тоо late for measure . . . . ‚ ............. . . . . . . . . . . . . .. 54.0

3506 2 26 23.3 118 58 39 241.1 5 6’ 8 Pos 238.9, 24.3.3; very fine star, butill defined.. .. A. 267 64-3

3507 2 26 24.9 154 36 17 115.5 12 9 13 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 631

3508 2 26 56.3 168 30 58 80.6 15 9 10 .... .. . ........ . . . . . . ..... . . . . . .. 747

3509 2 26 58.5 122 16 31. 53.0 25 7 11’ . . . . . . . 644

—- 2 27 14.6 103 31 16 329.3 15 10 11 .............. ... ............ . . . . . . .... h.214.8 649

3510 227 49.7 133 4.3 6 10.7» 6 8’ 9’ ‚..—.............. .. . . . . . ‚ . ...... .. .. 4.89

53.4 43 58 11.9 5 10 ц Pos 11.5, 12.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539

1 . . . . __ _ _ 9.3 10 9’ 12 Viewed and measured past meridian . . . . . . . . . . . . . . . . . . . . 752

5511 2 28 12.6 п; 3 51 94.3 18 7‘ 10 Large star, yellow; small, pale blue . . . . . . . . . . . . . . . . . . .. 641

14.1 8 55 97.3 1,0 8 9’ Yellowand blue. [This observation makes the minute

of R A 29. One or other must be wrong, but

the earliest is chosen to avoid missing the object

infuture.]

3512 2 28 31.5 U5 19 53 37: 15 до’ 11 Thepreceding oftwoDstars . . . . . . . . . . . . . . . . . . .. 545

3513 2 28 34~0 133 14, 10 19,7 1; 9' 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .. 151

3514, 7. 28 37.0 346 sg, з; 21.7 18 9’ 11 . . . . .... . . . . . . . . — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 133

38.9 Sz 17 21.0 7.0 9 19 — . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 735

3515 2 28 38.0 115 55 18 110i 20 10’ 11 Thâiïgllowing of 2. Pos roughly estimated from the . . . . . . 545

ram.

3516 7. 29 54.3 139 8 49 323.3 30 8 ц . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 744

——— 2 29 57.7 до; 7 п 214.3 12 8‘ 11 Pos mean of 213.7, 214.9 . . . . . . . ‚ . . . . . . . . . .. Е. 288 54.9

3517 2. 3! 5.3 159 56 35 7,364 15 8’ 1; . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513

3518 2 31 27.6 ng 53 54% “п,” Anelegant triple star . . . . . . . . . . . . . . . . . .. 64.3

3519 2 37. 9.5 173 14 7,7 176.7 1_5 9 14 .~..... . . . . . . . . . . . . . . . . . . . . . . . . . . .......— . . ... 633

551,0 2 33 39.5 145 34 55 1994 25 g' 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . — . . . . .. 51.0

4.0.8 33 43 ‚934 к, _ 3 3‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 732

3521 2 33 45.8 159 43 59 ¿655 zg ю до’ ........ . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . _ ‚ , _ ._ 744

5Q_3 44 zo 9,596 lz ‚о . . . . . . . . . . . . ....... . . . — . . . . — . . . . . . . . . . . . . . . . . . . . . 4.97

3521. 2 34 9.3 166 38 11 299.6 35 7' д; ARA=7'_5 ...... . . . . . . . . . . . . . . . . L. 864 746

4 ——— ’—‹——- ‘ — “-2 ----Y ~»~___ sn. __ 1 А __ ___‹-чя`__1
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No. RL. 1830.0. NPD. 1830.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. 111. s.d. а , ‚‚

3513 7- 35  11° 17 ~~ 94-7 66-3 8 8 Epoch 37.011 . . . . . . . . . . . . . . . . . . . . . . . . .. ...... E

3514 2 35 6.5 111-1 17 131.5 15 8 10 . . . . . . .................. . . . . . . . . . . . . . . 64,9

7-0 115 135.5 20 9 10 . . . . . . . . . . . . . . . . . . . . 741

9-0 0 5 130.1 20 7 9 Hurriedohservation ...... . . . . . 641

10.6 0 35 135.1 20 7 8’ Good measure . . . . . . . . .. . . . . . . . . . . . . ...... . . . . .. 641

3525 2- 35 7.0 151 18 8 174.3 45 7’ 7‘ AR.A=4'.7 . . . . . . . . . . . . . . . . . . . . . . . .. 736

3516 1 36 .. nl 48 .. 56.6 15 7 11 1834.780.................. . . . . .. B. 389 E

—— 2 36 41-3 116 14 4.1 183.8 15 8 10’ Fine object. Markedasdoubleinß ..... . B. 394. 646

351-7 2- 37  131 15 .. 43.4 1.6 7’=7' Mea.nepoch=1836.593 . . . . . . ................ B. 395 Е

351.8 2. 37 31.6 164 11 17 111.7 1o 11 11’ . . . . . . . . . ... . . . . . . . ... . . . . . . . . . . . ........... . . . . .. 74,5

-- 1 38 43.4 100 34 39 318.1 18 9‘ 10 [ТЬе R. A in my 5th catalogue is 39"' 15‘.1, but the Е. 308 650

wire is mistaken.-This corrected. the R A comes

uut 38'“ 4326].

3519 239 4.6.2 113 054 111,3 18 9’ 15 ... . . . . . . . . . . ... . . . . . . . . . . . . ................ 635

8 175.7 15 8’ 12 AB. Pos 176.3, 175.1 .
353° 7‘ 4° 4’ ‘° 17! 3-9 8 107-3 lo 8’ I4 AC.-Pos 105.1, 109-5 ëvdm-' U 633

-—— 2 41 3.8 101 15 39 157.6 1} 8 9 Il1deůned;badmea.sure .... .. 2.315 65°

3531 2 41 17.5 130 53 43 31.3 15 10’ 10‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74,3

3531 1 41 48.1 118 7 5 150.6 6 6’ 8 Pos 150.9, 150.4. v Fornacis . . . . . . . . . . . . . .. B. 4.13 3°!

51.1 74,1 150.6 10 6 7 Pos 15o.9,15o.4. . . . . . . . . . . . . .............. . ...... 802

3533 1. 4.7. 0-0 |10 57 49, 374.4 4,5 8 8’ . . . . . . . . ‚ . . . . . . . . - . . . . . . . . . . . . . . . . . ..‚.—‚—. . . . . .. 640

0.0 57 54 ,754 45 3 9 Large star yellowish, small bluishARA=3'.o.... ...... 741

—- 2 42 1-0.1 115 16 o .. 6 Triple classes 5 and6;h. 1161 . . . . . . . . . . . . . .. L. 890 646

3534. 1 4.1 33.3 159 51, 18 113.1 15 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 736

3535 1 4.1 35.7 Hg 33 53 _ ‚ .. 6 А strong suspicion that this star is a close double L. 891 643

star,but no time to verify it

3536 1 43 22.5 115 з; 45 3.5 4 6 13 Pos. 1.8, 4.3. Most delicate and beautiful...... .. 967 535

— 97

3537 143 46.8 130 58 4.8 31.3 15 10’ 1o’ . . . . 743

43-9 59 33 19.7 18 10 10’ ........................ . . . . . . .. ...... 638

3533 2 4-6 4--3 152 55 3 301.0 I5 9 11 Thepreoedingofzstars . . . . . . . . . . . . .. 736

5-3 54. 15 190.6 I2 1о 13 Astar9mfollows.......... . .. . .... . .. 755

8-5 54, 35 193,9 11 9‘ 14 . . . . . . . . . . . . . . . . 808

3539 2 47 17-3 168 5o 5 59.8 10 10 10‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 74,7

3540 2 48 3-4 1513510 4,6 7 10‘ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 755

354-1 1 4-8 13-3 15o 37 18 151.1 Ц 3 10 Fine* ; Pos 148.8, 151.3, 154.3, 14.9.4 . . . . . . . . . . - ‚ -  .- 736

354-2 1 5° 18-0 155 1 45 14.1.7 12 10 10’ . . . . . . .............. . . . . . . . . . . . . . . . . . . . . . . . . . .. 303

3543 7» 50 14-9 11939 11 90: .. Triple. Classes Land II. . . . . . . . . . . . . . .. 643

354-4- 7- 5° 303 133 16 14 191.4 1 9‘ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 489

33-3 26 28 135: Ц 9’ IO Too i1ldefmed for measure . . . . . . . . . . . . . . . . . . .. ‚ . .. 639

187: 2 10 12 Viewed and roughly measured past meridian, having .. . 751

lost time by examining another star by mistake

for this

3545 1 51 11.4 100 6 9 65.3 4.0 7 9 . . . . . . . . . . . . . ............. 650

—— 2 51 48.3 130 59 19 81.3 I2- 4. 5 (9Erid.) Pos Mean of 81.7, 81.9 . . . . ............ A. 315 743

49-5 59 25 81.4. 15 5 6 Superb D star. Pos 79.1, 83.3, 81.8, 81.3 .. A. 9 638

3546 2 53 11.6 108 34.11 81.3 8 9 12 Asta: 7'm3’np. . . . . . . . . . . . . . ...„... 640

354.7 2 53 44-4- 159 49 50 115.6 10 9’ 12 . . . . . . ... .. . .. 513

3548 2 55 7-4- 112 2 11 111.1 п. 7 12 . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ 64,1

3549 7-5517-0 1184453 176.1 4. 10’ 13 ........... . . . . . . . . . . . . . . ................ . .. 801

29-4 4.510 173.3 5 10 12 . . . . . . . . . . . . 636

-— 2 58 6.1 14.1 59 30 68.7 30 7’ 7’ (A. 1o).................... . . . . . . . .. B. 473 655

- 2» 53 37-2 10359 11 11.3 15 9 10 Pos 11.4, 11.1........ . .. ......... 2. 356 64.9

37.6 5940 12.‘; 18 7’ 11 ........ . . . . . . . . ...... . 648

ZZ
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No. RA. 1830.0. N PD. 1830.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. m. |s.d. o ‚ „

3550 2 59 10.7 141 59 6 68.3 35 7 8 . . . . ...... .. . . . . . . . . . . . . . . . . . . . . . . B. 4.73 807

——- 3 0 11.0 103 14 56 293: 5 10 10’ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 357 649

.__ 3 0 17.1 94 20 25 351.6 15 9 11 . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 358 739

3551 3 1 54.1 194 38 10 134,6 15 9 10 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.8

3551 3 1 17.7 161 8 13 354.7 12 9 11 Thefollowing and larger of 1, extremely i1ldeñned .. 513

3553 3 157.1 118 31 10 224.1 15 9 10 Good measure.. . . . . . . . . . . . . . . . . . . . . . .. 636

3554 3 4, 11.8 93 31 48 3488 18 8’ 13 . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . ... . . . . . . . . . . . .. 139

3555 3 4. 54-4. 119 39 50 306.1 3 4 7 12 Eridani. Very ñneDstar . . . . . . . . . . . . . . . . .. A, 353 643

3555 3 6 17.0 335 3 1,9 239: 1} . . . . .. \Vith the utmost diñiculty I get a glimpse of the B. 501 805

star as wedgeshaped, but the definition is growing

very bad.

29-9 3 15 233-3 li 5 Н Роз 234.3, 232.4. A most beautiful object . . . . .. ‚ - 634

3557 3 651-5 104 355 9.9 20 7’ 12 . . . . . . . . . . . . .... . . . ‚ . . . . -- -- 651

3553 3 5 57-8 104. 39 34 150i 12 IO IO Position merely estimated from the diagram ... .  757

3559 3 7 4-6 154. 33 35 37.8 4.0 6’ 11 . . . . . . . . . . . . . . . . . . .... . . . . .. L-N33 808

3560 3 7 25-5 174 53 5 134.6 12 11 12 . . . . . . .......... .. . . . . . . . . . . . . . . . . . . 633

3561 3 9 9-4 110 35 0 135.3 11 8' 11 ...... . . . . . . ...... ... .. .. . . . . . . . . . . . . . . . . . . .. 651

3561 3 9 -- 154 57 .. 328.8 48.4 8’ 9 Epoch 1836.901 . . . . . . . . . . . . . . . . . . . . E

3563 3 9 40-9 113 39 30 246.5 7 3'=3' Avery pretty doublestar . . . . . . . . . . . ...... . . . . . .. 64.1.

3564 3 lo 51.8 150 8 5 274.4 30 6 13 Large star, yellow . . . . . . . . . . . . .... . . . . . B. 511 755

54.0 8 4,1 175.8 30 5’ 13 Veryilldeñned . . . . . . . . . . .......... . . . . . . . . .. 756

59.0 8 43 171.9 20 8 13 ................ „...... . . . . .... . .. 519

3565 3 11  1о9 6 .. 110.4 5.8 5 9 Epoch 1835.814........... . . . . . . . . . .. E

3566 3 11 11.5 156 27 20 40.8 12 9 12 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503

3567 312 21.4 104 36 50 100: 3 10’ 12 . . . . . . . . . . . . . . . .... . . . . . . 757

——- 312 27.9 ,S5 433 97,5 zo 7 9 . . . . . . . . B.519 517

29-0 4, 15 101.6 20 7 10 . . . . . . . . . . .... . . . . . . .......... . . . . . A. 11 808

3568 3 13 3°-5 169 37 4,3 222.4 —‚ 7 9 ARA=3'.6; Pos 222.5, 222.3 ...... . .. ...... 74.7

3569 3 I4 52 103 53 26 110.5 18 9‘ 11 ...... . . . . . . . . . . ...... . . . . . . . . . . . . . . . . .. .. . 649

3570 3 14 6.6 по 55 41 .. 6 Tripleorquadnxple .... ...... ... ... . 641

3571 3 14 13.1 143 45 3 87.4. 15 10’ 11 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 655

-È- 3 15 3-3 101 57 29 325.3 40 8 12 Taken for 2. 387, which was not found .. .. .. 11.1187 650

3572 3 16 34.5 1164947 274.3 20 8=8 ‚.... . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . .. 643

3573 3 17 56.6 149 36 15 240: 15 8‘ 11 Position roughly estimated from thed.iagram.... .. ... .. 744,

3574 3 18 44.7 112 6 zo 95: .. Near a cometic nebula. Pos estimated from 642

diagram.

3575 3 19 31.8 141 40 о 41.9 30 8 11 . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . .... B. 551 806

31.1 4o 1 41.2 25 7’ 12 . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . ...... 807

3576 3 19 .. 136 14 .. 339.1 4.2 7 9 Epoch 1836 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . E

3577 3 20 42.3 171 17 6 243.9 10 8’ 11 Difficult, a 3d ak in same direction . . . . . . . . . . . . .. .. 633

3573 310 51.3 111 4.8 È . . . . .. 15 8 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . 645

53.5 481 .. ...... Nodescription . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. 644

ï- 3 11 51.0 101 43 59 49: 1 .. ... lf double, but too ill defined to be sure. [The 2.4.07 650

angle of position though rude is sufñciently near

to M. Struve’s to prove that the division of the

star was no il.lusion].

3579 3 22 24.9 134 15 0 263.3 15 7’ 11 . . . . . . . . . ........ .. . ...... . . . . . . .. 639

3580 326 27,7 153 31 5 111.4 60 4 12 Called6minB..... . . . . . . . . . . . .............. В. 566 808

3581 327 41,2 171 621 320.9 5 10’ 11 .. .. . . . . . . . . . . . . . . . 747

3582 3 27 43.0 174. 9 57 186.1 15 7 11 Pos 186.6, 185.8...... .. .. . . . . .... . . . . . . .. 633

3583 з 3° 8.1 ш 1 47 89.0 12 1o'=1o’ ............ .................. . 741

3584 3 31 153 141 45 53 3545 10 8’ 13 Pointstûaltar 13ш......... .‚ .... . . . . . . .. .... . 655

‚... 46 11 357.3 12 9 13 ToolateforRA . . . . . ...... . . . . .... . . . . . . . . .. .. . ‚ 806

_ _„É _ _i _ --«`_.._ ‚— i-_,_ __ gg _ _„-_.__««-1-<ïï
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_, 4- 4 __‚ __1 _ .._|_“__* ‚_—‚ ——_ — __

No. B. A. 1830.0. N PD. 1880.0. Polltion. Dist. Magnitude. Remarkn. Synon. Sweep.

h. m. s.d. о ‚ ‚‚

3585 3 32 2&3 175 0 57 176.5 12 11=п ARA: 8.9 . . . . ... .. . 633

—— 3 31 49-9 103 11 4 131.1 30 8’ 1o Poa133.9,131.3.......... ..... 2.4.36 757

118.7 35 8 9 Pos118.5,118.9..... ....................... --- 649

3586 333 1-9 13611 6 158.1 20 1о=10 ............ 654

-_ 3 33 4.1.3 13o 54. 19 317.1 11 8 8‘ Pos by two measures coinciding -... .......... B. 583 754

4.1.5 54, 37 317.1 11 8 8’ Pos 317.8, 316.7. (Erid. 184.). .. ...... ...... .. A 15 743

—-— 3 34. 4.6.8 150 10 3 159i goi 7 8 Place taken from the Brisbane Catalogue. Pos and B. 586 756

dist. roughly est. from diagram. A. 14.

3587 3 35 3.3 150 22 36 229.1 10 8 13 Following the coarse double star B.586 ...... 756

4.3 1155 ...... .. Thesmallstarnotseenforclouda ..... .. .. 755

1o.6:: 11 15 118.0 9 8‘ 12 Twoverybrightstarsnp........... ....... ... 50!

3588 3 36 35.6 101 19 9 111.9 4.0 7’ 9 . . . . .................... ..... ... .. ‚.... 650

___ 3 37 4.4.9 103 51 4.1 310.9 1o 9‘ 10 ........ 2. 4.51 64.9

311.6 zo 9 10‘ .. 757

3589 3 38 4..6 131 11 37 346.8 6 7 11 Pos mean of34.7.o, 34.6.7 ...................... B. 594. 754.

6.6 1159 344,7 7 7‘ 10 NeatdoubIestar............ ................ . . . . .. 74.3

3599 3 39 1o- 131 16 - .. 7‘ 8’ 4.thc1ass. Zone review.... . . . . . . . . E

359, 3 39 54.8 14.1 50 53 311.6 11 9 11, . . . . . . . . . . . . . . . ... . . . . ...... 806

3592 3 4o 14.9 14.4. 4.8 19 4.3 4. 6 10 Very elegant. Large star, yellow. Small paleblue; B. 601 51o

Pos 1.8, 5.3, 4.7. [Extraordinary discordance of

pos with the equatorial meas\1res].

3593 3 4.0 30.6 131 11 36 137.1 18 9 1; .. _...... ...... 754.

3594 340 51.3 110 5614 37,3 п. 8 14, . .... 652

3595 3 4.1 18.8 173 10 53 319.5 6 10 11’ Thesouthernofatriangle...... ...... .. 633

3595 34,151.6 1111811 136,7 10 8 8‘ ....... L. 114.0 644.

3597 34,1 3,3» 14.2 4.5 2.0 269,1 5 10 17, .............................¢............. ...... 655

_... 34.1 18.7 118 9 13 199.3 19 5 6 fEridani. Superb A.4.16 801

21.5 8 4.5 100.5 11 6 7 Superb double star,butveryi1ldeûned. Pos 190.7, A. 16 669

100.3. Marked as double in the Brisb. Catal.

3598 34,319.9 140 53 32 117.6 12 9 10 ...................... . . . . . . . . . . ............ 516

¿L3 57 30; 214,7 7,@ 9 1; .. . . . . . — . . . . ... . . . . . ‚ . . . . . . . . . . . . . . . . . — . ... ...... 74,4,

33,5 57 57 7,g_5_7 35 9’ 11 . . . . . . ... . . . . . . . ......... . . . . . . . . . . . . . . . .... ..., 806

3599 3 4,3 34.9 109 15 4.5 66.7 11 10 10’ This or the next obs. seems to have a mistaken 74,1

reading of 10° in Pos.

37.6 25 58 76.8 12 В 9 Neatstar . . . . . . . . . . - 652

3600 344. 1.5 154. 35 55 11.7 18 9’ 10 . . . ... . . . . . . ‚  . . .. 808

3601 3 44 18.3 113 26 58 303.5 15 8’ 10 . . . . . . . . . . .. — — — — . 647

11.5 26 50 298.3 15 8 11 . . . . . . . . . . . . .... . . . . . .. 64.1

11.3 16 4.5 301.1 11 8 10 . . . . . . . . . . . . . . . . . . . . . .. .. 641

3601 3 4_4, 18.7 117 59 31 34,7: 4. 10=1o Neatdoublestar . . . . . .. ...... 64.3

3603 3 44 15.0 161 31 5 76.0 20 9 9’ ARA=4.'.5 . . . . . . . . . . . . .......... . . .. 513

3694 346 4.9.3 139 1710 301.1 7 11 12 . . . . . . . . . . . . .. 74.4,

3605 3 4,7 9.7 170 5; 4, 165.1 IO 9 1o Neatstar . . . . . ........... .. . . . . . . . .... . . . . .. 633

19.5 51 4,9 168.6 18 9’ 11 .. . . . . . . . ......... .. .. .. ...... . . . . .. .. 74,7

3696 3 4_3 39,3, 15, Ig 55 333.3 15 9' 10 . . . . . . ........ ............................ 513

3607 34,843.6 1717.3 59 120.3 35 8 9 ARA=14.‘.5 . . . . . . . . . . „...... 633

3608 3 50 5.3 104 0 9,8 133.6 4.5 3’ 13 yEridani, marked as 1.3minA SC, but itiaœr- A. 44.0 757

tainly not above 3.4..

3699 359 6.8 153 1915 131.6 3 11 11 Oneofagroup ...... 501

10.4, 10 9,0 115.1 5 11=11 Thesecondinagroup . . . . . . ............ .. . 756

3619 3 50 38.6 153 818 186.8 2} 10 12 ............................................ 501

49.5 84,9 183.9 3 10 11 The5thstarinagroup........................ 756

Н’ М’: Ч" ‘5 з‘ ‘щ 4 9 9’ "e;.Y.;‘:°§..ï;f;'.2;.§.t.":.§.";.%2.‘:.î’.ï°.‘.‘:..°°.2ï2:î“"° т
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Ho. BA. 1830.0. NPD. 1830.0. Position. Dllt. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. о ‚ ‚‚

3612 3 51 5.6 170 31 1.9 159.2 25 3 10 ..‚‚..—.ммм—‚..... . . . . . . . . . . .......... .. ... .. 774»

11.8 33 5 159.5 20 7’ 9 Pos 158.6, 160.3 fine nk; RA very imcertaìn 633

3613 3 51 35.8 1o4 59 55 147.7 б 10 10’ Neatdouble star.......................... .. . . . . .. 651

——— 3 5148.9 11165649 9.3:: 12 9 9 At.hirdstar,1omnear...... . .... 2. 487 753

3614 3 55 4.9 117 35 31 41.3 15 9’ 10 ... . . . . . . . . . . . . . . . . ...................... ...... 651

3615 3 55 15-0 105 36 50 160.6 15 8 9 . . . . . . . . . . . . . . . . . . . . . . ..... . 651

3616 3 55 4.6.1 135 19 16 136.0 20 9 10 ............ . . . . . . .. .. . . .. . . . . .. 654.

3617 356 o.1 101 1316 61.3 15 8‘ 12 .. ..... . . . .. . . ...„... 757

1.5 13 57 63.6 15 9 11 . . . . . . . . . . . . . . .. 753

3618 3 56 31.5 139 60 12 318.4. 4. 11 11’ . . . . . . . . . . ................ .. .. .. 516

34.0 59 5 317.4 6 1o 10+ Neat star; Pos 317.1, 317.6.. . . . . .. . . . . . . . . . . . . .. 744.

3619 3 58 1.9 1o1 14 18 314i 15 10 11. . . . . . . . . . . . . . . ... .. .. 757

3620 3 58 - 134. 57  ...... .. 7’ 8’ Class5;1onereview............ . . . . . . . . ...... E

3611 3 58 11.3 114 18 1 110.3 15 8’ 8’ Fine star. It is barely possible that this may be .. .. 553

identical with the subsequent star by a double

mistake of ro' in the chronometer reading, and 1°

in the Polar distance index-the latter a thing most

improbable. If they be really distinct, the coin

cidence in other respects is remarkable.

3521 3 53 34-7 116 18 16 111.1 11 9': 9’ Pos 110.7, 111.5. Neat star . . . . . . . . . . . . . ....... . 535

349 17 40 116.0 11 8’ 9 Pos 116.3, 115.8. Fine D stan... . . . . . . . . . . ._ 561

3613 4. o 5.3 nq, 54 51 301,7 5 9’ 10 Neatstu... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 553

3614 4 1 58.1 165 13 31 21.3 zo 1o 10’ ‚‚‚....... . . . . . . . . . . . . . . 745

66.5 1318 22,7 10 9’ 11 ... .. п..." ne м ‚‚....‚ . — . . . . . .. ...... 637‘

68.3 13 6 19.5 10 9 11 . . . . .... . . . . . ... . . . . .............. . . . . . . .... ..«. 746

3615 4, 4, 38,8 142 ‚9 4_5 1g4_4_ 15 lg 10 ... ........ . . . . . . ..........  . ....... . . . . .. 807

3616 4, 5 19,8 99 54 59 3&3 18 3’ п ..—.‚................——‚...‚... .‚ coca — ‚‚ __ 650

3617 4. 6 — 114, 11. — 303.3 19.7 8 10 Meanepoch 1837.961 .. ............. .. .. E

367.8 4 6 _ „б 36 _ 5.„ ‚щ 7 7 Epoch E

-1 4 6 17.9 100 41 1 146.6 5 6’ 1; Pos 146.7, 146.6; a Еще object. [Query if ПОС 2. 516 758

changed in posìtion.]

19.6 ‚д ‚9 149: 5 6 1, (39 Eridaní.) А ъшьаы star. Тоо late for а 65°

measure.

3619 4 6 31.1 10659 o 84.1 15 8’ 10 . .............. . . . . . . . . . . . 651

363° 4» 7 17-9 139 14 15 97.5 15 8 13 . . . . ...... .... .... . . . . .............. ~~~ 744

3531 4- 7 5ï5 159 19 46 116.3 4. 9 10 ...... ... . . . . . ........ . . . . . . . . . . . . . . 513

55.8 19 43 111.6 4 9‘ 10 .... . . . . . . . . . . . ,... . . . . . . . . . . . . .... »-~ 509

3531 4. 8 13.0 110 3011 157: 12 7’ 9 . . . . . ..... ...... . . .... LJ395 644

3533 4. 94.3.9 107 13 45 9.1 15 10 10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 651

3534 4 10 4»~9 135 2 56 330.7 15 9‘ 9’ Añne double star . . . . . . . . . . . . . . . . . . . . . . . .. .. .. 639

7-3 2 14 335.7 1o 9 9’ . . . . . . . . . . . . . .. .. . 804

3535 4 1° 47-0 145 29 59 316.6 10 9 11 Anebula follows . . . . . . . . . . ............. . . . . . .. 511

3535 4 1‘ 17.4. щ. 13 6 134 50 3 14 .. . . . . ... .. . . . . . . A. 4.82 661

17.7 13 о 15.9 60 3 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 663

3537 41155-5 117 829 35 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . 646

3633 4 11 14.4 151 54, 10 353,6 4,0 4. 11 Pos 354.3, 351.9 (aReticu1i) . . . . . . .... . . . . .... A. 485 808

15.9 53 1 353.8 60 4’ 13 Pos 353.3, 354.3 . . . . . . . . . . . . . . . . . . . . ........ . .. .. .. 514

3639 4. 11 18.8 139 14 5o 91.8 15 9 13 Some doubt about the 1ninuteinRA . 516

364.0 4 11 11.5 166 19 50 71.9 15 9 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 611

16.6 18 10 71.4. 10 9 14 Delicate; 15” dist is too far . . . . . . . . . . . . .. . 74.6

3641 4» 17- 34-3 152 37 14 187.8 10 5‘ 13 Pos 188.8, 186.8; Еве sm ...... .... L.1145 756

371 183.3 6 5‘ 11 Fine. AlargestarnearaRetic...... .. 514

——— 41153.8 104. 38 15 191.8 zo 9 11’ . 2. 532 757

3541 4» I3  114 17 -— 157.6 5.9 7 1o Epoch 1837.894.......... . ...... E

7 f — — ——— - _ ~».n __‚_ _ „д. _- __ ‚ =x.~ ¿_1-11 .4 =f~t<‘f
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N0. B A. 1630.0. N PD. 1880.0. Position. Dist. Magnitude. Remarks. Synon. Sweep

h. 111. s.d. д ‚ ‚

3643 4. 13 55.4. 134 4.1 1 115.5 60 5’ 8 (ф Horologii) . . . . . . . . . . . . . . . . . . . . . . . . B. 687 639

58.2 4.o 4.o 116.3 80 6 9 A R. A = 620.

-_- 414. 3-9 10022 19 333.2 15 8 11 Pos334.5,331.9.............................. 2.537 650

3644 4 ц 2&1 “б 8 I6 É 13.‘; Ё 1: Tri£ìeàiaê’l9¿na-11d dist of the small :I: estimated from А. 493 64.6

—- 4- I5  153 4o  6.1 6.2 6 9 0Reticuli. Epoch 1835.805. [Noticed as double B. 695 E

by Rumker].

354,5 4 16 5.9 134 46 0 142.3 6 10’=10‘ . . . . . . . . . . . . . . . . . . ...... . . . . ..... . . . . . . . . . . . . . . . .. 539

6.6 4.5 1 139.1 3 1o'=1o' ........ . . . . . . . . .... .............. . . . . . . . . . . . 654

364,5 4 16 14.0 131 37 11 135.8 60 8 1o . . . . ..... . . . . . . . . . . . . . . . ................ .. .. 754,

354,7 4 16 24.3 108 29 15 3oi 2.5 1o,1o,11 A11 equilateral triangle. Pos estimated from the .. 651

diagram.

——— 4 16 35.3 99 9 9 350i 1} 8‘ 1 am almost certain that this star, the preceding of E. 544 650

two, is close double, but could not follow to verify

it, the telescope being north of zenith. _

354,3 417 4.1 134 039 22.2 8 1o’ 10‘ . . . . . . . . . . . .................... 804

364,9 4. 20 28.1 104 22 12 168.5 25 10=10 Pos 169.2,167.8 . . . . . . . . .. .. ,... . . . . . . . . . . .. .. .. 757

3650 4. 2o 53.1 130 54. 39 178.0 3 6 9 Seen double, and measured with the triangular B. 71z 754.

aperture and 180, which shows it well.

___ 4 zo 5+; 14,7 27 37 „д; 5 3’ 9 Fine star. Pos 2.7.7.6, 22.4.6. [Noticed as double B, 713 519

by Rumker]. -

161‘ + и +1’ Ч“ 11 1‘ 6°-S ‘S 9 “’ “gms ::.°.::;ëî‘z.‘:; s§.:2:¿?ä1“f;”..ï:.‘.‘;§f..z.P¿ ———— —— т

111 опе ог other: 153 appears to be the right.

52.0 153 34 22 59-9 15 9’ lo . . . . . . . . . . . .  —‚ 518

3652 4 22 55.2 12357 9 117.9 8 9 lz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 652

3653 4. 2.3 2.8 W6 49 3° 148.5 4-0 3 3' Notagood measure of pos . . . . . . . . . . . . . .    651

3654 423186 151 7 14 94-7 15 6' 12 ...... ....... .. L15u 508

3655 423 4.1.6 154 29 15 157.8 15 8 13 . . . . . . . . . . . . . . . . .... L.151o 303

3656 4. 2.3 42.6 154- 37 30 2.55.1 20 10 10’ .. . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . .. ...... 303

3657 4.2.3 4.6.4 155 39 29 336.7 10 10 10’ . . . ‚ ‚   -- 553

3553 4, ц д7_д 139 58 42 116.7 3 9’ 10 Very neat star. Pos 116.7, 116.8 . . . . . . . . . . . . .. 525

17,5 58 22 117.1 5 9 ` 9+ Very neat D star. Pos 118.7, 115.6 . . . . . . . . . . . . . . . . .. 744

3659 41-4 27.3 116 1 4; 35.6 до в 14 ....................... .... ......... .. M1592 663

¿_ 4. 25 8.2 102 30 12 34.5.7 Ц 9 9 Pos 34.6.6, 344.7, 34.5.7 . . . . . . . . . . . . . . . . . . . . Е. 564 757

3550 4, 25 47,1 155 52 4.8 251.7 18 10 10‘ . . . . . . . . . . . . . . . . . . ‚ . . . . . . . .. .. . . . . .. 517

355, 4, 7.6 34.9 15739 13 8.3 8 10’ 13 . . . . . .. . . . . . . . . . . . . . . . . . . . . . 553

l 4. 27 6.1 100 5 18 2.62.8 18 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Е. 570 753

3662 4. 2.7 26.5 156 4 51 47.8 30 8’ 10 ARA =4.'.o . . . . . . . . . . . . .. ... . . . . . . . . . . . .. 761

27,2 5 4. 40.8 20 9 10 . . . . . . . . . . . . . . . . ...... 513

27,9 5 8 45.8 22 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ‹. 761

5 19 4.6.3 35 7’ 8 Quadruple or doubledoub1e. The small stars are . . . . .. 658

14 and 15 m, and stand in the respective positions

188.9 and 1.3, each with its principal star.

4‘ 4.6.7 20 8: 9’ AB?

29.7 6 20 191.8 18 8 14 AC Quadruple...... . . . . . . . . . . . . . . . . . . . . . . . . . . 808

Í. 7-7 15 9‘ 15 BD5

3663 4. 27 49.3 12.51157 342.7 35 8 12. . . . . . . . . . . . . ......... .‚.. 662

3664 4 27 53.1 11522. 48 193i 20 8’ 10‘ . . . . . . . .. . . . . . . .... . .. 646

3655 4 29 14.0 159 13 31 53.9 3 1o=1o Elegantdouble star . . . . . . . . . . . . . . ...... .. 756

20.2 12. 36 53.8 3 1o=1o Very neat star . . . . . . . . . . . . . . .. .... .... .. . . . . .. 524,

3655 4.2.9 19.4. 156 284.2 206.7 10 9‘ 11 . .. .. .. 653

21.0 28 16 204.4 15 9 11 . . . . ........ ...... . . . . . . . . .... . ... .. 761

3667 429 24.7 128 22 51 290.1 15 9 11 .. ....... .... . .‚ 661

34
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No. B A. 1880.0. N P D. 1830.0. Position. Dist. Magnitude. Remy“, gyuom шт“,

h. m. s.d. о I „

3553 4- 3° ’— 145 24. - 108.5 82.3 3 11 aDoradûs. Epoch 1836.006 . . . . . . . . B. 744. E

ï 4 3o.2 - 103 23 - 171.9 18 8’ 8’ Pos 171.5, 172.2. Place that of Struve’s Catalogue 2. 576 757

for 1826.

3669 43I17»6 143 12 41 368.9 12 1o’.-.1o’ . . . . . . . . .. 525

3670 4. 31 49.6 15311 i 95.0 30 6 8’ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L.1551 8o8

5o.o 1034 95.6 30 б‘ 10 Largestar, yellow; small, pale blue ...... 756

5o.1 941 93.6 35 7 9 AR.A=5'.o.. . . . . . . ................ ‚.._ ..... 524

3671 4.32 14.8 14.0 29 47 273.3 2} 10 1о‘ . . . . . . . . . . . . . . . . . .. .. 526

16.5 29 55 278.8 4 11 12 Haze coming on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 744.

3671- 4. 32 26.3 125 39 1 289.0 4 8’ 1o Pos 285.9, 290.3, 29o.9. Neat :k ......... . . . . . . . . . .. 663

29.2 38 28 297.6 3 9’ 11 1o° error no doubt committed in the micrometric . . . . . . 801

reading.

3573 4 32 31.1 168 2 53 61.7 12 7‘ 8 Fine star. Pos 62.9, 60.9, 61.3... . . . . . . . . . . . . . .. L.1584 67o

36.4 2 35 62.1 12 8’= 8’ Fine. Pos = 63.5, 6o.8 . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . .. 747

3 44 59.3 I3 8‘ 8‘ Pos 59.9, 58.8; A RA = 3‘.2. This obs by some . . . . . . 746

unaceountable error gives the R A 32"“ 5‘.1.

3574 4 32 53.4 127 39 4.9 205.3 3o 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . .. 661

3575 4 33 1.6 134 58 34 51.4 4.o 6‘ 12 . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .. L.1547 639

3575 4. 33 29.9 157 54 7 134,9 9 8’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . .. 76o

3577 4. 33 44.4 119 5412 174.1 5 9=9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . .. 64.4

445 54 21 174.1 10 9’ 9‘ . . . . . . . . . . . . . . . . . . . . . . . .. 511

45.9 54 36 173.7 8 9'= 9’ Pos 173.9, 173.9, 173.3 ...... .... . . . . . . . . . . . . . . . . . . . . 645

4.9.7 54 33 173.8 3 9=9 . . . . . . . . . . . . . . . .......... . . . . . . .... ‚‚ .. 64.3

3573 4 34 - 135 22 - 327.2 4l~7 8 1o Mean epoch 1836.479........ . . . . . . . . . . . . . . . . . . . .. E

3579 4 34. 47.6 152 25 3 35oi 20 7 12 Large star very high red, a rich ak fine colour, almost L.1567 756

sangxine. Pos estimated from the diagram.

'ï 4 35 25-5 99 7 4 138.5 12 8:8 Pos 138.8, 138.3. Fine star. Е. 590 758

3680 436 23.5 14; 17, 59 11,4 6 1o'=1o' . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . 525

3681 4 36 55.3 137 3¢ 7 161,9 35 6’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L.1572 527

3682 4. 37 o.5 156 17 5 15: 25 8’ 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 761

3533 4» 37 30-4- 14.9 16 59 260.8 3 8 = 3 Very fine. Pos26o.6, 261.1 . . . . . . . . . . . . . . ,... .. L.1583 513

32-9 17 9 261.5 3 7 7 Pos 261.1, 261.9; very tine, buti1idef1ned........ 555

1‘ 4 37 54° 102 16 15 281.1 IO 3’ 11 Toolateforagoodmeasure .. . . . . .............. E. 596 759

3534 4-33 48-9 158 2 19 294.8 15 9’ 12 . . . . . . . . . . . . . . . . . . . . . —   - -- 75°

52-7 3 2 294.5 12 9 13 Presuming a mistaken wire, without which the R. . . . . . . 7 59

ascensione of the two observations are irre

concilable.

3685 4 39 30.8 13-3 4.3 14. 125.6 2o 9 1o . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 639

3535 4 39 34-9 151 32 6 213.8 5 9=9 Elegant; Pos 35.1, 32.5, 33.8 . . . . .. ...... 524.

36.9 32 7 217.6 8 9’ 9’+ Pos 217.2, 218.0, a very little unequal . . . . . . . . . . . . . . . . . . 756

3537 4.39 40-9 99 о 7 282.8 25 9 11 . . . . . . . . . . . . ............,........ ........ . — — . .. 758

3583 4.39 454 144 14 31 143.1 1o 10 12 ............ . . . . . . . . . . . . . . . ..... . . . . . . . ..... .. .. 521

3689 4. 4.0 3.2 155 38 15 60.3 12 9 12 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 808

3690 4 4o 35.9 102 3 49 Ё Ё: Ё of the small star estimated from the .. .. 757

3691 441 31.6 167 11 27 42.0 50 7’= 7’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. 746

3992 4 4.1- 59.3 173 15 10 181.7 60 6 12 Very ill defined . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . L.17o7 668

3693 4.43 3.6 102 32 9 116.3 4 10 12 . . . . ....... . . . . . . .... . . . . .. 757

3694. 4.4.4. 135 27 - 62.3 5.8 8 10 Meanepoch1836.483.... ............. . . . . .. E

3595 44437-5 128 52 8 4.1.3 40 7’ 12 .. . . . . . . . . . . . . . ..‚. .. . . . . . . . M1726 661

3595 4 44 39-0 146 18 34 265.7 2 9“ 10 Very delicate; Pos 265.7, 265.8 .. . . . . .. .. .. .. . . . . . . 52o

39.1 18 51 265.7 lì 9’ 1о‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 521

3697 4 44 43.8 131 36 45 284.6 15 6’ 1o Fine star; Pos 284.9, 284.3 .... . . . . . . . . . . . . . .. M1727 638
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No. B A. 1830.0. N P D. 1830.0. Position. Din. Magnitude. Remark». Bynon. Sweep.

h. m. s.d. o , ‚

3698 445 6.7 128 29 52 290.8 10 9 13 ‚.... ‚.... . .. . .. ... -- -- 301

3699 44.5 38.0 135 57 51 141.5 5 7‘ 13 .. ... . .. .. . . . . ..... ‚‚ — 527

379@ 445 51.3 111 3 6 345.3 20 7’ 14. .‚........ .. ........................ .. .. 647

52.7 3 18 34.8.3 18 6’ 13 .......... . . . . . . ... »~~ 652

3791 4,46 56.8 147 4,5 31 130.3 12 9’ 13 . . . . .................................... . ~« . 760

3707, 4,47 - 11526 —- 221.0 21.0 9 1о’ (NisiPD=105 26). Epoch1836.956... . . . . . .. ...... E

__ 4,47 8.0 143 4.5 27 53.0 15 8 8+ Fìnestar. Pos 53.3, 52.6 (¢Piotoris) . . . . .. îglo 525

11

8.7 44 51 54-7 12 6’ 7 F'me;Pos 57.2, 52.7, 54.3 . . . . . . .............. A18 521

9.6 4518 56.7 15 7 8 Pos 56.2, 57.6, 56.3 ...................... . . 807

37°3 447 29-1 152 10 21 300.0 5 9’ 12 . . . . . ............................... 524.

3704, 4 48 44.0 131 4.2 16 209.8 17, 10 12 . . . . . . ........ ........... . . . . . . . ... . ‚ .. 804

3705 449 10.0 106 24. 55 139.3 16 7’ 10 Neatstar................... .... . . . . .‚ ... 651

3706 44,9 58.4, 14,7 2,8 1,5 1.31.1 25 8’ I3 ...... . . . . . . . . . . . . . . . . . . . . . . . . . ............. ‚ ‚. 665

3797 4 59 18.0 15@ 1 4,6 264.3 3 9 13 Very delicate; attached toanebu1a.............. ‚.... 51-4

370g 4 5; È |77 52, È 36.8 15 10 1о’ A RA = 4.7'.5; the RA may be many minutes . ,... 7_61

wrong, as I could get no zero stars. (Ъхв)

3799 4, 5; 19,7 109 4, 4_0 318.4. 20 9 11 .... . ‚ . . . . . .... . . . . . ......" — . . . ‚ . . . . . . . . . .. ...... 657

.: 4, 53.0 - 193 35 ——‚ 104.3 4 8’ 10 Pos 104.9, 103.8; elegant. Place from Struve’s 2. 601 757

Cat.a1.for 1826.

3719 4 21.4 157 yl I 8 9 Il ChÍef0flCl\l5tel' »¢¢¢¢«..¢...........»~ 0‘1! an on 512

21.5 1145 83.9 1o 12 13 Chiefofacluster.. . . . . . . . . . . . . .... ...... . .. 553

11,7 H40 83.3 5 1o 12 Chiefofn.c1uster0f7thc1ass.................. . .. .. 653

371! 4, 53 37,1 |33 xl g 350.1 9 8 13 --... . . . . . . . . . . . . . ................ ...... ~ .... . 638

57„ 4,53 59,5 |53 55 9 14.8.8 1; 14 15 Formsthenucleusofasmallnebula ‚...... ‚.... 512

3773 4, 53 56,9 133 3_6 53 338.7 30 8’ la . . . . „...“... . . . . . . . . . . . . . ............».... ...... 804.

3714 4, 54, 14,; 106 gz 4_5 276,7 7 11=11 . . . . . . . . . ..... . . . . .......... ‚ ... ...... ...... 65!

37,5 4, 55 3.7 ‚59 45 ю 111.7 и, 7 10 Pos 111.7, 111.8.................... . . . . ...... B. 843 74-4

4.3 4,7 4° 111.0 10 8 9’ ...... . . . . .................. . . . . .... 515

57,5 4, 56 15,0 155 4_3 55 ,_ Averyclosedoublesta.rìnacluster...... . . .. . .... 761

19,1 4_5 45 . . . . .. .. Inacluster......... . . . . . . . . . . . 557

5777 4, 56 11,6 119 49 15 196.9 10 10 11 »«».......... ... „......“ ‚. ‚...... ... п 638

3778 14,4 11613 28 166.1 30 8 9 .............¢»............. ......-1 ¢ . — so3779 4, 58 13,1, 157 29 250i 3 ...... Nebu1ous..................._ „...... --... . . . ‚ .. SI2

3729 4,58 39,5 !g54_03Q 149.6 zo 8 10 . . . . . . . . . . ‚ . . . .....‚.‚.‚—..‚—..‚....‚‚————" . . . . .. 651

377,1 4, 58 51,5 |70 55 п 216.9 1_5 3 9’ Very neat star; Pos 216.7,216.5, 217.6 ‚...-... . .. 670

3711 4 59 15,2 154, 37, 25 146.8 zo 9’= 9’ Has apretty large faint nebula attached to it...... . . . . .. 514

377,3 4. 59 26.7 109 59 п, 54.3 4 9 lo Veryilldeñned . . . . . .. 551

3724, 4. 59 31.2 146 2 15 272.3 15 1о=1о Veryneat doublestar . . . . . . . . ..... ..... 520

——. 5 о 10.5 98 53 33 84.6 25 7’ 10 Large star, white; small, very ruddy ‚‚ 2. 649 753

3735 5 1 23.7 1195233 140.8 3Q 9'=9' .... . . . . ... . . . . . ................ ........... ...... 754.

377,6 5 149,8 1355319 66,8 15 9 9 ........................ . . . . ... ‚д. . »... .« .. X05

3717 5 3 1.3 199 640 31,3 д, 9 10 Nûtivelldefìlled. Pûßbad..~................ ...... 657.

3728 5 3 3.2 13127 4 255.0 12 6 11 F`me;Pos254..3,255.3........ . . . . 13,33; 628

,. ,_ _,__ 161,; ц 6’ ц Pos 262.7, 261.7. Micrometer set to 255°. The M1861 754

error is so very great that I can hardly suppose it

to have been committed. No doubt the microm.

must have been read 10° wrong 'Lu _/`628.

3729 5 312.9 135 3 4 231.8 10 9’ 1о Athird star np.......................... ... .... 527

15,1, 3 54, 317.7 19 19 19+ ........,...»... .....«....... ‚... .... ...... 639

3730 5 3 56.1 125 30 15 336.9 10 9 12 ‚...... ........ .... ...... 663
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N0. В A. 1830.0. N P D. 1880.0. Position. Din. Magnitude. Bemarkl. Synon. Sweep.

h. m. |.d. O I д

3731 5 4 52.8 146 6 4 297.9 8 9’ 11 .......... . . . . .......... ............ 521

54-3 6 7 301.1 12. 9 11 ................ . . . . . . .... . . . . . . .... . . . 51,9

- 5 5 233 103 8 59 359.9 2 5’ 9 к Leporis; Pos 359.3, 0.7, 359.8.... ...-.... . 2. 661 757

3732 5 6 3-7 117 22 51 216.5 80 8=8 Botl1ñ11eyellow.............. ...... ... .. L.1753 511

3733 5 5 15-0 169 37 30 111.5 ‚— 9' 9‘ ARA=6'.5 . .. ...... 67o

3734 5 5 33-5 133 5 4. 200.5 ‘О 10 10+ Neatst-ar .. ...... 639

3735 5 7 10-7 122 6 34 153.3 6 9'=9' Pos 154.1, 154.1, 151.8........ . ... .. . L.1759 645

13-9 7 32 151.9 6 3 3’ Finedoublesta.r....... .... ... . . . . . 644

3736 5 7 13-6 147 4.7 36 320.7 15 9 12 ...... . . . . . .. .. . . . . . . . . . . .. 665

3737 5 '7 16-5 126 15 1 303.5 15 9 12 .. . . . . ...... . . . . . . .. .. .. 661

3738 5 3 6-3 145 30 54 7,7 15 ю=ю . . . . . . . . . . . . . . . . . . . . . . . .... .. . ...... 521

3739 5 3544 138 5 4 277.4 2 9 9 AveryneatD*..... . . . . . .... . . . . . . . . . . . ...... 805

3740 5 9 8.5 126 50 59 284.7 30 7 8' Fine star. Large ak yellow; small blue; RAbyun L.1780 661

auxiliary star, and liable to error.

374-1 5 9 23-1 153 31 19 115-3 -- 6 10 A RA = 14.'.0; large star single, and very yellow B- 9°5 67°

3741 5 10 10-1 14.5 4.6 2 254.8 15 7 14. Very delicate . . . . . . . . . . . . . . . . . . B- 908 51-1

3743 5 ю 45'! 15° ю 37 “L8 4 9 10’ Pos 121.9, 123.7...... . . . . . . . . . . . . . . . . ......    - ~ 755

49-9 1° 45 120-8 3 9 10 Elegant; Pos 121.7, 119.9 . . . . . ... . . . . . . . . . . .. -- -- -- 514

—'— 5 11 114 10° 55 54- 92-4- ‘S 3 = 3 Pos 92.3,92.6; fine .. . . . . . . . . . 2- 633 753

3744 5 Il 50-6 128 9 14 281.7 1 10 11 Veryneat . . . . . . . . . . .................. 659

3745 5 11  114 11 - 166-1 11 7’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . .. E

l 5 11 51-6 108 42 10 17.2 30 6 =6 Superb star; Pos 17.3, 17.1 . . . . . . . . . . . . . . .... . 0.170 652

3746 5 11 1.4 162 16 22 262.2 3 8 8’ [Lacai1le’sRAis 1'“ greater]. . . . . .... .... .. L-1331 514

3747 5 11 36-4 157 46 1 103.7 12 9 11 . . . . . . . . . . . . 511

374-3 5 13 — 151 37  283.3 6 5‘ 11 Fine double :|:nearaReticuli „...... . . . . . . . . . . - 514.

3749 5 13 1-0 "д 14» 43 14.6-6 15 1o=1o . . . . . . . . . . . . . . . . . ...... . . . . . . ..........  - 64.5

375° 5 I3 10.2 111 25 5 295.3 3 5 1o Most beautiful double star, but too late forngood  ~~ 647

measure.

3751 514 8-9 113 34. 14. 319.4 25 9 10 . . . . . . . . . . . . . . . . . . -  — - - 663

3751 5 14. 48.3 114 57 8 100: 4. 6 10 A very ñne D star. Triple; the 3d is in the same A. 64.1 530

exact line, 10m, dist 30”

3753 5 15 13.7 125 53 21 174.6 12 8' 9 . . . . ...... . . . . . . . . .............. . . . . . . . . . . .. ‚... 659

17.1 5316 174.4 15 9 10 Chiefstar ofalarge cluster . . . . . . . ...... .. » 651

3754- 5 15 3-0 15° 3 11 134.6 18 1o=1o . . . . .. . . 751

3755 5 16 19.0 15: 7 29 286.1 zo 8 13 .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . -- - 756

3156 5 16 11-3 142 ss 57 170.3 ‚о 9 11 .. .................................. .. щ

23.0 56 57 172.2 18 8 10’ ................ .. ...... . . . . . . . .. 665

3757 5 16 54.2 11-155 1: 272.9 18 7’ 11 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-1817 644.

- 5 17 15.5 101 18 и Vgäïâ Lì g г?" ?_"_’_‘_9_3_‘_’_’_‘_9_3_'? §Trip1e . . . . . . . . . . . . . 2- 710 758

3758 517 54.8 137 25 43 65.0 п. 10 10‘ . . . . . . . . . . . . . . . . . . . .  - - - -- 517

3759 5 18 40.4 109 5° 7 315.3 15 7 9 Pos 316.3, 314.3 . . . . .... ... 651

3760 5 19 4.9.1 125 29 43 ¿Z É IZ zlfine triple star . . . . . . . . . . . . . . . . . . . . . . . .. 662

I

51.3 30 23 д: ё IZ zPos 217.3 by two coincident measures.... . ...... 663

3761 5 2o 58.6 11o 54 21 145.9 70 4 13 ßLeporis; ARA-= 2‘.5 .. A. 659 652

—- 5 21 7.o 142 28 2 285.8 35 8' 8' (9 Pictoris) fine star. A. zo . . . . . . . . . . . . . . . . .. B. 961 525

3762 5 21 33.0 122 34. 2 212.7 25 б’ 13 Delicate . . . . . . .. . . . .. ‚ M2008 644

3763 5 2.1 23.9 133 31 25 2.56.7. 15 8 9 . . . . . . . . . . . . . . . ‚...... . . . . . . . . . . . . . . ...... . . . . .. 804.

17-4 31 15 254.6 12. 9 lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 52.8

3764. 5 1311.3 150 15 26 271.8 6 11 13 . . . . . . .... . . . . .................. . . . . . . . . . .. 756

27.1 15 16 270.8 3 10’ 13 Diñìcnlt (dist probably underrated) . . . . . . . . . . . . . . . . . . .. 524
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N0. RA. l8$).0. NPD.l8M.0. Pûlillon. Did. llûghlhlde. Remßrkg, Synon. Sweep,

h. m. s.d. д ‚ „

3765 523 25.o 1o9 334.0 34.9.4. 15 xo 1o . . . . .. 652

3766 5 25 14.9 1o7 56 34. 154..8 25 3’ 12 aLeporis.. . . . . . . . . . . A. 673 652

3767 5 25 28.5 137 12 31 219.9 25 6 14. The following and larger oftwo B. 973 527

3o.2 12 4,9 225.7 25 5’ 12 А star 6 m precedes, making with the large 4: the .. 805

doublefA 21.

— 5 25 50.4. 132 26 3| 173.8 12 8 8 Pos 173.7, 173.9 [Mr. Maclear’s observations give B. 976 804.

this RA the preference].

64-4. 25 13 172-7 1o 9 9+ Fine. [There seems to be a mistake of 1o‘. in this A 22 528

RA. Itis markedas double inthe Brisb. Catal.]

3768 5 26 2.5 156 44 1o 23.3 1} 10 11 Involved inathick nebulous mist like d11st..... ...... 654.

5.4. 43 51 30.9 2 xo 11 Formsnucleusofabrightnebula................ 522

3769 526 22.6 13o 294.9 271.8 4 1o 11’ . . . . . . . . . . 754

271.3 4. 10’ 12 Measuredpastmerid............. ............  -- 772

3770 5 26 30.8 114. 27 4.3 10.0 12 7 13 Extremely delicate; aline object ... .. .. ... 530

3771 5 28 52.4 159 I5 35 72-9 3 11 13 lnaclusœr .............................. 657

3772 5 29 16.9 111 33 52 226.9 5 10’=10‘ .................—‚‚... „...... ‚.... .. ... .. 535

3773 5 29 3o.3 172 27 13 275.5 15 9 1o Pos 277.0, 273.8, 275.7.......... ......... ... .. 668

3774- 5 7-9 34° 14-5 6 58 21_i__ 1} 11 14. Dißicult .. . . . . . . . . . . . . .................... . ...... 520

3775 5 29 34.9 159 16 5 228.8 4. 11’ 12 Triple or quadruple. Inaclusber, Class VII. .... ‚. 657

3776 5 30 4.2 117 32 38 162.3 3o 9’ 10 . . . . . . . ..... . . . . ............................ --- 769

3777 5 3° —' 145 I  349.3 51.8 6’ 9’ Epoch 1834.947.............................. ...... Е

3778 5 30 21.7 14.5 o 0 103.6 12 10 12 The large ak B994.,not far distant to the зонам... ...... 521

3779 5 3o 25.6 157 o 5o 34.3.5 2 1o’ 12 Probaiîìlylâxiose multiple, beingdescribedinf76oas 658

HDC ll ‚

3780 5 32 - 1o7 57 -- ...... .. 7,7,8,8,8 Quintnple 6tl1a.nd 7thclasses Zone Review........ ‚.... Е

378| 532 9.6 13123 17 136.3 18 9 11 ................................ . . . . ...... 772

3782 5 32 52-2 131 18 2 63.5 25 10 12 .................. ...... ...... 772

3783 5 33 2-3 161 227 262.1 zo 7’ 10 751

3784. 5 33 21.9 136 1o 58 51.3 3} 7’ 10 Ров 52.1, 50.6................................ L.1944. 895

37.3 11 22 4.8.6 а; 8’ 11 Е1Ё11А1Е. Pos 4.8.6,4.8.7. Obsmakes the minute of 527

32.

3785 5 33 30.9 104. 2139 120.9 д; 10 10 .............. 757

3786 5 34 1.3 14.3 35 55 92.6 п, 10 11 Ha.sa*7m,3’south . .. ... .. 755

3787 534-14»-3 144-4°31 143-3 30 8 10 .... .. 521

24-4 39 55 1-41-5 30 B 10 ...................... .. .. . .. ..    - -- 520

3788 534- 27-3 1162628 151-3 25 7‘ 9 . . . . . . ............. . . . . . . . .................. L.194.6 530

3789 5 34. 5o3 14.0 13 o 1.1 10 9 9‘ 752

то s as +6 157 о 1° ‘го: .. 9 Т11е second of 1 .mrs 9 m, the chief of we gm. .. 658

clustering region of the Nnbecula Major.

3791 5 36 1-9 11045 32 54.8 8 8 9‘ Aneardoublesuu-...................... 652

3792 5 36 3-2 149 1o 27 148.8 18 9 12 Astar71n 3’spand one6'm,6'nf..... . .. .. .. 664,

1°° 9 42 145.7 15 8 12 . . . . . . . 665

3793 5 37 2-4- 138 19 50 102.8 12 7 Il Very fine object .................. ... ...... L.1972 762

3794 537 44-1 124. 159 266.3 25 7 I3 Chiefstarofacluster.................. .. .. L.1967 663

3795 5 38 38.9 166 27 9 67.3 60 5 12 ARA= 13'o(y.Mant1'.s)..... . ‚... Ь.2037 746

18oL 9 8’ 14 4

3O4"3 п‘ I3 Septuple, or multiple. The chief star in the

3796 5 39 534 159 11 22 4'4"4' п‘ ц centre of the great loopednebulainthe Nnbecula

3593 '8 I3 Ё Major B-1038 653

44-4 10 13

132.8 25 12

3797 54° — 135 22 - 175.4 50.5 8 9 Meanepoch1836.oo9 . .. . E

3793 5 4-0 134 114. 33 19 65.9 2o 9 9 . . . . . . . . . . . . . . . . . . ...................... .. 640

13.6 34, 3 64..6 18 3 9 Pos63.o, 66.3 . . . . . . . . . . . . . . 53o

ì 5 4.0 39.9 103 25 28 120.9 20 10 10 [Struve’s magnitudes are 7, 10]. ........ ....... 2. 801 757

3799 5 4.1 1.5 108 4.558 14.9.5 2} 9 9’ Avery elegant double star................. .. 652

Зв
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No. RA.1B30.0. NPD. 1680.0. Position. Dist. Magnitude. Rem„k,_ gyn°n_ g„œp_

h. m. s.d. о I ‚‚

3800 541 28,5 145 56 24. 227.8 6 11 12 Hasastar8m, 3'so\1tJ1.... . . . . . . ........  —  - —— 665

3801 54144»-3 136 394.2 193.3 30 5’ I4. Verydelicate . . . . . . . . .. B.1o4.3 865

3303 5 4.2 5.6 14547 23 304.1 4 8’ 11 . . . . . М.2172 520

3803 542 - 134. 55 - 114: 20: 7 10 1836.975meanepoch . . . E

3304 5 43 38.5 102 49 36 50.6 10 9’ 12 ........................ ........ ...... . . . . .. 757

3805 5 44-40-2 133 33 25 125.8 4 9’ 11 ........... . . . . .................. .......... . 528

40.4 33 36 119,5 5 10 10‘ ... . . . . . . . . . . . . .. .. 804

3806 545 7.3 129 30 1 114.5 12 1o'=1o’ . . . . . . . . . . . .. . 772

80 5 45 151i: 131 43 5° 267.3 4. 7’ 13 A very fine object. The RA is on] a rough - .. 772
3 7 np roximntio у

р n.

3303 546 47.2 14.741 8 309.0 3 11:11 .................... . . . . . . . . . . . . . . . . . . . . . . . .. 665

3309 5 4.7 -— 176 24 — 224.3 12 9‘ 12 ARA: 14.25. R. A may be seYera.l_ minutes _... . 7_61

wrong,a.sl could get no zerostarslnthxsf. (bis)

33,0 5 47 9.7 151 10 59 176.3 30 9 11 . . . . . . . . . . . . .................. . . . . . . ........ .. . 756

33„ 5 47 27.o 115 13 46 245i 20 8’ 9 Pos estimatedfromthediagram ........ . . . . . . .. 646

33,3 5 4.7 28.5 14.9 53 4.2 189.5 2} 9 10 Pos 189.3, 189.8; the first measure withpower 320 . . . . .. 664.

. . . . .. .. Seena.sdescribed,11opa1ticnlns .. ... 764.

33,3 5 47 54.3 157 48 32 3135 3@ з 13 . . . . . . . . . . . . . . . . . . . . . . . . .. 759

33,4 5 4.7 55.7 164. 55 32 174,1 3 1o=1o Neat star; Pos 174.3, 174.0 . . . . . . . . . . . . . . . . .. 74.6

33,5 5 48 28.5 155 54 56 140: 4.o 1o=10 Pos estimated fromdiagram . . . . . . . . . ...... 761

33,5 54.8 39.9 1375947 177.9 25 7 13 . . . . . . . . . . . . . . . . . B.1o8o 527

40.9 59 28 178.3 20 7 13 ......... . . . . . . . . . . . . . . . . . ...,... ...... 526

33,7 54.9 21.4. 17026 54 229.0 20 9 1o . . . . . . . . .. 668

33,3 550 34.7 117 20 43 169.3 15 9 12 . . . . .. 769

3319 5 51 29.5 125 18 19 104.4 30 4. 14. (1 Columbœ) delicate,bearsalittle il1umination.... A.746 662

3319 5 52 39.3 159 56 37 96.3 35 7’ lo [Thicposis corroborated by diagram] ........ . L.2116 751

4o.o 55 55 .. Nodescription ....................... . . 748

4.0.1 56 25 111.3 30 7 10 [Т/зйрос inconsistent with diagram] ............ 657

:- 553 22-7 104. 32 1o 86.0 25 9 11 ................. . . . . . . . . . . . . . .......... . 2.832 757

3821 5 53 36-I 111 о 27 212.0 25 9 9‘ ........... ....»...... . . . . . . . . . . . . . . . . 64.7

I

3822 553 35-1 14.3 26 45 Ё З ‚а .... ...... . L.z104 765

6 ' 8

37.5 26 52 ‚Ё ё ‚з Ё 525

3823 5 53 53-9 121 3 39 131.5 3 9 =9 Pos 132.8, 130.3. Both stars orange, or even red; 535

very decided colours. (Compare this with the

next observation.)

60-7 3 30 131.8 3} 9 = 9 Ров 133.3, 130.4.. Both stars pale yellow ........ ...... 645

3824. S54 33-5 140 24 25 273.1 5 10 14 . . . . . . . . . . . . . . . . . . . . . ...... 762

3825 5 55 17--I 117 25 4.3 34.2.8 25 7’ 11 Another similar, np . . . . . . . . . . ......... L.21o7 531

3826 5 55 35-3 131 2854 14.9.1 12 1o 13 . . . . . . . . . . . . . . . . . . .. 772

39-5 27 4-0 151.3 zo 10 12 . . . . .. 754

3827 5 56 21-2 131 10 3 242.3 30 9’ 9’ .......... . . . . . . . . . . . . . . ...„... .. . 772

3828 5 56 36.4. 14.3 55 14. 132.5 15 9 10 . . . . . . . . . . . . . . .................... . . . . . . . . .. 520

36.6 54 58 133.7 12 10 11 . . . . . . . . . . ...... ..... ... ...... 521

3829 5 56 53.0 152 4.6 21 353.8 15 9 12 . . . . . . . . . . . . . . ......... .. . . . . . . . . .. 524

ì 557 9.3 1042125 126i 8 1o 11 . . . . . . . . . . . . . 2.843 757

333° 5 53 44-5 118 39 4.3 1.7 8 9 =9 Elegant double star. Pos 1.1.2.3 769

4-5-° 4.0 4.8 1-5 4 8’= 8’ Elegant. Pos2.6, 0.5; distprobablynnderestimabed ‚‚ . . 531

3331 553 4-9-3 131 9 8 138.2 3 9=9 Pos 138.2, 138.31: Ёзйсгошегег set to 134.5 the 772

measurecannot e ome.

52-5 9 9 I345 2 9 = 9 Pos 135.2, 133.7; elegant star . . . . . . .. . . . . . . . . . . . . . . .. 754

3832 5 59 9.5 123 16 23 146.9 15 9'=9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 662

3833 559 26- 113 5 — . . . . .. .. 6 11 cm» 5,2onereview . . . . . . . . . . . . . . . . . . . . . . .. E
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N0» R À- 1330-0- N P D- 1330-0. Position. Dist. Magnitude. Rgmukg, Synon. Sweep.

h. m. s. d. Q ‚ ‚

3334- 5 59 4617 135 4 33 145-9 11’ 5 10 247.5, 244.3 Power 320; very fme * . . . . . . . . . . .. В.1132 805

3335 5 Ф 6- 113 7 -  -  - -- -- 8 11 Claas4,zo11e1-eview . . . . . . . . . . . . . . . . . . . . . . . - ‚ — ‚ —. _Е

"'—" 6 ° "°'° 133 25 3° 343-5 11 7 7’ Superb double atar. Pos 342.6, 344.5 . . . . . . . . . . А.23 762

3836 6 232-7- 139 54 5 294.1 6 10 10 . . . . . . . . . . . . . . . . . . . . . . . . .. 526

3837 6 2 55-5 145 56 55 {д}: E Ё I2 21111116 ........... . . . . . . . . . . . . . . . . . . . . .. 511

—— 5 4 19-3 103 5 2 331.4 5 9’ 10’ Pos 330.5, 332.3 ; L red S very green . . . . . . . . . . .. 2. 875 757

3333 6 4. 4.7.2 154. 58 53 306.4 4. 11=11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539

3839 6 6 14.7 1o8 16 16 . . . . . . . . . . . . . . Strongly suspected to be double . . . . . . . . . . . . . . . . 677

334° 5 3 25-5 12° 27 23 229.7 8 1о=10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 535

384-1 6 8 31.1 143 7-7 13 165.8 4. 10 12 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518

334-2 6 8 32.5 112 8 4.9 215.1 18 10 10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768

3843 6 9 18.6 150 17 5 324.7 15 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756

21.2 17 31 321.6 15 8’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 664.

5844 6 9 22-6 159 39 з; 90-1 s 9 13 A111116 шоге distant ................ .... .. 657

3345 5 9 54-5 -U2 39 20 51.3 25 8 12 Large star, ruddy . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 532.

54-7 3913 51.7 25 6’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 768

3346 5 1° 0-4- 139 2 4-5 67.3 3 9 10 . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 762

3847 6 11 15-9 194 27 51 48.3 6 s 11 N611 ‚ш .................................. .. .. .. .. 676

—— 6 11 44.9 155 29 17 114.2 25 7‘ 8’ Marked as “ double” in Brisb. Cat. . . . . . . . . . . . . . . В.1201 518

4-5-5 29 28 112.1 20 8‘ 9 (??ifA.26) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 639

43-0 29 8 112.8 25 8’ 9 ARA=4.‘.o.... . ... .. . . . . . . . . . . . . .. . . 515

384.8 6 12 11.8 136 59 34- 318.6 3 9’ 9’ Pos 320.3, 3 .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 527

13.3 59 3 323.8 4. 1o=1Q .... . . . . . ........... . . . . . . ... . . . . . . . . . . . . . .. _„... 544

-—— б 13 56.3 149 3 5 223.6 90 6’ 7 -Possibly = A.27 . . . . . . . . . . . . . . . . . . . . . . . . .. 13,1211 754

3349 5 14- 14--7 129 19 43 50-6 45 7’ I0 Large star, yellow. [If this be, as Isuppose, iden-  - — — - — 772

Нм! with Ли .star measured with [he equatorial

the PD in this obs must have been misread 5’.]

25 =—’ 52-3 39-4. 7 7’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - — - - E

385° 5 14 25-7 104- 31 29 43-3 10 9 13 . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 676

335' 6 15 35-5 151 зз 51 80.7 15 9’ 11 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 756

3351 6 15 43-9 134 45 29 6-3 3 9’ и .. ........................ . . . . . . . . . . . . . . . . . . .. 528

“_ 5 15 29-5 102 52 23 2-96.3 25 7 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2- 903 757

19-3 S2 23 287.8 15 7’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  — . - . . 676

3353 6 16 55-2 132 17 3 77.0 12 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804.

3354» 5 15 59-4 144 25 13 128.8 1o 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . . . . .. .... . 521

52-5 26 3 128.1 12 9 12 Large star, ruddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767

3855 6 17 49-9 164 16 55 82-3 6 1o=1o Aneleganr double ‚г. A 111114 41 пеаг ........ .. 672

3856 6 18 4.1 135 32 9 4.8 30 7 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L.2267 54.4.

3357 6 18 18-3 126 37 11 257.6 12 7’ 12 A third ak 9 m, exactly in the line . . . . . . . . . . . . . . B.1229 54o

19 1|: 38 i 261.3 12 6 13 Viewed past merid. The three stars are positively 801

по! 1п в @might line. The 3d star 7'm. This obs

makes the degree of P D 127, but as it was looked

for and found by 126, that must be the true

degree.

3858 6 19 3411 123 56 5 313.8 3 7’ 8 Pos 314.7, 312.9. Fine object. A star 6 m pre- L.2.274.'! 663

eedes to the south.

3859 6 19 40~3 115 4.3 28 252.9 15 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 530

385° 6 2° 19-1 130 52 41 223.0 12 7’ 12 Ров 223.3, 222.6.. .. .. .. . . . . . . . . . . .. .. ‚. . L.2284 772

27~2 52 28 223.9 7 9 10 .................... . . . . ........ ........ 529

3851 5 2° 51-2 14.8 5 51 58.3 2 9’=9' Neat star; RA precarious . . . . . . . . . . . . . . .. 664

.... 61.1 2 9’ 9’ AbeautiŕulDstar; past merid. . . . . . . . . . . . . . . .. 764

336’- 5 21 39-5 157 30 11 276.9 12 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522

3353 5 22 I8-6 112 29 35 121: 2 6’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768

3354- 5 " 43-7 104. 51 5 4.3.3 20 7‘ 12 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676
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l\u. NOP D; l88'0.0. Position Dist. Magnitude. Remarks. Bynon. Sweep.

3355 5 и 51-4 157 41 43 64--3 18 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . 575

3266 62311-8 114 но т: з з и ................................. 5,.

3867 6 14 2°s 138 14 ‘о 278.6 30 9 и .................................. ..... .. 76,

3862 6 14 37-7 165 7 18 ‘Ё; Ã lì îä Ё Triple. sky aun .................... .. .. 547

3869 6 26 "Ё 121 54- 4-7 7-4-9-3 35 7’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,4330 678

19-6 54 33 25o.o 3o 6’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64,5

3870 6 26 4.0.1 165 1 4o 13.8 25 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . B.1274. 672

4.3-5 1 3o 11.4 18 7‘ 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ _ _ , __ 57,

3371 5 27 32-1 119 29 43 353.1 хо 7‘ 8 A fine double mr . . . . . . . . . . . . . . . . . . . . .. .... .. L_,337 759

3872 6 28 1o.1 169 53 43 25.1 19.4 1o 1o Digtgnce by oblique transita . . . . . . . . . . . . . . . . . . . . . . . . .. 67o

3873 6 28 3o.5 147 29 7 .. 9 10 Class III. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 754

34-4 29 15 289.6 18 8 12 Blotty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 665

Й’ 6 7-3 54-9 108 31 zo 26o.9 2o 7 8’ и Canis Majońs. IV. 81 . . . . . . . . . . . . . . . . . . . . .. д, 137 577

3874 6 Z9 25-° |43 37 51 224-5 3 6 12 Pos 226.3, 222.6. Power 32o . . . . . . . . . . . . . . . . . . B_u91 754

7-5-S 37 39 232.0 23 6 12 Pos 232.5, 231.5; (д Picforis) . . . . . . . . . . . . . . _ . _ _ _ _ _ _ 554

3875 5 29 13-2- 126 38 57 297.3 2o 6 13 Very neat star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B_u9| 399

3!-7 33 2.4. 292.8 18 6 13 Pos by MS 222.8, but this contradicts a diagram _ _ ‚ _ __ gol

made at the time.

3375 5 29 31-3 111 28 за 326-6 15 8 п . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 534,

33-4 18 56 338-5 15 8 н Triple. А gd swr, 14111 am 15‘ ..... . . . . _ . . . — ‚ . . .. yes

3377 5 3‘ 19-3 т з: з’ 351-1 и 9 9 .......................................... .. 533

п" 53 35 35°-7 15 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53;

3373 6 31 3*-9 I’-543 13 12-4- 8 11 12 Oneofasmal1group.................. . . . . . . . . . . . . .. 663

3379 6 31 54-1 150 29 4.0 97-5 12 1o=1o . . . . . . . . . . . . . . . . .. . . . . . . . . . . - - . - -. 545

56-° 29 4° 954 I3 9=9 ARA=3‘.o . . . . . . . . . . . . . . . . . - . 523

56-7- 29 4.9 102.4 15 1o=1o Well defined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673

388° 5 31 29-9 156 8 11 262.0 2 11=11 Elegant D star. Pos 261.1, 262.8 . . . . . . . . . . . . . . . . . . .. 533

3881 6 зз 28-2 ‘во 27 4 157.3 30 в 12 ........................ ........ .. .. . 754

3887- 5 33 46-7- 134 54- 35 331-5 29 7’ и The preceding of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,4,

3333 6 33 53-7 134. 53 5o 56.8 5 1o 11 The following of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 544,

—— 6 34- 5-9 133 4. 37 316.8 2o 6 9 V Puppís, L yellow, S ñne blue. Pos 316.2, 317.3 B.132o 527

7-3 4- 5 321.8 20 5’ 8 L pale yellow, S pale blue. Pos 321.7, 321.9 . . . . +1321 75„

[N.B. The equatorial measures make the pos 321.8

as much as 4° wrong, therefore, probably, there A. 31

has been a mistake of 5° committed in reading the

micrometer in this 0bser.]

3384- 6 34. 17.0 145 12 3 275.7 25 7 ц Large su»1r,red . . . ‚ . . . . . . . . . . . . . . . . . . . . . ._ L.24o8 766

ï 6 36 185 113 13 7-5 279-3 10 б’ 7 Obs makes the minute of PD = 8, but there can L.2418 801

hardly be a doubt of identity between this ak

щит off659, one or other being 5’ mis- A. 32

35-S 14» 19 274-5 8 7’ 8 Fine star. Pos 274.8, 274.3. [There is no doubt . . . . . . 659

by the agreement of the PD with Lacailles that

this obs is correct in PD. It was twice found in

the equatorial by this P D.]

3885 6 37 l7S 159 56 55 174-D 4. 9’ 12 Pos 175.2, 172.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

3335 5 37 4.5-5 152 38 4.1 341.0 12 9 и Athird star, 1o’m, sf . . . . . . . . . . . . . . . . . . . . . . .. 524,

3887 6 37 56-6 т 11 54 157-1 3 хо 11 ............. . .. .......................... .. .. ._ .. 523

3338 5 38 59-3 168 4.6 6 113-4. .. 7 11 A. RA = 1o‘.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L.25o2 67o

3339 6 39 - 14.0 17  266.1 42.8 6’ 8’ Mean epoch 1836.495 . . . . . . . . . . . . . . . . . . . . . . . . B.134.o E

3890 6 39 26.2 162 37 15 36.9 12 9‘ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 672

3591 5 39 — 115 47 — 122-0 5.0 6 xo Mean epoch 1838.018 . . . . . . . . . . . . . . . . . . . . . . .. M.2677 E

3397- 5 41 21-1 17° 55 2-2- 32-9 zo 9 = 9 Pos 33.7, 32.1, ARA = 8‘.o . . . . . . . . . . . . . . . . . . . . . . . . 667

- 23.5 57 33 31.1 18 9=9 . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. 666



DOUBLE suns. 189

No. R A.. 1830.0. N PD. 1830.0. Position. Dm. Magnitude- Remuks. Synon. Sweep.

h. m. s.d. ‚д, ‚ ‚

3893 541 31-4 117442! 1801 .. Coa.rse,veryu.neqm11.......................... A.84.5 659

31-7 45 3 z90_t 60 5’ Poabyeatimationfromdiagram ................ ...... 661

3894 5 4-1 56-3 155 34 3 212.7 1o B 12 ....................................‚..‚‚... ...... 515

3395 6 41 7.8 137 37 36 60,3 15 7’ 11 Lorange,Scontra.stedB B.1361 527

8.6 37 10 62.3 15 8 10 Glirnxpseg of a 3rd|ta1strongly suspected-dist 12’ 54.4

oso.

10.0 37 25 64.3 4_9 7’ 10 Lorange,Sblue.............................. 761

3896 644.z4..1 1183138 163i 15 10 10 . . . . . . . . ..................,......... . . . . . . .. 769

24.6 31 8 161.0 8 9:9 Astar8'm,3’np . . . . . . . . . . . . . . . . . . . . ... .. 531

3897 6 45 30.1 133 28 43 79.3 ; 15 9 14 Very dxîililcgate, Power 310, R. A xfpissed and deter- ...... 528

mine y an auxiliary ak, there ore precarious.

—— 6 46 33.4. 104 1 35 175,5 15 1o=1o A delicate and beautiful D star. Pos mean of 2. 990 757

175-3. 275-7

3898 64,7 4.9.3 14.6 114 305,3 13 9 9 . . . . . . . . . . . . . . . ............................. 521

3899 647 55.5 170 28 33 310,3 5 10’ 12 . . . . . . . . . . . ‚ . . .. 670

3900 64.7 59.8 114 04.4 134,7 1 6 11 Fineanddelicate ............................ L.z510 809

—— 6 4.8 1 .1 10 3 + 1 ' 10 Canis. Just timetoa l the ° a erture, 2. 7 6769 349 5 339— 4 P PPY P 99

but not to measure the position. Most beau

tiful.

20.5 5014 337_1 1 6 9 P0smeanof337.3, 337.1. Beautifu1object...... .. .. 757

3901 6 49 11.1 127 17 50 113,3 10 7 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 801

È 64.914,5 1111514 4.3.0 zo 8 9 . . . . . . . . . . . . . . . . . . . . . . . S.541 768

3991 649 56.1 108 7 59 49: 10 10 10 . . . . . . . . . . . . . . . . . . 675

3903 б 50 2.8 174. 58 11 135,3 15 9 12 Pos1.39.3, 231.3 ............................ 666

3904 6 50 17.0 164, 1 25 103.5 4, 1о’ 11 . . . . . . . ... . . . . . ............. ............. . .. 672

3995 6 51 11.1 115 11 3 168,3 15 9 11 . . . . . . . . . . . . . . . . . . . . . _ 54.1

3996 65235.61 14,517.11 38,7 13 9=9 . . . . . ......... . . . . . . . . . . .......... . . . . . . . ... ...... 521

8. 22 119, 20 8’ The obs gives 53"‘ 33‘.3 for the RA. Either the _ . .. 520
3 5 3 5 9

wire has been mistaken in this, or the minute in

one of the two observations. The former is

presumed to have been the case.

3997 6 53 2.7 127 30 28 117,1 19 9’ п. .. . . .. 661

3998 ‚6 53 8.3 105 511 297.1 3 10:10 Neatstar.................... . . . . . . . . . . . . . , ‚ , , ,‚ 676

3909 6 53 17.9 137 11 4,9 173,3 8 9'- Il .... . . . . . . ......... ............ .... . . . . . . . . . . .. 544

3919 6 53 19.5 155 4,1 16 60,9 30 9 12 ARA=4‘.75 .. . . . . . . .. 766

3911 6 54. 14.8 166 38 30 4.3.1 19.6 7 12 ARA=5‘.o; distby oblique transita .. 13.14.36 671

3911 654 29,7, 14.0 27 4.5 4.7.7 6 ll I2 .......... . . . . . . . . . . . ............ — ‚ ...... 762.

3913 6 54 4.0.3 118 4.7 57 118.7 6 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531

3914, 6 55 1,3 113 15 30 315.6 12 7’ 13 Two more bright starsinñeld . . . . . . . . . . . . . . . . .. 534

3915 6 55 5.8 15544. 1 267.2 20 8’ 13 . . . . . . . . . . . . . . . . . . . . .. . . .. 766

3916 6 55 17.9 120 53 23 102.3 5 10’=10' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678

3917 6 55 11,9 120 31 52 96.7 4. 9’ 10 .. . . . . . . .. . . . . . 535

3913 6 56 57,1 158 15 11 3|8_s 6 11 11 . . . . . . . . . . .......... . . . . . ... ....» ........ ...... 538

3919 б 57 17.9 115 4, 39 168,3 15 9 12 [Pos probably misread 10°] . ....... .. 541

18,6 4, 19 155,4, 15 8' 10 .........¢.¢................................ .... . 809

6 57 39,1 g 1 6, 9 9 Pos 106.5 107.3 106.6; micrometersetto 103 the . 7613920 I3 45 xs O 9 5 measu16off516; it cannot pass; I luspectithis

star to have changed.

4.0.5 44,43 102.7 2} 9’ 9‘ Fìnestar. Pos 104.1,101.3::.................. 516

3911 6 57 45.8 14,3 9 19 270.4. 8 8 12 ...... . . . . . . . . . . . . .. L.2613 664.

3911 6 57 59.1 159 37 17 136,9 15 8’ 12 Т11е preceding of twoDstar, ìnarich field . . . . . .. 756

65.7 3718 131.1 15 7’ 13 . . . . . . . .. 681

3913 658 0.6 119 26 м. 197.8 12 9 10 Athird,9m,nf.............................. 531

3914 6 58 13.8 150 37 11 353.8 20 9’ 10 The following of two Dstaminarich field .... . . .. 756

18.8 37 2-1 357~7 18 11 11’ .......................................... . ... . 682

30
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No. В A. l880.0. N PD. 1880.0. Position. Dllt. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. O I „ Y

3915 6 58 24.3 136 39 31 1051 1 11 п In the best moments with power 320, satisfied of its - -  527

being double; but the definition to-night is bad,

and my eyes a.re inñamed with a wld. Should be

re-examined.

3916 658 45.6 166 55 2 2.88.6 .. 10 10’ ARA=7‘.0........ . . . . . . . ...... . . . . . .. 671

3927 659 4.4 164 315 21.3 20 9'=9’ .............. . . . . . . . . . . .... . . . . . . . . . . -     672

3928 6 59 24.4. 124 31 28 158.8 5 5’ 7 2other companions np and sf.......... . . . . .... L.2612 809

33 Í 154.4. 3 8 9’ 2 others near on opposite sides, seen too late for - 541

taking place directly.

393,9 659 33.9 16148 3 238.7 12 9 11 .................. . . . . . . . . . . . . . . . .. . . . 673

36.1 4.8 2 227.3 12 8’ 10 .. . . . . . . . . . . . . . . . ........ . . . . . . . . ........ . . 523

39,5 4_2 5 136,9 zo 9 11, . . . . . . . . . . . . ... . . . . . . . . . .... . . . . . . .... . . . . .. .. . 671.

3930 7 O 28-7 102 54 2.2 73.8 12 10 10’ Chief ofa cluster of 7th class . . . . . . . . . ... . . . . . . .. .. . . 676

_ 7 0 38-1 148 ss 4‘ 761 2 7 7 Fin@ 4‘ ; Pos 74-8. 77-4. with 31° wd Штат B147s 664

aperture.

38.2 55 29 78.5 2 7 7’ Pos 77.9, . . .. .. . A.39 764

’ P . 6. .
1 7 0 47.9 103 43 18 д: 3 lí Р: §Tr1ple .. ... .... .. . .. 2. 1031 757

3931 7 1 - 132 4 - 40.9 72.9 7 8 Mea.nepoch1g36.oo1.......... . . . . . . . . . . B. 1473 E

393; 7 2 4..9 167 32 50 276.5 6 8' 12 Small star, reddish, or purple . . . . . . . . . . . . . . . . .. L.2689 671

33.4. 31 58 276.5 8 8 10 [The obs gives_RA 4“ 32‘.1, but ifa mistake of wire 548

be allowed it comes out as here set dovm. No

doubt of identity of the stars with each other, or

with L. 2689.]

3933 7 243.6 109 29 17 153.1 10 9 и. .................... . . . . . . . . . . . . ............ 677

3934 7 4 5-6 1113215 229.5 12 8 9 . . . . . . . . . . . . . . . . . . 532

8.1 3125 238.3 11, 8 9 . . . ............ . . . . . . . . .. .... 768

3935 7 442.2 139 42 и. 96.6 30 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 680

3936 7 524.3 163 29 3 166,3 3 11' 13 . ......¢........ . . . . .. 547

3937 7 6 19.1 150 24 4.8 29.1 1_ 10’ хо‘ Pos 27.9, 28.7, 30.8 ............ ,... 682

3933 7 6 38.3 112 36 59 152,6 18 7’ 8’ .. . . . . . . . . . . . . ...... . . . . . . ... . . . . . . . . . . . . 768

3939 7 639.3 1074.048 246i 3 10 10 .............. _ _ _ _ __ 675

3940 7 639,8 110 4_1 1 954 33 9 17, . . . . „...... . . . . . - ‚ — ‚ . - ...-... ‚ . — . . . . . . . . . .. ...... 535

‚Ё. 7 6 56.2 145 18 16 41.7 5 8 = 8 Pos 41.7, 41.8 ; both yellow. [Noticed also as B_15@7 51,0

double by Rumker]-No. 5 of his list. ls also

A41.

7 7 1.3 6 .8 8 8 Pos 312.6 315.1  exclusively close. I think this is ]3_ 93 764
39“ 15° 59 313 à the closest double 1|: I ever have had fairly sepa- I5

rated with 320 and the triangular aperture. With

this aperture, however, 180 shows symptoms of its

being double.

1.4 6 ц 3194; 4 3 9 Pos 309.3. 310.7, 307.1. The first measure taken _ _ _ _ 564

with 320 and 9 inches aperture; the second with

4.80 and do., the last with 800 and do. With

1200 and the whole aperture, the angle obtained

was 305.3, but the measure was uncertain, as I

could not illuminate the field sufficiently to see the

wires well. With this last power and aperture,

dist = 1} diam. of large star. Had not attention

been excited by the beautiful double stars occur

ring earlier in the _/`, I do not think this would

have been detected (as it was) with 180. It was

a mere suspicion.

394.2 7 715-3 1232252 31.3 а} 11:11 . . . . . . . . . . . . . . . . . . . 541

39-1-3 7 3 19-5 134- 21 59 210i . . 5’ Pos estimated from diagram. S ak шагам, and very B.15zo 528

small.

3944 7 3 30-2 151 44 16 284.1 20 9’ 12 A third, 11 m more distant; Pos 276 i „... .. .. . ‚ ‚. 766

3945 7 9 13-7 113 1 40 70: 30 7 8 Large star, orange; small, pale blue . . . . . . . . . . . . .. 532

28.8 o 47 63.0 40 7 8 L very high yellow, S contrasted blue . . . . . . . . . . .. . . . 768

-@`ì«..@_ — _à _ 3 _ _
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N0. EA. 1530.0. .\'PD.1830.0. POBÍUDB. DÍSL Magîliklldß. Remuh, Synon, Sweep,

h. m. s.d. 0 , ‚,

—— 7 10 9.2 160 13 20 297.0 20 5’ 7 y.Pi.vci.s Vol. Pos 297.0, 297.1. Fine.... . . . . .. B.1530 54.6

9.7 13 12 296.9 25 5 6 AR.A=3‘.o. Pos 297.1,296.g, 296.9 . .. A.42 523

10.2 13 5 299.7 18 5’ 7 Superb doublestar................... . . . . . . . .. 54.5

13.8 13 13 300.3 25 5 6 Pos 300.9, 299.7; superb 1|: . . . . . . . . . .... . 673

3946 7 10 40.0 122 5740 286.1 2 11 12 . . . . ........................................ 54.1

ï 7 11 7.3 126 48 50 211.8 70 3 8 Lyellow, Sblue (тг Argus=A. 43) . . . . . .. В.1536 659

394,7 711 35.1 1355618 270.3 10 8’ 10 . . . . . . . . . . 544,

8 .8 8 ’ A B . .
3948 7 11 40.0 114 33 48 Ё 7:3 I5 É. AC §Tnple;ch1efofañnec1uster . . . . . . . . . . .. A. 905 530

3949 7 11 58.0 120 29 22 79.9 2 8 9 Finedouble star.................... .... . B.154.2 678

59.5 29 49 80.0 2 8’ 9 . . . . . 535

3950 7 12 6.9 111 43 55 168.3 3 9'=9’ Fine double . . . . . . . . . . . . . . . .. 768

3951 7 12 12.6:: 140 4.2 24 67.6 4 10 11 Both red; RAvery preca.rious.......... . .. 680

18.2 41 19 65.3 8 9’ 11 ThisRAtobepreferred . . 525

3952 7 12 23.3 143 4,4, 52 271.3 15 8‘ 12 . . . . . B.1547 520

3953 7 14. 40.3 163 38 45 323.1 15 9’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . 547

3954 7 15 9.6 122 41 37 92.3 8 9‘ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 534

3955 7 15 12.0 155 54 19 27.7 25 9 10 ..................... . . . . . . . . . ........ 766

3956 7 16 5.3 138 12 31 164.2 8 9 11 The preceding of2;_R.Ai11ts.ken . . . . . . . B.1576 553

[The place agrees wfth that д)‘ А. 45, but it cannot

be the star observed by Мин]

11.1 12 13 153-7 4 9 10 . . . . . . . . . . -- -- 525

5957 7 16 7~s 12536 7 195-5 15 8 9 ............  - 809

9-0 35 27 194.4 15 8 9 Fine. Роя 193.8, 195.9 . . . . . . . . . . . . . . 541

3958 7 16 — 141 53 — - Doublenearlyìnparal1el........ . . . . . . . . . . . . .. ~ E

3959 7 16 13.6 164. 19 zo 200.8 15 8’ 12 . . . . . . . . . . . . . . . . .. 547

-l 7 16 15.2 14.2 0 25 13.5 15 7 7’ Points to acoarse Dstsr, 7’ or 8‘ dist. [Noticedas B-1573 525

double by Rumker, No. 6.]

3960 7 16 — 138 14 — -- 3 Н Clsss3,zonereview. Theprecedingoftwo....... E

î 7 16 34.2 138 12 33 155-3 15 3 9 Allthe R As of thisfare bad. [The following ‘у’ B- 1537' 630

two double stars . marked as double in B.]

38.3 13 7 158.6 25 7’ 9 . . . . . . . . . . . . . . +1533 553

42.7 12 30 156.5 20 8 9 . . . . . . . . . . .. . . . . 526

3961 7 17 12.1 14-7 7-1 31 243-3 1° 9 12 One ofagronp ofaboutadozen .... .. ~ »~ 697

3962 7 17 38.7 146 27 39 104.7 7 8 10 . . . . . . . ....... . . . . . . . . . . . . . «-» 520

3963 7 17 38,3 133 26 9 257.5 3 10 11‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804,

3964, 7 17 46_3 110 41 21 150i 4, 10 10 The first and chief of a cluster of 8th class. Pos .. 768

estimated from diagram.

3965 7 17 47_5 125 31 0 307.2 25 6 13 .......................... . . . . . ... L.2790 809

3966 7 13 45, 126 57 27 137.8 10 7'= 7‘ Finestar.................... . L.2801 659

4_5_7 56 49 140.6 10 7 7’ Pos 139.3, 142.0 . . . . . . . . . . . . . . . ...... 661

3967 7 19 22.8 145 14 56 137.6 25 7 15 Athird star, 8m prec. ... . . ...... B.1602 552

3968 7 9_9 19_g 131 4.5 55 127.7 25 7’ 12 Large sk orange . . . . . . . . . . . . 804

26.8 4.7 18 130.6 30 7 11 Large star, very red. [N.B. Both Right Asoensions 554.

reexumined und found correctly redu0ed.]

3969 720 57.7 123 58 43 224.8 20 8’ 9 . . . . . . . . . . . . . . . . . . . . .. L.2815 841

3970 7 21 0.5 135 I7 23 272.3 2 9 Н . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. 544

3971 72126.9 147 35 35 189.3 18 9 12 A3d:k12mnear.. . . . . . . . . . . . . . . 764

ï 7 22 22.7 121 30 29 50.4 15 7’ 8 Fine (is A.4.9.) . . . . . . . . . . . . . . . . .... . . . . . . . . .. B.1622 535

‚цд- ‚ - .-‚ _ __ _———— »^ _-Í _ . __ — »_ _-_„ __
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No. BA. 1880.0. NPD. 1830.0. Position. Dist. llgnltude. Remark». Synon. Sweep

h. m. s.d. 0 ‚ „

3972 7 22 28.6 152 11 53 44.9 18 10 11 -.....¢..................................... . . . . .. 682

29.5 11 16 44.3 20 9’ 11 .. . . 681

30.5 12 6 39.5 25 8’=8’ Athirdstar 13m makeanobtnse angled and nearly .. ... 524

\ isosceles triangle with these two. It does not

appear to have been noticed in either of the other

observations, in which the star must have been

illseen, as isevident by the magnitudes añixed.

- 7 23 48.3 `I32 57 15 76.2 20 5 10 Pos 77.0, 75.5; L yellow, S very ñne blue . . . . . . .. B. 1631 804

50.0 57 4.7 73.6 30 5’ 9 Lyellow, S blue; A R A = 2' È (а Argus) A. 51 528

3973 7 24. 25.9 по 34 40 36.3 8 9 10 Lpure white, Savery remarkable brickred ..._ . ...... 677

—— 724. 41.3 102 30 41 32.1: 15 9’9’ 2.1115 757

3974. 7 25 49.6 144 56 41 24.0.3 3 8‘ 11 Aneatdouble B.1641 521

52.1 56 55 2435 3 8 11 Veryueat. Pos 242.7, 244.3 552

3975 7 26 _i; 171 18 - 330.3 8 9 10 RAestimated,beingtoolatefortransit........ . 666

_ 6 .
3976 126 31.0 1583321 5 З }Тпр1в‚.............‚‚..........‚‚.. ... ...... 546

33.5 33 22 132.5 8 9 11 .............. .. 538

3977 7 26 31,7 151 15 4.1 69.7 12 8 9 ........................................ . .. ._ 524.

3978 7 26 34.7 117 4.9 I 92i 1o 9 11 ..................... .........~.......  ...... 771

3979 727 31.1 126 4. 1 71.5 8 1o=10 Alù1r6mnf.......... .... ......... . 661

31.7 3 52 69.3 6 10-=10 . . . . . . . . . . . . . . ,... . . . . . . .... ...... . . . 659

32.0 4. 8 59.9 10 11=11 Theposprobablyread 10°wrong ..... . . .. 540

3980 7 27 52.8 147 12 32 126i 10 8 13 Illdefmed. The first of 3 stinalíne............ . . . . .. 679

3981 7 28 6.5 138 51 9 326.7 18 8’ 9 Triple. A3dstarnf........ . . . . . . . . . . ........ . . . . .. 516

3982 7 28 32.9 118 0 9 .. 6 9 9 Coarsely tripleRA 7 33 32.9, Nin' 28'”. Lacailles L.2867 771

RA agrees with the latter alternative.

- 7 28 49.6 104 6 50 132.1 12 8 = 8 A fine D ak, chief, or almost so, of a splendid 2,1121 757

cluster. P D by obs 103°, but the cluster is VIII.

38, and 104.ìsthe true degree.

3983 7 29 14..8 103 29 1 305.8 5 10’ 11 Chief of alarge tine cluster of small stars .... 676

3984. 7 29 16.1 144. 48 8 gg ё ‘Ё 2Тг1р1е .. . . . . . . . . . . ................ . . . . .... . 552

3985 7 29 29.3 1574740 86.3 1} 9 9+ . . . . . . . . . . . . . . .............. . . . . . . . . . . . . . . .. . 54.5

83.5 1; 9 9 Transit missed. Viewed and measured after passing .. .. 546

merid.

35.9 47 40 85.5 1; 10 10+ Pos 85.3, 85.6; with 320 and whole aperture, with ... . 538

which it is finely separated.

3936 729 34.6 14.0 28 50 219.8 50 8 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 680

3937 7 30 57.3 168 4.9 17 244.6 40 7 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... L.2948 669

3938 7 31 20.4 138 28 30 295.9 12 9’ 11 Large ak red. N.B. 'I'he right Ascensionsinthisf B.1673 680

are liable to uncertainty of several seconds.

27.5 28 22 300.3 15 9 11 ThisRAtobeprefened . . . . . . ...„... . . . . .. 516

39g9 73125.7 150 55 27 225.8 18 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 682

27.1 54 46 225.3 18 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 681

3990 7 33 30.3 137 20 1 345.3 30 8 9 .. . . . . . ‚ . .. . .. _ 544,

3991 7 33 32.9 164 40 23 206.7 15 9’ 10 »... ....... .... ....... . . . . .. 683

3993 733 58.1 133 35 31 122.4, 15 9’ 9‘ . . . . . . . . . . ..._ . 528

3993 7 34. 9.3 150 2 46 16.1 20 9 9 NisiRA=35"‘ 11‘.6, therebeingleñadoubtas to .... . 524

thewireobserved.

. 8 
399,4, 7 34 33.0 138 39 4_5 8 }Tnple .............. ........ . . . . . . . . . . .. B.17o2 526

3995 73610.8 1114241 249.7 5 10 11 ........‚...............‚........... 768

——— 7 37 38.1 104. 17 38 350_i__ 25 7 8 Position estimated fromdiagram . . . . ............ а. 278 676

3996 7 38 23.0 174 9 — 244.8 12 6’ 12 RAfrom Mr.Maclear’s determination. PD. Rough B.1734. 666

26.4. 7 16 248.6 15 6 13 Pos 249.3,248.0;Placeasobserved..... . . . . . . . .. 667
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.L5  .-_.._A.. Й д, — г‘ _ §._~ „__

No. R A. 1830.0. N I' D. 1830.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. о ‚ ,‚

3997 7 38 4.3.7 163 53 23 98.0 г; 8 = 8 Fine star. Pos 99.4, 96.7 . . . . . . . . . . . . . . . . . . . . . . B.1731 683

4.4.2 53 14. 1oo.4. ё 8’= 8‘ Pos 1o2.7, 99.3, 99.3 ; very beautiful double ak. . . . . . . 54.7

Quite as close as т; Coronœ.

4.6.5 53 3o 1o1.3:: 1 7 = 7 In the best moments when the star collects itself, . . . . . . 672

certainly seen double, but no measure can be got.

The south-easter rising rapidly, and stars dilated

with momentary intervals of concentration. After

sweeping on 20"* I returned to this star and got a

measure as here set down in an interval of steady

good definition, but being so far out of merid. the

angle is of course open to much error.

3998 7 39 7~3 142 6 6 181.3 1o 9’ 10 Bothyellow . . . . . . . . . . . . . . . . . .. 763

3999 7 39 13i 14,4, о 36 .. . . . 3 10 Il R A very rough, taken past merid. . . . . . . . . . . . . . . . . . . . . 763

4ooo 7 39 13.8 14.8 15 57 . . . . . .. - - - - - The night too bad,with any management, to get even B.1737 579

a glimpse of the small star.

14.1 16 o 230.3 1} б’ 1 I Beautiful double star. Pos 232.7, 227.9, with . . . . . . 664

power 320, and 12 inches aperture.

18.0 16 4. 230.3 1 6 П Beautiful double star, but extremely difficult, being . . . . _ . 764

of the order Pervicìnœ. Pos 234.3, 226.3,

measured with power 320 and 12 inches aperture.

4,001 7 39 29.1 157 3 59 303.7 4, 9’ 12 The last of 3 stars in an obtuse angled nearly   —  -  533

isosceles triangle.

——- 7 39 33-3 14o 3 3o 134.3 6o 7' 3 R Ascension not good in thisf; A. 55 = B. 174.0 + L.2976 680

174.1.

4oo2 740 29-3 1395233 87.3 18 8’ 13 . . . . . . . . . . . ...... . . . . . . . . . . . . . . .. ...... 526

4003 7 4.0 4.1.9 H3 46 I3 „_7_g 15 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 768

4004 7 4.1 39.2 151 59 4_5 337.3 14, 8’ 12 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524.

4,005 7 4.2 1.6 14,6 13 7,4, 215,3 30 6 12. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. 3.1762 552

4,006 74.2 2.4, 134 50 14, 299.3 12 9 12 . . . . . . . . . . . . . . . ............ . . . . . . . . . .. 54.2

2.8 5o 26 3oo.3 3 9 11' This obs makes the minute 43"‘; опе ог other is of . 528

course mistaken. In such cases the earlier is

preferred to ensure being in time in future

observations.

4,007 7 42 50.3 117 4_9 33 171,3 15 9’=9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531

4003 7 4.3 11.0 14.2 54. 46 228.8 20 8’ 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. L.3o19 525

4,009 7 4.3 4.7.0 17,1 44, 22 129.7 1o 9 = 9 Both stars pale yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ 535

l 7 43 53.7 16; 11 52 117.7 18 5 9’ Z Pí.1cí8.«1 Valanlis, L yell, S pale blue. Pos 117.6, B.1779 523

117. .

54.2 11 4.3 114.3 15 5 12 ARA=3'.5. Pos 115.4., 113.3 ........ . . . . .. A. 57 683

54.8 11 54. 115.7 25 5 1o Pos 115.2, 118.1, 113.7. Superb star. . .. . . .... . . . . . _ 673

„__ 115.0 18 5 11 Pos 114.8, l15.3,114..9. FineDstar... . . . . . . . .. .. 672

4,010 7 4,5 5.0 177 1 33 235.3 10 9’ 13 Ill defined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 674,

4011 746 15,9 156 32 50 300,2 7,0 9 9‘ ‚ . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . . .. llitll 538

4012 7 4,6 13,9 14,9 51 46 105.5 1; 5’ 13 Very delicate. Require: illumin . . . . . . . . . . . . .. .. B. 1800 524

. . . . 52 4.0 100.7 15 6 14. Very delicate. Measured when past meridian . . . . . . .. . . .. 764,

4013 7 z8_7 107 18 199,7 lz 7’ 13 P0ll1Í'.StORthìl'd ‚ . . . . ... ‚ . . . . . . ‚ — ‚ . . .....¢- . . . ‚ .—

4.014. 74.6 4.2.8 153 15 24 153,6 15 3’ 9 ...... . . . . . . .... . . . . . . . . . . . . . . . . . . . . . .. .. . 773

4015 7 46 46,7 197 11 50 221,8 zo 9:9 .‚.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. 675

4016 7 47 ‘м 140 51 46 168.3 15 9’ 9‘ ..... ................. ....... . . . . . . .. 763

4.o17 7 4.9 1.2 14.0 28 15 206.5 lo 8 11 Hnsathirdstarnf . . . . . . . . . . . . . . . . . , , , , „ 680

40,3 7 49 ,3_9 ‚49 104, 3151 5 3 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 764

4019 7 49 33_5 131 14 2 155_6 4_ 8 11 Illdefilled . . . . . . . . . . . . . . .... ‚ . . . . . . ... . . . . .. „„„ 771,

4020 7 so 37_9 165 13 17 3193, 15 3’ 11 Very ill defined .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , _ _ , 543

4021 7 50 57_1 148 6 57 9_36_1 12 8 13  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. „ . 664.

4022 7 5‘ 5.6 131 1 7_6 7_5 15 9 ‚о . . . . . . . . . . ‚ . ‚ . . . . . . . . . „... . — . . . . . . ‚ . ...n , , , ‚ „

4023 7 5, 355 ‚до zo ‚З 1,77 1 9‘ 1@ Beautifully divided . . .. . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ _ _ 545

37.6 2o 3o 226.8 1 9’ 10 Verydelicate . . . . . . . . . . . . . _ _ _ _ __ 745

3 D _->
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No. R A. 1830.0. N P D. 1830.0. Position. Dist. Magnitude. Remarks.

h. m. н. d. о ‚ „

4014 7 53 13.1 |19 3 3 21.5 12 9 10 . . . . . . . . . . .... . . . . . . ....»....  - - - -  - - » » ---

14.5 257 82.7 12 9 1o ...................... . . . . . . . .... . . . . . . .

.6 8 6  .

4015 7 53 17.5 132 47 9 Ё áls io 6 Ё Dlmßlllt and Very dellcälte . . . . . . . . . . . . . . . . . . ..

497.5 7 53 38.6 134 27 16 7.79.8 3 12:11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4027 7 53 57.1 15o 21 26 110.9 12 1o=1o . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . ..

57.5 ‚д 43 . . , . .. .. . . . . .. Double. No description ...,... . . . . . . . . . . . . . ..

4013 7 54 25.1 139 3@ 56 43.2 2о 8’: 8’ Fine D star. Pos 42.7, 43.8 . . . . . . . . . . . . . . . . . .

4019 7 S4 46,7, 153 37 38 91.3 10 IO Il ...... . . . . . . . . .......... . . . . . . . . . . . . . . . . ..

4030 7 54 54. 5 130 50 34 344.9 4o 7 9 Large star white, S rich ruby coloured approaching

to sanguine. Very remarkable.

l 7 55 25.0 mq, 43 4; 148.2 3 10:10 Very neat star. Pos 148.8, 147.7 . . . . . . . . . . . . . . ..

27.6 43 49 147.7 4 9‘= 9’ Pos 146.3, 149.3, 147.5. This obs makes the R А

5926, but this is owing to an obvlous mistake of

the wire, which is rectified in the reduction.

403; 7 55 29.6 15o 24 46 352.6 2} 9 IO In a cluster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

314 24 30 355-5 6 3 9 Chief double star of a fine cluster . . . . . . . . . . . . . . . .

32.6 23 39 357-! 5 7‘ 9 One of the large stars in a fine cl . . . . . . . . . . . . .. ..

33.0 2316 3515 3 9 IO . . . . . . . . . . . . . . . . . . . . . . . . . . .

35.5 24 2 354-5    -  - Pos 355.3, 353.7 . . . . . . . . . . . . . . . . . . . . . . . . . ..

4032 7 55 _ 136 5o - 351-5 30-3` 7 9’ Mean epoch, 1836.555 . . . . . . . . . . . . . . . . . . . . . . ..

4.033 7 55 41.0 137 20 48 64.3 12 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

7 I9_3 ‘з; 17 4| 290.7 4 8‘ Il . . ‚ . — . . . ‹ . . . . . . . . . ‹ . . . . . . . — . . . . . . . . . . . . . . — .‚

204 13 15 293.6 4. 9 lo Neat star . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ..

‚на 17 48 293.4 4. 9 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

4935 7 55 15.7 121 59 7 131.7 30 7’ 9 L yellow, S decided purplish red . . . . .. . . . . . . . . . .

4035 7 55 374 147 29 5 78.6 3 1o’=1o' .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4037 7 S5 35.3 117 4 1 337.7 12 8' 11 80 or 100 stars in the field . . . . . . . . . . . . .. . . . . . . . .

4033 7 57 _ 130 50 — 345.4 29.1 7 8/ Meanepoch,1837.o45 ...............4039 7 57 1_9 127 43 6 51.7 8 1o=1o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

4040 7 57 4_0 125 56 40 138_3 I8 8’ 9 . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

_ 17 _ 3 A most delicate and diñìcult object. The night is4041 7 57 42 о I I I 57 179 3 7 I5 not such as to give perfect definition, although

pretty good; so that, although I have no doubt,

I should like to see the star again under more

favourable circumstances.

404.2 758 _ 14411 - .. Class4or5. Reviewofß . . . . . . . . . . . . . . . . . . ..

4043 7 58 ¿L8 136 5 1 207.1 10 8 9 Rßd and bille . . . . . . . . . . . . . . . . . . . . ......¢.....

74.5 5 zg 297.3 25 8’ 9 L pale rose ; S greenish blue; very peculiar, and

richly contrasted colours.

4044 7 58 26.6 144 33 46 . . . . . . . . . . . . . . Ву diagram triple, the small ak being double . . . . . .

4945 7 58 539 57 119,8 1% 9 11 ‚ . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

4046 7 59 12.5 113 5 8 84.6 20 7‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

8 5 I47'7 ' ` 8 I3 A В lTri le R A open to very great errors . . ..

4047 о 25.0 178 4-2 53 531733 __ 8 13 АС’ р —

4048 8 2 50_6 331 41 56 2086 10 10 1Q . . . . . . . . . . . . . . . ‚ :uncut -  -  ~ -  - - - -  ~  - - -----

53.1 4135 207.8 8 9‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53.9 41 50 207.1 9 9 = 9 The chief of about 6o stars in field . . . . . . . . . . . . . .

Synon.

B. 1839

B. 1848

2. 1178

B. 1866

B. 1872

ь. one

B. 1887

Sweep

771

S31

68o

547

681

682

526

55°

777

676

514»

664

164

681

682

E

553

547

528

686

S35

543

531

E

54°

661

768

Е

553

517

55‘

526

786

674

712

528

539

_ _. __‹__‹—
‚‚А 4 ‚ _ ‚ _.__.__ _ __ .._ _._1 -- 1"



Douane suns. 195

Ко. R A. l830.0. NPD. 1830.0. Pœition. Dist. Magnitude, Rcmnrkh Synglh 577999,

h. m. s.d. O , „

404.9 8 3 41.4 117 51 19 316.3 4 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. д 661

—— 3 4 1-4 132 7 3 87.3 7 8 9 Neat star. Marked as double in the Brisbane Cata- B. 1914. i 691

logue. A. 63

2.o 8 19 86.6 5 7 8’ . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . .  - —  -‚ 635

85.0 4 7’ 8 Pos83.8, 86.3.... . . . . . . . . . . . . . . . . ........ . . . . ..‘ 686

È 8 4 16.1 136 50 29 110.0 30 3‘ 5 Alsothreemore. 7Argus B. 1916 553

17.2 49 28 217.2 50 1’ 5 Pos 218.7, 116.1, 116.7. Besides the two principal 1917 517

stars, are three others, 11, 11, and 13 m, arranged A. 65

in an exact right line.

4050 8 4. 17-0 105 9 4 303.3 .. 9 9 Dist set down as 2", but it is probably a mistake of .. . . . 675

writing for 20", as the diagram makes the stars

distant.

4051 8 4 45.0 126 47 27 163.4. 15 6 14 [Place from the Brisbane Catalogue] . . . . . . . . . . .. B. 1911 661

4051 8 4 46.0 115 19 8 12o_l__ 12 9 10 Too ill defined for measure. Pos estimated from . .. .  786

diagram.

. 8 .
4053 8 5 19.1 150 35 16 {Згёё Ё 8 щ 2Тпр1е . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . L. 3211 681

8 . 3 .
4054 8 521.3 15151 45 8 gTr1ple.... . . . . . . . . . . . . . . . . . . . . . . . . .. 681

4055 8 5 19.3 159 22 15 6.6 6 9 = 9 Both stars ruddy yellow, a marked shade of colour, . . . . . . 546

and both exactly of the same tint.

34.6 21- 4.0 6.0 6 9 = 9 Both yellow. Measure interrupted by clouds . . . . . . . . . . . . 545

4056 3 539.9 157 О 59 359.8 6 1o=1o . . . . . . . . .... . . . . .... . . . . . . .... . . . . . . .. . 556

45.3 146 355.0 8 10 10 . . . . . . . .. . . . . . . . . . . . . ._ 538

4.057 8 6 4.6.7 132 19 5 191.1 30 6 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A. 1006 541

4058 8 7 4.9 125 23 19 190i 4 6 7 Pos сайт from diag made with 310, very ill deñned. B. 1938 809

1 8 7 10.8 158 7 4.0 17.5 4 5’ 9 в Volanlis. Superb D star, but ill defined. Pos B. 1940 538

18.7, 16.3. Is No. 7 of M. Rumker’s list. A. 66

4059 3 726.4 1113748 339: 30 6 14 ............ . . . . . . . . ..... . . . . . . . . . . . B. 1939 678

4060 3 7 — 125 56  177.0 21.6 9 10 Epoch 1836.988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E

4051 8 7'-‘-3-9 156 40 17 14.9 4. 10 11 . . . . . . . . . . . . . . .... . . . . . . . . . . . . . .. ...... 557

4-057- 3 3 1-3 119 49 57 34.3.4. 50 5‘ 10 L yellow S blue. [This obs maires the PD 128°, M. 3501 772

bul Lacaílle and Taylor agree in making il 119.

The star being a large one, a mislake on my part

is presumed]

4-063 3 3 10i 126 5o 30: 346.3 10 8 9’ L white, S so very red as to give the large star by L. 3234 659

contrast a bluish tint.

4064 8 829.9 1585319 178.7 11 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 673

4055 3 3 39-2 143 31 6 124.4 12 1о=1о A bright ak (B. 1896) 6’ dist, s p . . . . . . . . . . . . . . . . . . . . .. 763

4066 3 34-1-1 133 054. 136.5 2 10 11 Pos 135.1,137.9 . . . . . . . . . . . . 542

6 . .
4067 8 8 46.8 173 14 17 Ё sgg gg Z zTnple. A fourth near . . . . . . . . . . . . . . . . . . . . . . . . L. 3371? 666

53_8 ц п § 67.0 .. . . . . . . Triple, ve|5y.i1l defined. КВ. This obs makes the .‚ . . . . 667

Q 89: .. . . . . . . R A 18 instead of 8“. The two observations,

however, evidently relate to the same star, and

the earlier time is of course preferred.

4053 3 347-5 16658 4 300.3 8 10 11 . . . . . . . . . . . . . . . . . . . . . . . .. 548

4.069 3 9 — 135 19 —- 256.7 33.2 6’ 9 Mean epoch, 1836.490 . . . . . . . . . . . . . . . . . . . . . . . . B. 1948 E

4.070 8 9 0.3 104 15 103,5 30 7’ 12 . . . . . . . . — — — . . . . . . . . . . . . . . . . . . . — . ‚ — ‚ ‚  . .. ... — . . . .. 687

4071 8 9 6.6 1535952 204.7 5 10 10 . . . . . . . . . . . .. ...... . . . . . . .. . . 550

9 3.7 60 2 101.9 10 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . .. 773

l 8 10 32.1 72 17 49 4.3 \ 4 1o 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Е. 1214 638

4071 8 10 57.4 109 25 49 178.1 8 8’ 13 2 01’ 3 companions besides . . . . . . . . . . . . . . . . . . . . . . . . . . .. 677

4073 8 11 . . 116 47 . . 170: Ё 1 8 8 Though I have not a doubt that this is really a L. 3158 659

l ` double star, yet the stars generally are so strangely

` defined to-night, and put on such unaccountable

appearances, that it must be re-examined.

4.074 В 12 23.5 139 43 39 267.3 8 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . 680
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No. R A. 1880.0. N P D. l830.0. Position. Dist. Magnitude.

h. m. n.d. о , ‚

4075 8 13 2.4 15545 19 264.9 2 10 10

3.1 45 16 267.0 2 10 10

4076 8 13 10.8 157 17 55 112.3 2 12 13

i 8 13 15.0 134 31 6 225.1 4. 8’ 8‘

18.2 30 14 227.6 3 9'= 9’

4077 8 13 16.1 157, 29 36 298.3 15 9 10

4078 8 13 20.4 113 33 31 132.9 I2 8’ 11

4979 8 13 39.0 143 31 43 173.5 20 7 14.

4,080 3 13 553 136 36 10 218.3 4 9 9+

4.03l 8 14. — 137 40 - . . . . .. -’ ~»»»

4.082 8 14, 5.9 139 4_4, 4,8 86.3 3 1о=10

f 7.4, 4_4 35 86.8 7‘ 10=10
1 4.083 8 14 25.2 125 41 8 110-7 25 10 I2

!
27.1 40 51 113.8 25 9‘ 12

27,3 41 5 . . . . .. - . . . . ..

27.9 40 50 110.7 30 9 11

8. 6 6’

4084 8 14 26.0 148 37 58 Ё ю lg

4.085 8 14 57.1 125 56 17 270.0 5 5’ 14

57 15 265: 3 5’ 15

4086 8 15 4.2.2 175 27 4 76.7 80 8’ 10

S 321.0 1 8'= 8’
4087 8 16 6.9 130 27 2 340.9 15 8 14

Í 10+ 0 8 13 _ 3 5

4088 8 16 49.4 118 25 34 290: 25 6 11

4989 8 16 59.7 134 18 18 269.8 10 10 11

4.090 8 17 31.6 132 13 58 14.1 15 8 9’

4091 8 19 8.8 133 43 43 294.9 15 9 12

44.092 8 19 4.6.9 129 1 46 204.7 10 10 11

4,093 8 20 5.1 128 29 53 122.1 15 8’= 8’

4094 8 20 9.6 124 58 4.8 211.3 20 9’ 10

ì 8 20 15.6 160 58 41 52.7 60 6 6

6. 8

4095 8 20 36.0 162 57 53 ‚5 Ё з,

4.096 8 21 13.9 150 27 10 91.3 10 9’ 10

4097 8 21 15.4 150 26 20 356.1 10 9’ 11

4,098 8 21 52.5 129 32 30 274.9 I5 8’ 11

4099 8 21 55.0 129 29 30 211.9 20 8’ 12

4100 8 22 23.2 107 46 56 179.3 20 9’ 11

4101 8 22 28.7 139 46 11 228.8 4. 9'= 9’

4102 823 — 132 1 —

..S 187-4 30 5 13

4.103 8 23 32.5 162 51 6 33584 45 S ц

Remarks.

Delicate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   » ‚ ‚ —

Markedasdoubleinß .... . . . . . . . . . . . . . . . . . . .. B. 1973

[Lacail1e's P D would be 14.5 15.] .. .. . . . . . . . . . L. 3278?

Class 4. Ката!’ В.. . . . . . . . . . . . . . . . . . . . . , . . . . . B» 1977

Surrounded with evident nebula, which seems to »

belong to both stars. Extremely ill defined.

Not quite positive that the nebula involves both -  - -  

stars. N.B. In a field with 70 stars.

A neb attached to and involving a star. (Definition - -  ~  

bad.)

Involved in pretty bright nebula 50" in diameter. . . . . . . . . .

Aand (B-|C) regardedasone st/arBa11d C. The] B I 9

small star double. § ` 97

Very delicate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 1983

Extremely difiîcnlt, because the ak will not bear the   - -  -

full aperture, being ill defined.

ARA=45‘.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .... B. 2007

A and B. )Quadrupla The large star strongly  — - ~  

(А + В) and C. - suspected to be close double with

(A + В) and D. 5 power 180, but could not bring

it up to a disc, the definition being bad tonight;

320 and 9 inches aperture, however, divided it

cleanly. The measure inaccurate, the star being

considerably past meridian when taken.

. . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . L. 3298

А star 7 m near . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -    

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L. 3324

B.2018+2022;a.third8m . . . . . . . . . . . . . .. L,3355

Tl1eñrstoftwo.............. . . . , . . . . . . . . . . ..

The following of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Thepreceding oftwo . . . . . . . . . . . . . . . . . . . . . . ..

The following of two . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ ‚ _ _ _ ,

Class 5 or 6. Review of B — . . . . . . . . . . . . . . . . . . . В, 194,6

Pos 288.7, 286.3, 288.3 ’ А R A = 7'.o . . . . . . . . .. 3

(11 Volantis) . . . . . . . . .’. . . . . . . . . . . . . . . .. .. . . . . в’ "°55

Synon. Sweep

55°

773

557

685

54-2

682

559

S51

553

E

680

526

786

54-1

809

54°

664.

661

809

674

772

771

686

691

691

661

54°

786

546

683

682

682

555

555

677

526

E

683
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No. R A. 1830.0. Х P D. 1830.0. Position. Din. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. o ‚ ‚

+1Ф+ S 1’ ш ‘з’ Н ‘з {’§§I§ ‚Ё Ё ‘Ё Ё ВТ?tlf".1.1.Í1.r".`.."‘.§’...1`.Íf"“î»`.‘..'eâ.‘1'«;‘.°°.'î`~.‘.’.Í1"',‘°..l§î'..»§°Í.`.‘3îÈ В’ “S6 5"

founded all into an indistinguishable blot. The

atar is called A Argus in some catalogues.

4-2-7 11 40 {z39'g ц si 9 zDelicately triple; L white (A) small ak C pale blue       553

34. 20 5 11

ì 8 13 41.9 134 9 18 34.6.6 3 6 9 Pos 344.5, 34.8.8 . . . . . . . . . . . . . . . . . . . .. B. 2054 691

43.0 10 11 349.0 4 6’ 8‘ Fine D star. Pos 34.6.5, 351.8, 34.8.8. . .. . . . . . . . _ A. 70 685

4105 8 23 52.5 168 40 48 69.5 8 10‘=10’ . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670

4106 8 24 56.3 126 8 10 138.8 18 8 10 [Lacaille’s R А differs 11] . . . . . . . . . . . . . . . . . . . . L.3364,? 54.0

4.107 8 25 9.5 128 30 10 Ё Sg ё ‘з îlëg A white, C plum coloured.. .. . _ .. L, 3375 661

4.108 816 11.1 150 31 6 131.6 20 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778

15.0 31 51 229.6 18 9‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 682

4109 8 26 31.5 165 51 18 124.0 30 8 8’ . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . .. L, 3437 671

4110 8 28 1.8 156 33 34 221.4 25 7 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 1088 556

4111 8 28 35.3 139 11 41 110.2 .. . . . . .. Bydia.gra.mafìneDs01r,claasIII..... 68o

4111 819 25.4 138 14 42 30.7, 8 9=9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 526

4113 8 30 5.5 128 10 34 19,9 д; ‚о до . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . _ 661

4114 8 30 14.5 130 24 12 230.0 2 11 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 772

4115 S во 46-2 "з 8 ss 1: Ё: E 2%} Triple .. ...... ...... .. L. 3434 186

47-6 9 I6 159-3 7-D 6, 17‘ Àtl\Í.l‘d&l.B0.»»»~. . — . . „...... — . . . . . . . .... ““” 787

4115 3 31 10-1- 136 54 51 07- 5 3 9 Aline doublestar .... . . . . . . . . . . . . . . . . . . . . . . .. 553

4-117 3 31 1°~7 15° 54 19 194-3 3 3 13 Several others seen. Agroup . .. ~ 631

4118 3 31 40-5 161 53 S3 20-1 10 9 11 . . . . . . . . . . . . . . . . _ . . . . . . . . . . . — ‚ — — ‚‚ 683

4119 8 31 53-8 138 5° ‘О 221.8 xo 9 12 ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 2115 516

    50 40 131-7 I0 3 Il One or other position seems to be 10° wrong in the -   - - - 53°

reading.

4120 8 37- 37-6 113 S7 37 4-0 59 5’ Il Pos from diagram . . . . . . . . . . . ... . . .. . . . . . . . . _ _ B. 2122 771

43--3 13 40‘: 35 5’ 11 Роз estim from diagram.. .. . . . . . . . . . . .. .‚ - - -    554

4121 333 5-9 153 144 85.1 2 11 11 . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -   55°

4122 3 33 20-5 135 37 39 '56'6 11 9'= 9‘ Chief of a cluster of 12 01 13 L st . . . . . . . . . . . . . . . . . . .. 527

4123 3 33 4-9-7 14-2 59 59 0-0 25 9 Il Exactly in the parallel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 440

4124 8 33 51.6 105 20 27 122.8 35 5 I4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A. 1063 675

4125 3 34 l93 152 I5 4-3 130-3 3 7 ll Pos 119.1, 131.0, 130.8 . . . . . . . . . . . . . . . . . . . . . . . . B. 1135 432

104 I5 4.7 225.9 8 5’ 14 Very delicate, ill defined. Pos 228.0, 223.8. (This - - - - ‹ - 682

last measure probably wrong. The had definition

hardly explains the extraordinary disagreement in

the magnitudes.)

4.116 8 34. 54.2 142 28 59 281 15 7’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. В.2143 440

4127 3 34- 59-3 135 2 3° 57-7 30 5 П (Ъ. Velorum.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 2141 553

4.118 3 35 35-1 14.9 4.1 59 220.2 1} 7’ 3 Pos 119.7, 220.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 2153 764

4129 3 36 16-7 125 54 12 346.1 6 9 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 661

4,13@ 8 36 30.8 14.6 56 30 216.4 3 7’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 1159 551

4131 8 36 4.5.9 73 34 50 144.2 20 10=1О . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 688

4132 8 36 48.3 172 42 38 311.3 5 11 =11 The northem of an elongated group of 10 consider- . . . . . . 667

able stars, with smaller intermìxed.

l 8 37 34.6 14.1 30 21 309.3 80 6 6’ Both stars single and well deńned . . . . . . . . . . . . . . . . B. 1168 763

+1169

4,133 8 38 18.7 131 1 4.3 60.3 45 5 13 d Velorum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 1179 691

20.1 1 24 62.1 35 6 12 . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . .. 685

20.6 2 26 61.9 40 5’ 1 1 Large star yellow, small blue . . . . . . . . . . . . . . . . . . . . . . _ . 519

4134 8 38 14..7 159 4.6 57 105.8 35 5‘ 9 9 Volanlis . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 2184 546

4135 8 38 30.8 715857 4.9.8 30 7 15 . . . . . . . . . . . . . . ......‚‚—.... . . . . . . . . . . . . . . . . . . . . . .. 688

4

731;



198 REDUCED OBSERVATIONS or

N0. В А. 1830.0. N P D. 1830.0. Potition. Dill. Mßgllltude. Rgmgrkg. Synon. Sweep.

h. m. 1. d. о ‚ „

4136 8 39 59.1 14,4 6 10 64.0 80 2’ 10 б Argus. A R A = 7‘.o . . . . . . . . . . . . . . . . . . . _ . . А. 1077 552

60.9 539 6o.o 80 3 12 . . . . ........ . . . . . . . . . . . . . . . . . ...... 440

4137 8 4,0 2.3 164 18 28 192.4. 5 9‘ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 683

4,138 8 4o 1.8.1 118 53 52 311.3 8 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 661

4139 8 4,0 34.4 149 19 57 45.3 12 10’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 431

4140 84,1 2.5 162 4,7 17 280.1 6 9’ 10 ...... . . . . . . . . . . . . . . . . . . . 687

189-7 4 7 7’
——— 8 4,1 3.9 14,8 6 13 {3573 go 7 12 `5INoted as double in Brísb. Pos 290.8, 288.6 . . . . В. 2206 764

1.17. 0 7 12

9.6 6 27 286.6 3 8 = 8 Pos 286.9, 286.3. А fine double star. It has two R. 9 543

companions 12 m, near. This R А to be pre

ferred _ to that of f 764; those of that _/` being

precanous.

4,141 8 41 45.6 118 1o 31 319_l; 8 9‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . .. .. 4 531

414,; 8 4.2 381 14,6 59 35 119.4 3 8 10 Very ñne D star. R А roughly taken . . . . . . . . . . . . . . . . . . 684,

4143 8 4.3 15.8 111. 35 15 131.8 1} 8‘ 10 Veryelegantstar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555

4144, 3 43 41-1 125 16 51 30934; 2 7 13 Exlïìsively diñicult, but remained satisfied of its . . . 787

' g double.

42- 5 18 7 319.8 Ц 7 12 Very diñìcult, deñnition being too bad for using . . . . . . 809

power. Measure a mere rude approximation.

Perfectly certain of its being double ; the small

:ir in good moments being separated. l

4145 34452-1 1431316 157-1 4 9’ 11 ............................... 763

4145 3 4-5 164 102 35 5| 99-7- 35 6 14- Bears some illumination . . . . . . . . . . . . . . . . . . . . . . . . -- - - 1 637

4147 845 574 151 38 ° 353-1 3 Н’ 11 .. .......... .............. - 632

4148 345 - 1431916 ‘обл 4 8 1’ ............ ................ . . - — — — --j 763

414,9 8 46 19.5 117 33 30 202.1 I2 9 "- Unless R A = В 46 58.7 . . . . . . . . . . . . . . . . . . . . . . - -  - ~~ ` 54°

2 3 47 1-5-5 107 36 16 143.7 1°° 6 7 . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .......... S$35 675

26.8 34 54 144.4 50 7 3 Exeessively ill defined. (In which case magnitudes ~   ~ - 561

and distances are always diñicult to œtimate.)

4.150 8 47 42-0 131 11 21 167.3 15 8 11 . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 554

44.4 10 44 262.7 20 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - -  - -- 519

4151 8 4,8 4.4.1 141. 52 9 ¿ssi 3 IO I3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -  ~ ~~ 440

4151. 8 4.8 44.9 153 2 I7 338.6 6 9 Н Pos 337.7, 339.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -  ~ - -- ‘ 550

4153 3 49 31-1 134. 1.3 4.3 11.1.6 30 6 I4 Obs gives R А 50" 4.7, but it is evident from the B- 2271 i 69!

zeros that the wire was mistaken, which rectifiedgives as here set down. ‚

4154 84.9 46-7 11.1 26 6 1.43.8 12 9’ 9 . . . . . . . . . . . . . . . . . . . . . 1 678

4,155 8 50 17.8 150 47 35 197.8 4 П=П А and B. Triple. An eìlact equilaœral triangle,     ~ , 43’

the other ak 13mprece es. ¿

4156 3 5! I2--0 14-9 59 53 322.3 25 5 14 Diñìcult. (с Carinœ.) . . .. . . . . . . . . . . . . .. _ . . . .. B. 2231 543

‚- 8 51 28.2 144 52 36 351.4 70 7‘ 8 Large star very red. А third very small, and closer B. 1.186 551

suspected. [If this be A 73, his P D is 14,‘ 4

wrong. B. 2286 is marked as double in B.] 4

—— 8 51 39.5 74. 3 4,9 31.1 4 9 = 9 Pos 351.5, 31.7; 39.1. rejected, probably misread E. 13oo 688

10 egrees.4157 85151.3 124, 56 58 279.7 15 8’ lz ‘ 737

68.4 6 1 280.6 1 8 12 111 опе ог other of these observations, a mistake of »      309
5 4 5

20 seconds in R A must have been committed.]

4,153 8 52 1.6 174 3 58 60,6 18 9’ 12 Pos 59.3, 61.4, 59.3 . . . . . . . . . . . . . . .... 667

4159 8 52 13.0 14,2 56 19 19o_ì_ 12 9 13 Largestarred.... . . . . . . . . . . . . . . . . . . -  -  - , 44°

4160 8 52 19.6 101 59 17 280.9 4 12 13 . . . . . . . . . . . . . . . . . . . . . . . .. ......î 637

1 8 52 4.5.7 148 34 3o 71,7 .. 6 7 Ъ‘ Carinœ. [Called 4 m by Lacai1le.] . . . . . . . . . . A. 74 684

47.2 34 33 71.7 .. 6 7 L. 3639 =B.1.193+ 2294, .. . . . . . . . . . . . . . . . .. 4 764

4,161 353 5,3 136 34 29 329.3 20 6’ 13 . . . . . . . . . . . . . . . . . . . . . . . .. B.1196' 51.7

4162 3 53 159 111 20 2,5 7,19_0 3 9’=9’ . . . . ............ . . . . . . . . . . . . ......... . . . . . . . . . . . .. Í §58



DOUBLE suns. 199

No. R A. 1830.0. N P D. 1880.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. д, ‚ ‚

4163 8 53 49.0 166 38 52 320.7 15 9 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . .. 671

4164 8 54. 4.2.6 155 32 23 14.4.1 12 8 10 L yellow, S pale blue . . . . . . . . . . . . . . . . . . .. L. 3666 550

44.9 30 39 14.2.6 15 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773

47.0 33 3 14.4.1 15 8 ю Very neat star . . . . . . . . . . . . . . . . . . — — . . .. 538

Á 854 50.8 75 152 126.4 30 9’ 10 . . . . . . . . . . . . . . . . h.115 688

4.165 8 56 - 14131 - 87.9 1.4. 6 8 Mea.nepoch,1837,265 B. 2320 E

__ 8 56 8.0 115 38 25 273.7 8 1о=10 The micr reading gives 73.7, but itis obvious from h. 2482 563

the diagram that the Iig. 2 has been omitted in

writing down the measure. See also h. 24.82.

4166 8 56 25.3 122 56 38 150.3 18 8= 8 Fine; pos 150.8; 149.9........ . . . . . . . . . . L. 3660 678

4.167 3 55 39-3 155 4.1 17 22.2 3 8 15 Exceediugly delicate. Pos 22.8, 21.7. [N.B. The . . . . .. 550

mmute of R. A given by this obs is 57, but as this

disagrees with the result off 773, which is 56, the

earlier is preferred.

40-7 4.1 33 23.3 2 9 14 Verydelicate . . . . . . . . .... ..... . . . . ........ 773

4168 3 55 59-4- по 39 30 67.8 3 12:12 . . . . ......... ...... . . . . . . . . .... . . . . . . . . .. . .. 531

4.169 3 57 8-4- 127 31 34. 282.6 65 9 1; .‚ .. . . . . . . . . .... .. .. . ....... .... 54.0

-ï 357 31-9 73 46 46 309.3 7 1o 11 . . . . . . . . . . . ‚ . . . . . . . . .... .. h.118 688

4170 8 58 30.3 149 15 18 254.6 4. 11=11 .. . ............ . . . . . . . . . . . ... .. . . . . .. 4.32

4171 8 58 35.4. 159 3 11 135,6 10 10 10 . . . . . . .... . . . . . . . . .... . . . . . . . . . . . . . . .... 673

4,171 8 58 53.6 1144315 113,6 6 8’ 9 Neat stal' . . . . . . ..... . . . . ... . . . . . . .... ...... . . . . .. 563

4173 8 |11 з; 7 . , . , ,. 5 11‚11‚11 ÀD Of Sqllßl В“!!! lol он 1. . . . ‚ ..

4.174. 859 23.8 105 220 258.7 5 11=11 . . . . . . . . .... . . . . 687

4175 8 59 33.0 151 4.1 1 128.1 15 3 11 Pos 129.6,126.7.............. . . . . . . .. .. . . . . .. B, 1331 682

33,0 49 41 130,6 20 7 11 very деблед . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . - . . . . п 778

4,176 8 59 39,1 131 16 19 193,3 15 9’ 9’ . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . ..l»-...„... , , , , „ 810

. A B . .
М“ 8 59 46.3 145 40 n Ё ig ё H95 В C211 white; S red .. . . . . . . . . . . . . . . . . L_ 3639 551

.À 8 47,@ 74 4 35 6 9 19’ POS 59.3, Fille D * N.. . . ~ . ...... ...... 2, |3174178 9 9 16,3 147 19 18 164,8 3 6 14 POW€l‘ 520, POB 166.3, 163.3; Cltremely diüßlllt, B, 1337 764

and not well defined.

15,7 ю 17 164,1 4 6 13 Pos 165.3, 164.3, 163.1. Measured with 180, and „ _ _ „ 664

12 inches aperture. Very diiîicult, by reason of

the extreme smallness of the companion, which

with 9 in. is barely discemible.

__ 156i ц ,_ Measure difficult, and spoiled by the presence of . , ‚ , ,_ 634,

another person in the gallery.

4.179 9 O 36.3 114 3 15 190,3 11 10 10 — . . . ... . . . . . . . . . . . . . . . . . ... . . . . . ...„... . . . . , , , , ,_ 787

4180 9 1 mi 133 16 23 125i 25 g’ до . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. „ 691

4181 9 1 13,6 144 3 9 159: 15 11=11 . . . . . . . . . . . . . . ‚ . . . ... . . . . . . . ...... . . . . ...... , , , , „ 440

4181 9 7. 18.! 196 9 55 83i 25 8 11 ...... . . . . . . . . . . ... . . . ‚ . . . . . . . . . . . . . .... . ‚ , _ , ,_ 675

4,133 9 2 4.5.3 119 4_0 36 1449 1g 6‘ 9/ (e Mali.) Pos 144.8; 14.2.1; 147.8 . . . . . . ...... A, 1115 673

46,1 4! 3 14o_S 15 7 lz ......¢«....... . . . . . . ..................»». _ _ _ , ,_ 564

.î 9 3 11,; 71 46 43 51_g 1 9:9 Too late, and the measure therefore open to much 2, 1311 633

error.

4184 9 34.1.9 165 37 34, 118,7 15 3 13 . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . .... 782

4185 9 4.36.9 15311 56 141.7 15 9’ 9' ...... . . . . . . . . . . . . . . . . . . . . . . . . . .... 773

4.186 9 4. 4.7.1 134, 37 19 174,3 8 10’ 10’ ‚.‚‚ . . ‚ . . . . . . — ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54.2.

4.187 9 5  134 9 — , _ ‚ , „ ., 3’ 10 п... . . . . . . . . . . — . . ‚ . ...... . . . . .‚ E

4.188 9 6 - 131 55 _ 186.9 1,9 6‘ 7‘ Mean epoch, 1835.708 . . . . . . . . . . . . . . . B, 1327 E

4.189 9 650,9 143 1514 105i 15 9 1; .‚‚.......‚....‚..‚‚ . . . . ......... . . . . . . . . . . . _ _ _ , ,_ 440

4.l9O 9 6 55,0 147 16 13 7 7 11 All BlCg&I1Í'.d0L1bl8 S881' — ‚ .. м ‚ ... . . по . . . . . . . . . . B, 1391 764

41 1 3 _ 6,3 6’ A most beautiful and delicate object. The small B,9 9 2 7 132 з‘ Z9 4 I3 star best seen with an illuminated ñeld. 1400 su

5,0 31 15 9_9 4 6 14 Pos 11.1, 8.7. Very delicate and difficult .. .. _ _ _ _ __ 535



200 REDUCED OBSERVATIONS OF

N0. R À. 1880.0. N P D. l8$0.0. PDBÍÜOU. Din- Mlghlwde. Remgrkg. ßynon. Sweep.

h. m. я. d. о ‚ ‚‚ 5

4192 9 8 30.5 13938 14 6.o ¿go 9‘ 9’ . . . . . . - -  - ~- 555

4193 9 3 40-8 112 27 5 126.4 ‚ 2 8 12 Diñcult and ill defined . . . . . . .. .. .. . . . . . . . . . . . . . 532

4194 9 I0 0-9 172 59 57 44.3 ` 8 11=11 . . . . . . .......... . . . . . . . . . . . . . . . . .... 667

4»! 60 25 4.8.8 12 1o 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - — — - 779

4195 9 I0 - 154 11 .. 58.7 18 9 9’ About 1o’ preceding and nearly in the same parallel   550

with a superb globular cluster.

Io .. .. . . . . .. |Aneatdoublestarfollowinga@...... .... . . . . .. 4-33

4196 9 11 5.3 141 12 56 126.5 3 1o 11 Both yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     752

4197 9 12 4.o ц; 6 9 195i 15 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 440

4198 9 12 29.0 129 4.9 50 132-3 _ 10 хо 10 A 3rd star 11 m, exactly in the same li.ne, continued . . . . . . 810

. backwards, pos 2°.3.

4199 9 12 33:1 117 4 3 108i 12 9 1o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564

35.5 3 36 110.5 15 8 8’ Neatstar, pos 110.0, 110.9 ...... . . . . . . . . . .. -... 771

4200 9 13 32.1 121 2 37 71.5 2 8 9 Finedoublestar . . . . . . .............. . . . . ...... . . . . .. 678

4201 9 14, 5.3 118 16 25 xooi . 2 11'=11’ Pos estim from dia.gra.m ; a 3rd ak near south of both . . . . . . 771

4202 9 15 6.5 135 16 56 152.7 15 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 3801 774

4203 9 15 18.7 122 146 54.3 I2. 10:10 .... . . . . . . . . . . . . . . . . .... . . . . . . . . . ........... ...... 678

-_ 9 15 47.3 159 5 55 9.4 1o 9’ 1o R. 10, markedasdoubleinB...... ...... . . . . .. B. 2452 429

4204 9 16 19.6 17o 28 1 352.4 3 11 13 TheprecedingoftwoDSinñeld.......... .. 549

. . . . 28 20 356.6 5 п 13 R A missed, being past merid . . . . . . . . . . . . . . . . . . . . . . . . 780

4205 9 17 7.6 170 1,5 48 248.2 3 lo 13 The following of two in field . . . . . . . . . . . . . . . . . . . . ‚ . . . . . 549

2644 244.3 4. 10 13 RAmissedbeingpastmerid .. . . . . .. 780

8. 6 A B. .8 . . .4206 9 17 38.4 164 1Q 44 4’: 6 A C Pos 337 ' 3393 Е Dellßßßß ¿Bd bßlllltlflll ‚‚ . . В‚ 2470 547

4107 9 18 18.7, 144 1016 .. . . . . .. . . . ‚ . . . . — . . . . ........ ‚__‚‚‚ 761

4738 9 18 43_4 |25 3119 117,5 16 9 10' ...... . . . . .......... . . . . . . . . .... . . . . . . . . . . . . _ _ _ _ __ 899

6. s' A B -
4209 9 19 16.8 137 33 ю {ззьё 8, 3 A с 2Тг1р1е . . . . . . .... . . . . . . . . . . . . . . . . . . . _ _ 775

6. A B

17.3 32 33 {$332 3 г; A с} .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ _ _ 775

4210 9 2o - 155 45 37 236.2 4 9 10 Pos 233.8, 238.6. Both orange . . . . . . . . . . . . . . . . _ _ _ _ _ _ 537

4211 9 zo  174 53 _ 113.2 1.7 6 10 Epîch 1835.082. Z (äctalijiltis. Considerable doubt B. 2941 E

о its being really a ou e star.

4212 9 21 9.6 131 51 о 67.3 15 7 14 [N.B._ One of these 2 right ascensions is ań_'ected by . . . . . . 772

a mistake of the moveable for the fixed wire. On

examination of all the circumstance, it appears

certain that this is the erroneous one.]

25-9 49 26 65.8 zo 7’ 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   -  -~ 744

4-113 9 и ‘B4 151 I3 IO 313-3 7 7‘ 1° Pos 317.3, 317.4, 320.3; beautiful . . . . . . . . . . . . .. B- 14-93 432

13-7 13 21 324.6 ‘О 6 п Pos 325.0, 324.3. Fine sun- . . . . . . . . . . . . . . . . ._ .. I-~ 3366 777

ч‘ в; 16 326.6 6 6’ п Small ‚ь red. observed with Mr. Mmm . . . _ ---- ‹ - 778

13 4° 319-Ф 3 3 ‘О Pos 320.0, 318.0 . . . . . . . . . . . . . . . . . . . . . . . . . . - - - — -- 433

4214 9 11 31-1 166 53 54 193-3 ‘Ф ‘о ‘о’ Роз 193.9, 192.s........ . . . . . . . . . . . . . . . . . . . ~ - ‚ - -— 782

4215 922 31-5 1384452 260.1 6 п п’ КА: . . . . . . . . . . . . . . . . . . ~ - - -  630

4216 9 ’-3 2-4-5 159 13 35 335.5 10 10 10’ R A == . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -  429

l 9 23 23-4. 121 1o 13 209-9 8 7’ 3 C Antliœ; pos 2o9.7_, 210.1, marked as double in B- 1515 673

В. ? if A 78, as his position is 88° 53’. A- 73?

4217 925 38.2 167 1o 4 278.9 20 7 13 . . . . . . . . . . . . . . . . . .. L.3941 782

4218 9 26 5.4 125 37 54 28.9 3 8’ 12 Neat double star . . . . . . . . . . . . . . .. .. .. . . . . . . . . . — . _ . . 787

8.3 39 25 25.9 4 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 541

1- 926 34.7 74 52 11 82.8 45 7 9 7Leom's . . . . . . . . . . . . . . . . . .. о’. 350 688

4.219 9 26 35.7 132 1 51 320.8 20 8 lo Points almost exactly to a third . . . . . . . . . . . . .. .. .. . . . . 774

-—— 9 27 _ 7; 59 ._ . . . . . . . . . . . . . . Evidently not a single star, but the definition 2. 1372 688

tonight is not good enough to divide and

measure it.
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No. RA. 1880.0. NPD. 1880.0. Position. Diät. Magnitude- Remnrkn. Synon. Sweep.

h. m. s.d. о ‚ д "

4110 9 7-7 394 138 15 26 200.1 1) 7=7 Pos 1o.7, 19.6; crawling and tremulous .. B. 1546 776

39.9 15 25 196.1 1} 6’ 7 Pos 195.7, 196.6. Elongated with 180, divided and .. 553

measured with 320 in intervals of S.E. gusts.

43,6 15 4 197.0 Ц 6' 7 Pos with 310, 198.3, 197.3, 195.5. A superb - - -   530

doublestar.

4111 9 17 57.6 14.2 41 16 133.5 4. 9’ 13 The chiefofap L rich cluster .................. 763

4111 9 18 6.1 160 22 35 319.1 3 11 12 Reduction of place somewhat doubtfu1..... .. .. . . . . .. 419

4113 918 30.9 11845 39 ‚— 10 Sextuple . . . . . . . . . ...... ...... 810

4.224. 9 18 43.5 120 28 21 119.8 4. 8 8’ Fine . . . . . . . . . . . . . . . . . . . . . . . . . . .....,..,..... . 678

4115 9 19 1o.6 16o 23 15 230.1 12 1о’ 12 Reduction of place somewhat doubtful . . . . .. .. .. 419

4116 93o15.3 167 3044 121.6 30 9 9 ARA=3'.o................. . . . . . . . .... ... ...... 782

4,227 9 3030.8 118 29 18 344: 3 1o 13 Positionrough ............ ... .. 564

4218 9 у 298 ш 33 34 :gsi ж} 19-39 Bl)’oë.est1m from diag .... . . . . . . . . . . .. 678

4.229 9 32 4o.1 118 9 52 329.3 4 11=11 . . . . . . . . . . . . . . . . . . . . . . . . .. 540

I

4.230 9 31 56.1 167 17 29 ic; gf îg§Triple large * orange red ‚.... . ... . 781

4,231 9 32 56.9 13o 53 39 104.6 12 9’ 10 . . . . . . . . . . . . . . . . . . . . . . .. 771

4,232 9 33 10.1 14.6 46 4.8 3o1.1 I2 9 9’ . . . . . . . . . . . . . . . —  — - —— 784.

1o.5 46 zo 301.3 I2 9 9 .................... . . ...... ... » 634.

41,33 9 34. 35.6 110 21 34. 268.8 15 8 10 . . . . . . . . . . . . . . . . . . . . . . . . . .. 561

42,34 9 34 43.1 14,13o 59 noi 15 9 10 . . . . . . . . . . ................ . .. . . . .. 440

4235 9 35 13.8 14,0 13 4. 87.3 3 9’= 9‘ Very neat double star . . . . . . . . . . . . . . . . .. 566

4236 9 36 11.0 1195854 50i 7 11'=11’ Posbydîagram ‚...... . . . . ‚.... 771

4,237 9 36 13.5 119 56 54. 31o__l; 5 11’ 12 Posbydiagram .......... . . ..... 771

‚з. 9 37 11,7 73 39 37 115,5 15 9 ll ............... . .. . . . . . ‚ .....«¢....... Ь. 14.1 688

4,238 9 37 39.3 14,1 9 19 gzägë ё: Ё îE}Trip1e ... ...-д. ‚... .... ‚.... ...... 4.40

4139 9 38 6.5 127 49 3 193,0 12 8’ 11 . . . . . . . . ...... . . . . . . . . .. . .. 54o

47,40 9 38 14,9 149 15 7_9 55,7 I4 9 IO м .... . . . . . . . . . . . . . . ...... ‹— ... . ...... 684

16.4'. 15 o 54.4 1o 9 11 .. . . .. . . . 435

47,41 9 33 29,8 |56 3 35 302,7 30 7 12 .... .. . . . . . . . . . .... .‚ .‚ 13.1644 568

4,24; 9 38 53.2 1305310 357,8 б 8' 10 „...... . . . . . ..‚........ . . . . . ... . . . . .... ...... 555

55,4, 514,5 358,3 15 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . 772

56.5 53 8 359-3 3 8 10 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 554

4143 9 39 29.6 161 9 1o 66.1 4. 11 13 Роз 66.5, 65.8 . . . . . . . . . . . ... ‚... ‚... 419

47,44 9 39 33.5 120 41 1o 30: 12 9’: 9’ Very neat star; pos by diagram ........ . . . . . . .. .. 678

4145 9 39 34_3 135 8 6 1166 12 8 17, ..... . . . . . ‚... . . . . ... . . — . . ‚... ... .. ‚. ... 553

4146 94o 34.1 1171414 г; ё îg§Triple . . 54o

414,7 94,1 1,9 14,1 14 ‚д, 87__1; 6 9’ 1o Largestarveryred........................ ‚ . . . .. 440

4148 9 41 9.7 159 o 35 311.5 1o 9’ 10 Pos 314.8, 311.3, 311.5. Alargestarnf.... .. .. 4,19

917 310.3: lo 9 1o Inanextrameridf. Pos?? .... . . . . . . ........ ...... 537

4149 9 41 32.2 124, 14. 3 122.9 3 8’: 8’ Pos 123.3, 121.8, 123.6...........‚............ L. 4031 541

33,; 13 39 119,; 3 9=9 Veryneatstar . . . . .......... .. .. . . . . .. 809

4.250 9 4135.6 116 11 7 72.6 12 1о=1о . . . . .............. . . . . . . . . . . . . . ............. 571

47,51 9 4.139,5 ,so 151| 314,8 15 9 9’ Àthird * Il mlleal' . . . . . ..... . .— ... ... 777

425„ 943 — ‚54 [gi .. sfvArgus. A11eatD*................ . 4,39

4,253 943 2_8 „д, 31 3 33.8 10 9’ 1о ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678

4154. 9 43  134 56  .. Classô. Reviewofß. ......... . ...„... E

47,55 9 4_4, 0,1, 14,7 54 33 79.8 6 11=11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 435

4156 9 44 4.8 97 18 23 314.3 30 5‘ 12 Glimpses between clouds .. . . . . . . . . . . . . . ‚ ...... 647

4157 94.411.3 13913 5o noi 11 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . .. „.... 44,9,

311
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No. R A. IBSN). N P D. 1830.0. Position. Dill. Mlgnltudß. Remarks. Bynon. SWBGP

h. m. |.d. д ‚ ‚

4258 94417.0 165 644 162.7 8 9 9’ .. .... . . . . . . . .. ...... 782

21.9 6 3; 159,1, 7 9 10 . . . . . ......... ..... ‚.... .... . . . 543

41,59 94.445,5 ‚з; 43 17 151,4», 3 9’ 12 . . ......... .... .. . . . ........ .... . 554

45.8 43 19 161.7 4 lo 12 ..... ...... . . .. . ...-... ... .. 772

4.260 9 4447-9 147 25 38 118.5 15 8’ 12 .... — .‚‚‚..........‚..... ............... ...... 543

41,61 945 30.6 108 4.1 5 86.8 9 8 10 ................. „...... ‚.... ...... .... . 77°

41,61, 94.5 4.0.8 10; 3 1 „L7 7 9 12 Antar7’m|f..... ... . . . . . ............. 687

4263 9 4.6 41.7 149 37 50 71,3 10 9 12 Pos 71.8,72.8......................„_„, _ .. 4-35

4.264. 9 4,7 12.5 140 4130 „Si 6 1o=1o Neat star.............. .‚ .....‹‚..... ‚.... 44-2

—— 9 4-7 37-1- 134 28 53 239.0 4. 7 9’ Pos 238.7, 239.3; tine ...... . . . . . . . . . . B;713 635

37-5 28 4.6 238.7 6 5 10 Veryilldeñned................. A-3: 773

4165 943 3-9 169 4,3 1 227.7 10 lo 11 Distby3obli.quettanaita=8".04, ...... 78°

9-3 4,3 22 222.2 10 3’ 10

4266 9 48 39.3 141 16 ц, 88: 10 9’ 11 . . . . . . . . . . . . . .. .. - --- 44°

4.267 9 50 26.4. 131 37 3о 156.2 8 9 11 Pos158.1, 154.3.... . . . . . . . .. . 555

4.268 9 50 28-7 113 1.9 27 70,4, 12 !O=l0 ................ „...“ .. ".....- -~. ~¢~»- 448

35.7 18 40 65.8 10 11=11 . . . . . . . . .... 446

4269 9 51 11.6 13736 23 316.9 15 7 I2 Pos 315.7,318.1...... . B-1758 775

1 95122.3 104. 834 313,3 12 9 11 . . . . . . h-31-5 537

——— 9 51 24.6 158 22 30 208.7 12 8 11 P0; 209.7,207.8..... . . . . . . . . . . B. 2760 429

22 57 206.5 I2 3’ 9‘ Pos 207.3, 205.7. Inanextrameridf „...... . R. 12 537

4270 9 51 27—9 165 46 30 302.5 12 10 12 . . . . . . . . . . . . . 54.8

4271 951354 125 443 312.1 3‹› 4 13 qAnf1iœ...... .... ...... . B-2759 309

35-7 4,41, 314.7 25 6 13 Largestarsinglewitl118o..... ‚.... . 571

4272 9 5133-4 17513 10 263.7 8 8‘ 8’ ARA: 11-‚5 .... 731

4173 9 52 39-5 134 8 37 138.1 15 8 13 ................ . . .... ........ .. .. . B.2766 635

4-0-9 841 136.3 15 7’ Il ....-........... .......... ................ 774

4274 9 53 2.7 139 12 25 350i 15 9’ 10 . . 44.2

4.275 9 53 15.9 „З 51,51, 63.6 2 11 12 . . . . . . . . . . . . . . . . ......... ...... 54!

4175 9 5313-3 167 55 59 298.8 6 10 12 Themiddl0ntarof3 ........ . . .. .... 732

4277 9 54, 11.4. 117 50 4,5 29.6 25 8 8’ ‚.... . .. .. L.4.1o6 771

12.2 52 13 31.7 20 8 8’ . . . . . . . . . . . . 564.

4.278 954. 19.7 148 27 15 â3°9`6 п 9 ю AB}Triple .... ... .. . . . . . ..... 4.35

1.8 16 9 13 AC

4-1-79 9 55 13.9 73 50 28 119.7 6 11’=11' . . .. .. 688

42-30 9 55 55.5 122 52 41 314.6 4 9‘ 13 . .... . . . . . . . . . . . . . 54.1

ï 9 55 59.0 107 16 52 2701 30 7‘ 8 H. 14.5,No.25 .. . Sh.110 675

4281 9 56 52.4. 169 36 9 276.3 8 9’ 10 Neatsta1;ARA.=3.0.......... . 549

58.4 36 37 287.6 10 10 10’ 780

4.282 9 57 - 141 15 —— 204.8 70.9 7 8 Meanepoch, 1836.537 ........................ ...... E

4133 9 53 6-3 140 58 24 178.3 10 8 9 ...... . . . . . . . . . . . . . . ............. . B.2824. 555

6.5 59 19 182i 8 8 9 . ............. L.4.14.7 449

6-6 58 10 182i 6 8 9 Posestimatedbymeridia.n1rire.... 433

6.8 58 50 182.0 8 8 9 Averyñnedoublestar ............ ...... 442

.. ...... Viewedinplace ....... . 439

4-234- 9 58 14.0 135 4. 21 72.8 xo 7’ 11 ЬчегууеПоп..........................‚‚‚‚ - 11.4146 774.

— 9 58 36.3 108 28 14. 326.0 10 8=8 . . . . .......................... .......... а‘. 356 561

4.285 9 58 47.0 112 18 50 2.0 10 8’ 1о .........‚.‚.......... . . . . . . . . . . . . .. 558

4235 1° О — 158 32 -— 1951 12 8 10 Posestbydìagram. Pla0everyrude.... 538

4287 10 1 44.0 125 57 4.5 110.8 10 11=11 . . . 446

4288 10 2 36.7 165 14 49 290.5 30 8’ 8‘ 289.7‚291.3 ........................ . 782

39.1 14.27 287.3 25 9=9 .................. . . . . . . . . . .......... ...... 54.8
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N0. R A. 1830.0. N P D. IBSLO. Poiltioll. Dill. Klgnltude. ]1@m51»kg_ Sy11g11_ Sw¢ep_

h. 1n. s.d. 0 ‚ ,‚

4.189 10 1 4.5.8 153 45 51 141.1 8 1o=1o Exceaaivelyilldefmed, so ashardly to be measurable 4.30

49.9 4.5 56 133.6 10 хо 10 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568

-- 10 3 4-9 71 4.8 39 95.4. а, 9’ 10 Pos 94.7, 96.1......... . . . . . . . . . . . . . . . . . . . . 2. 1413 688

4190 10 3 13.6 134. 57 11 305.3 15 7 11' .. . . . . . . . . . . . . . . . . ‚ , , _ _‚ 774,

16.0 55 15 310.5 15 8 11 . . . . . . .. . . . , . _ _ .. 776

300i 11 8 11 Posestimatedfromdiagram . . . 695

4391 10 3 39.0 14,7 49 19 116.1 э.) 11=11 Amongm,anystars.......... . . . . . . . .. .... 435

4,097, 10 3 57.1 154. 59 11 122-0 35 6 хо’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,2371 568

43,93 10 4 5.7 105 15 4 178.8 11 9 хо ........ . . . . . . . . . . . . . , , , _ ‚, 637

4394 19 4 38.7 16; Q4 31 163.4. а. 19 11 ‚‚.‚.‚........ ... .......... . . . . . . . . ... . . . _ , , _ ,_ 547

4395 19 5 8,9 157 51 13 36.4. 2.0 5 I3 ~»«.¢»~... .. ....¢.......... . ... .. 15,4203 557

4395 10 517,6 7113 8 137.9 11 9 1:. . . . . . ....«....... ‚ _ _ _ __ 688

4297 19 5 53,1 344 16 3,9 391,6 6 19:19 ............ . . . . . ........ ...... . . . . . . . ... . . _ ‚ , , ,‚ 4,36

5 53,3 16 41 307.7 1o 9 10 ............... — . . . . . . . . . . ...... 551

.... 16 40 301.3 п. 10 п RAnottalicu. . . . . ....... .... . .. . . ...... 784.

43,93 10 615.7 159 34 11-, 178.5 з} 11=11 . .. . . . . . . . . .. 419

4399 10 648.4 140 340 31o_t 50 9 9+ Lye11ow,Spaleblne........ . . . .. ... 4.4.1

4300 10 8 5.9 11,2 15 Z9 103.5 10 9 9’ ........................ . ... ... .... ... 535

7.1 3,5 40 109: 5 1o'=1o’ ..................... .... ............ .. .. .. 678

430; 10 849.9 154 51, 1 10.3 5 9 9 Pos11.6,19.7,19.7 568

__ 10 9 8.3 103 33 31 118.0 15 9 10 . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. h. 831 687

430„ 10 хо 41.7 147 3 9 .. A double star in the vertex of a great crescent 551

shapednebula.

41.9 3 9 119.8 H 15 10 п’ Near thecuspofacrescentformed nebula........ . .. . 784

4303 101113.8 п, 4_5 3, 89.3 10 8 9 . . . . . . . . . . . . . . . . . . . . . . . . .. 559

4304 19 1131.5 3333617 189.7 п. 8 11 ............................................ B.194,5 678

4305 w 1; 35,0 п, 47 35 1.13.5 13 3 10 RAliabletoerror for want of zero starsìnthisf.. . . . . .. 558

4305 lo 13 - 153 49  139.8 1.4. 7=7 Meanepoch, 1836.501 ........................ B. 1955 E

4307 10 13 17,9 1404240 17, 8 ll ».¢¢¢¢.»..¢.«....»~«~..-»«¢¢........¢...» B.2.95I 442.

4303 10 14. 7.3 161 п. 59 lg 3:‘: Triple . . . . . . . . . . . . . . . . . . . . .. 54.6

15,8 17, 5 57,3 15 19:19 R A Very pl“eC8.\’l0\l8 Íllfûllgllûllt thi! f, ГО!‘ Want Of . . . . .. 42,9

zerostars.

4309 10 14 11.5 119 18 58 50i 15 10:10 Pos estimated from diagrn.ms............ . . . . . . .. .... 564.

431° 19 14 33,5 173 14 45 178.9 3 9 19 P08 218.3, 277.5; fille IUI ....1-«... . . . . . . . . .. ...... 779

_ ’ AB. P . . .à 1° 14- 34-3 145 11 9 3g Ё’ 13 A C. TÈs1»1le°Í'11)’«.¢11'Í»l~..5.'..>I°37' 1054€ ..... B. 1971 436

AB. Pos 06. .8, .as-1 п 1; ‚Ё, Ё I; Ac. Dn¢;saÍ.'f:§È. ailëfaßg “““““ R'3 55‘

4311 ю 14. 59.5 101 31 10 111.3 4 7 14, Exceedingly delicate, and beautifully seen ...... 687

43“ ю 15 2&5 137 7 33 7_63_I 30 7 д . . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . . . . . .. L_4.7.76 776

4313 1° 15 45-0 113 41 52 138.3 7 10=1g Points back toa ak 9m....... . . . . . . . .. ...... 4.51

431+ lo I5 156 IL3 58 9 9 — — — — » — ‚ . — — .3‹‚....‚...-...-—-ь..‹.—‚‚›.-.-.. . »«59_, 40 33 9д 7,0 3 gf ......... ...... ..... ...... . 538

4315 lo 16 18‘, 133 ls 2!0_3 7_5 9 9' 1..».....¢.¢.¢¢.¢¢»¢¢¢»¢ non-ann»-......... ‚‚ ...1&9 15 1 109,6 39 9 19 .......»~~..............»........... ‚‚‚— .. .‚ 774,

4375 lo 16 „д 333 53 30 333_7 и, 8’ 13 . . . . . . . . . . ........ ......... ..... ....... ...... 819

4377 lo I7 359 135 Ig 33 193,7 ,_Q 9’ 12 ................................ . . . . . . . . . 694

4318 10 18 7.8 113 10 11 13.8 8 10:10 . . . . ..... ... . 446

4339 lo I9 4_0_1 143 I 15 130i 1° 9 11, POS SSÈÍIIIBÈCÖ, l)l'0l{€l1 . . . . ...~«.. . . — . ..

431° lo zo ‘+4 138 55 Q 335,9 15 9 17, Sl1181l.SÍ'.8.l'l'ed . ‚ . . — ‚‚.‚‚‚‚‚‚.‚... ... . . ...... 443,

4331 lo 7_1 45% 119 44 |g 31,5: 19 6 19 Vefy D888 ЭЙ!’ (д .-»¢¢¢¢u»»......¢» м» À. 125! 4,51

4333 |912 33,1, 114, 9 39 191,1 8 7’ 13 ‚.........—..‚‚‹.......‚ ...... .. .. .... ...... 558
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A No. R A. l830.0. N P D. 1830.0. Position. Dist. Magnitude. Remarks. ‘ Synon. Sweep

4 h. 1n. s.d. о I H

44313 101.1. 58.7 151 43 40 115.1. 15 10 10’ .. ... .. .. . ........... B,3o41.> 433

4314 10 и 58.9 1361.84; 64.7 5 1о=1о ....‚.......... . . . . . . 695

61.1 19 11 64.6 8 1o=1o .. . . . . . . . . . . . ........... . ...... 776

4515 10 13 54.1 110 13 16 167.7 11 8’ 9 .......................... . ...‚. .. . ... .. 535

55.3 7,3 41 169.6 10 9’ ю . . _ . . _ . . . . . . . ................. . . . 678

4316 I0 24 3-5 11.9 3 16 65 .. Posestimatedfromdiagram .................. . . . . ._ 554

4317 1014 - 143 33 — 351.1 113.7 8 8 Epoch 1837.o99.............. ....._.. . E

4,518 10 14 15.3 141 од, 195,0 15 9’ 10 .-... . . . . ............ ........ ..... 441

-_ ю 1416.7 73 55 3 155.7 ю 9’ 11 ............ . . . _ . . Е. 1446 688

._ 10 14 38.7 134 11 1.1 14.1. 1.5 6'= 6‘ Dist by oblique transita =_» 16565.. Fine *_ _ [По В. 3058 774

doubt an error of 10° in reading the position, + 3059

which is assumed, and a mean position used in

calculating the oblique transita]

41.1. 1133 37,7 15 7’=7' . . . . A. 88 686

41.5 13 3, 344 10 7'=7' Fine double * ...... . . . . . . . . . . . . . . .......... . . . . .. 54,1

4319 10 14 46.4 141 51 10 gli 15 5 9 L white; S red. Pos estimated, the wire being L. 4336 438

broken. [Ob: give: 56’for Ille P D, but both

Lacaílle and the equatorial observation agree in

making it51.]

4330 10 1546.1 136 7 47 160.6 30 5’ IO Lorange; Sblue . . . . . . . . . B. 3069 553

46.1 7 5; 160.8 30 6 9 Pos 161.7, 159.9; Lpale yell ...... . . . . ........ . . . . .. 695

4331 10 16 15.7 по 14 3 163.3 1} 11’ 11’ . . . . _ . . . . . ........... . . . . . . . . . . . . . _... ...... 678

44331. 10 16 11.5 136 6 11 160.3 15 7 11 . . . . . . . . . . . . . . . . _ . ..... . . . . .. 553

4333 10 17 3.0 161 11 о 96.1 30 6 12 Large star orangecoloured ..... ........ . . . B. 3083 547

4334 10 1_7 3‚3 1243135 163,@ 5 10:10 _............... . . . . . . . _ . . . . . . . . . . .......... ...... 446

‚ _ _
4-335 1° 17 14-3 159 11 39 1.17.5 10 9 ю Exwt1¿:}1x115e,lly0t1(1)lSp?;tï|.“1T51. The stars appear hke balls .... . 556

17.4 13 9 1.15.7 10 9'= 9’ Pos 115.9, 115.6. Careful measures . . . . . . . . . . . . . . . . .. 546

11.3 11 0 110.8 8 10 10 Places not goodin R A in thisf, for want of zero . . . . .. 439

SUITS.

4336 10181.1.8 119 3617, 1} ю 11 Requlresverifying.......... . . . . . . . . . . _ . . . . 45;,

...___ 10 1.8 17.6 161. 49 9 11.9.3 8 9’ 10 P0s131.1,117.4.... .. ...... 2.1453 687

*_ 1019 7.3 153 15 35 34.8 10 9 9 B.3013+3014................... . . . . . . . . . .. A.93 430

8.7 15 7,3 37.8 15 8’ 9 ........ . . . . . . . . . . . ._................ ... ...... 550

4337 101915.8 1081.818 246-0 5 9 lo .................. . . . . . . . . . . ................ . . . . .. 560

4333 ю 36 54.6 147 44 30 91.5 3 10 10+ Avery neat double star involved inanebula .... . .. 435

4,339 10 31 9.6 101 36 37 Ё з‘; ‚;=: gB(c'l1'oSe);::u‘ïïÉ)Bmr Ё . . . . . . . . . . . . . . . . . . . . . _ .. 700

434,0 10 3111.1 113 311.8 11.4.8 3 11=11 . . . . . _ . . . . . . . . ._ 446

S 105.1 60 6 8 AB. ARA =5'.75; Lyell, Sblue . . . . . . B. 3135 436
434’ ю 37’ 37"5 144 47’ 34’ 178.0 15 8 16 B C. [X. velorum. The large stars constitute + 3136

the double 1|: A. 95. The nearer not noticed A. 95

by A.]

434, ю 33 41,9 119 51 44 51.5 18 9 13 . _ . . . . . . . . .......—.... . . . . . ......... . . . . . . . . . . . . ._ 449

48.4 51 41 56.1 15 8’ 11 Th;n1:;ì13£m'1ì11tDRP;\efBry¿l;isRollisoifs./_3“4.*,9but there is . . . . _ . 451

4343 10 33 43,1 154 11 57 98.7 3 1o' 11 . . . . . _ . . . . . . . . _ . . . . . . . . . . . . 550

4344 10 34 11.1. 163 41 44 96.7 10 . . . . .. Dist estimated from the diagram ............ .. . . . . .. 547

4345 10 34 33.4 143 13 о -340i 3 9’ 11 . . . . . . . . . . ............‚............‚. . . . . . . . . . . . .. 438

4346 10 35 — 150 8  81.3 1.6.5 8 10 Meanepoch, 1837.176 . _ E

4347 10 35 39.0 149 1 10 ...... .. .. The double star (g) in the catalogue off; Argus

4348 10 35 41.9 149 4 35 . . . . ._ ._ pinthe catalogue ofq Argus.

4349 10 36 18.1 11.9 11 33 148.8 3 11 11’ .. . . . . . . . . . . . . . ...„... . 574

18.6 11 48 143.9 1 9’ 10 Stars most beautifully defined and tranquil ._ . . . . . . . . . . ._ 5 54

..._ 1.48.1 1. 9’ 10 Viewed and measured; no placetaken........ . . . . .. 810

4350 10 3640.6 1485055 .. ThestarSìnthecatalofr1Argus.

i

‚_ __ ._.__4. _.___ _ 4 _ 3 Í* _ J



DOUBLE suns. 206

No. R A. 1880.0. N P D. 1880.0. Position. Dist. Magnitude. выдан“. Synon. Sweep. '

h. xn. s.d. о ‚ ‚

4351 1° 36 41-1 151 51 15 1-31-3 4 1° 11 .......... .... ........ .. 55,

ï 1° 35 45-1 15° 17 15 175-2 11- 9 9' Marked double in B. Can hardly be A. 97 . . . . . . B- 3131 433

4352 ПФ 36 52-1 139 59 4° 22°_*: ‘г 3' 12 .................. . . . . . . - - ‚  ‚‚ 44:

I

55’? 59 59 ё: Ё’ âg}Triple . . . . . . . . . . . . . . . . . . .... . . . . . ..... ».... 553

4353 1°31 84 14841111 ---- -- (1/)i11CatalofnArgus ........ ....... ‚ ‚

4354 1° 37 — 149 11 " 318-4 11- Н °  2“ in Catal of 17 Argus, June 21,1836 .. . . . . . . . .  -

4355 1° 3118-1 149 349 ~ cincmxomargus ........ ....4356 1° 37 33-3 143 39 11- 15°5 1- 7’ 9 O in Catal of 1; Argus. Place from monograph,  - - - -

June 18, 1836.

1-4-5 39 3° ~~    ~ -  -  - - - Place taken in the usual course of sweeping . . . . . . . . - - -  -  4.35

.... .... 14.7.3 2 3 Il MeasuredApril24.,1837 . . . . . . . . . . . . . . . ....... --

4351 1°3118-1 148 58 ss  ---- -— PinCata.\of»7Argus......... ...... .‚

4-353 1° 37 19-3 149 11 34 7-°4~7 Si 9 Il Z”in Catal off; Argus. Measured June ‘п, 1836 -- ~

199-4- 8 "Н" MeßuredApr`11z4.,1837 . . . . . ................. н

4359 1° 37 19-4 149 п‘ 16 145-3 3i 9 11 Z'in rp Argus Catal. Measured June 2.1. 1836....  - -  -

133-5 5 - - - - - - April 24., 1837. 1. measures . . . . . . . . . . . . . . . . . . . . -- - - - -

——— 1° 37 33-8 143 40 55 ---- -- - ~  - - - - [Marked as double in B. But one of ih consti- B- 3190

tuents is a Ли! class double star. See next

sian]

‘Н’ 1017 15 ~~~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ ” H 432

.... .... 105.8 lz 9’ 9’ Measm-ed,Ap|i1q_4_,1337_ (A'z1"B)C,__„„„, „... 434

436° 1° 31 35-1 148 4‘ 1 111-3 1 1° ю The rripleßar Kin Caml of ‚‚ Argus. Меавпге ofA B taken, April 1.4„ 1837.

4361 1° 37 39-1» 149 7’ ° ° ' —  ' " (p)i.nCatalofr]Argœ . . . . . . ....... — . . . . ......  ‘

4352 1° 31 541 131 48 51 3°=i 3° 9’ 9’ .................. 774

__ 1o 38 0.5 ц.8 50 40 . . . . . . .. . . . . .. Star В in monograph of ц Argus, marked as double B. 3194.

m .

.... .... 1,o6.1 lz .. ... Viewedaudmeaeuredhastily.. . . . . . . ............ .. .. 431.

4353 1° 33 S3 149 7 34  ~   » Double star No. 597+6o1 in Catalogue of 1| Argus  

4364 1o 38 8.5 148 17 55  ..  ThemryintheCatof„Argus . . . . . . . . . . . . . . . . . — .4355 1° 38 10-0 117 15 '1-5 99i 1° 9’ 15 ТЬе ям of3 at 'man equìlateral triangle . . . . . . . . .. ...... 449

-- и --1 ф „ а з: э: : zz 1:;s:~¿„..ï;:;:a;:.ß:z:::..„f.mz°:.;af::: ^‹ness of 11.]

2-3-7 4-7 4° 35-3 11 1 17 [The large ak much over, and the mall much — . — ‚ —— 4,35

underrated, and the measure entitled to no con

jídence.]

’-9-4 47 23 .. .... . .. [The place per mean of Catalogue: of Johnson, - - -  -

Taylor, and Rumker, used as the zero point of

the micrometrical measures. See monograph.]

4357 1° 33 2-3-6 14.5 39 31. 157.1 7 `1o'=1o’ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -   -— 784.

4.368 1o 38 4.9.1 131. 34 56 109.3 1} н 11. . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . 54,1.

— 1° 39 8-1 159 58 О Ё з“ 35 7Í " A C §'rrip1¢. Muna» aoublemn. п А. 99.. B. т; 567
181.1 35 7 н ВС

4369 1° 39 14° 148 3541 .... .. - 'n5¢a0nb1e*ßincm10f„a»gœ. ....... .... ..

——’ 1° 39 144 104. zz 4. ì б? gz; ЁЁЁЗЁЁШ + С) gTr'1ple ........ . . . . . . . . .. 2.14.74. 700

437° 1° 39 21-9 148-4° 16 - D«mb1emrmmcm10f„.n~gm .......4371 ‘о 39 59‘9 14.8 38 4.2 . . . . .. м ...... D0ub1egtarainthe5ameCntal . . . . . . . ‚ . ...„... - - - - -

437" 1° 4” 174 117 51 21 331.8 7 11=11 . . . . . . ... . . . . .... . . . . _... . . . . . . ..... . . . . .. 45:.

4373 1041 140 13o 32 zz 11.6.1 3.5 8’ 9 ...... . . . . . . . . ...... . . . . . . . . . ..... ... ._ . . . . .. 554.

4374 1°41 13~5 14-3 31- 55 -  . . ‚. — 9înCatalofr|Argus . . . . . . . . . . . . . . . . . . . . . .. .

4375 1° 41 “-3 113 44. 4.7 298.3 2 1z=1z . . . . . . . . . . . . . . . . . . . . .. .. ... . . . . . . . ... ‚ . . . . . . . . . . .. 54o

4376 lo 42. 1.8.7 159 37 :.6 11.6.1 15 9‘ lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 546

3G



206 REDUCED oBsERvA'r1oNs OF

‘FF-.lî«

No. nA.1sao.o. N1>D.1sso.o. Ровшоп. Dm. Magnitude- Remarks. Sync». Sweep.

h. 1n. |.d. 0 , „

4377 _1o4.4.11.1 161 4.1 10 176.6 3 I0' lz .................. ....... ........... . -~~ 541

4373 1o 4.5 -_ 14.9 3  34.4.4. 3o.9 7’ 10 Epoch, 1836.164......... .. .... . . B- 3151- E

4379 1046 34,_7 13814.50 45: zo 9 I0 ..................... . . . ‚ ‚....‚. .. ‚ ....« ...... 44.2,

438° 1° 4_6 37_6 158 59 20 117.6 15 9 IO' папу!!! .. ... „... м... . . . . . . „н. los ~ ’- ’ §46

37.6 69 1Q 115.8 15 9 I1. ........................................ ~~  §57

433, 19 46 45.4. 11751 o 38.1 15 3‘ 9 Pos36.7,39.6....................,... . . . . .... 573

4.6.1 ,... 33.9 30 8 9 [This obs gives 117 54. 5o for Ме PD, but there    54°

must have laken place some clip ofМг apparahw]

47.1 5o 53 41.3 18 8’ 9 Finestar................. . . . . . . . . 574.

433; 10 4,8 2.1 153 4.14. 8.1 15 10 П [Theobsnclually g|'ves4,9'“11‘.ojbr lheRA. But  -  773

A Ме wire was undoubtedly mistaken. See the

ne.r!obc.]

3.7 .3 46 8.4. Iz 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 550

4333 ю 43 8_0 159 43 50 175.8 § 6 3 Pos_177.6, 173:9, 175.9. Something caught my eye B. 3188 557

with 18o mdxcatmg an elongation. Star ш conse

quence examined with 4.8o ; superbly separated.

It is one of the closest D ak sl have encountered

' in my observations.

4384 lo 4.8 5o.5 116 о 17 45: 8 11=11 Posestimatedfrom diagra.ms....................  :$9

4385 1o4856.9 13x 81.8 151.7 1o 3 I3 . . . . . . . . . . . . . . . . . . ........... . . . . lo

4.386 lo 4.9 11.5 14.1 35 1o до: 4 10 xl Estimated position. Wire broken . . . . .. ... .. 4.38

4,387 1o 4.9 14.0 14.6 38 38 160: 15 9 П Position estimated. Wire brolten.......... . . . . .. 4-37

4383 1Q 5o 1.5 134, 57 35 114.6 15 7 13 „... . . . . . . . . . . . . ......-....‚...‚ ... ... B-3300 695

4389 lo 5o 11.1 по 38 4.7 336.7 8 9 10 . . . . . . . . . . . .. ..... . . . . .. ...... 4-44

439g 1Q 50 34.1 171.1845 31.8.3 .. -"--- ...‚‚‚.—.... . . . . . ‚ . . .......»¢». »...¢» ~~  '  - ~° 779

439! до 51 4_1 113 59 7 65_§: 15 9’ П .. .‚.‚ . ...»... мы... . . . . . . „.._... ~~~  448

4 9 gs 1 Il . . . . . .   ‚ . ...¢¢.¢¢.....»»».» ь.  ‚ ‚ . .‚.. — °~~~ 446

4391 lo 51 13.7 16o 16 38 159.6 15 §I=8 159.9, 159.3. Fine double :Q_: .... ............4393 ю 51 13.7 158 7 59 131.5 В 9 .............. . . . . . . . . . ...... ..... . . . . ..‚‚ -3З14›

24.6 7 2.3 119.5 11, 8 IO’ . . . . . . . . . . . . . . . . . . . ‚ . .~.... ... . ‚ —. он ~'~" 538

4394 ю 51 4.o.o 131 11. 4.8 154.; 25 8 lo . . . . . . . . . . . . . . . .  535

4395 lo 51 58.7 14.9 15 9 3.5 4 !3=l3 Intbefollowingpartofaclusœr................ 4-37

4395 1o 53 30.3 116 7 zo 157.7 8 lo rz . . . . . . . . . . . . . . . . . . . . . . . . . 573

31.4. 5 56 167.1 lo lo 11 . . . . . . . . . . . . . . . ........ . . . . . . .. . 4.4.6

4397 1o 54. 19.1 14.8 56 1o .. Ai:§1;1yel¢]:l3.9e double anda close triple sur involved  -  435

4398 Io 54 303 14,6 zo 54, 1555 8 9,' IO Neatlüil’............. . . . . ....... ...... . . . . .. 436

3l_4 11 31 153,9 8 9 Il . . . . . ‚ ........‚‚. .......‚‚....‚ ,... .... . . . . .. 784

3,_,7 11 14. 149,7 8 9’ 11 . . . . . . . . ...........»..... ....... ....  697'

¿4_5 1133 259i 5 9’ п Positionestimated . . . . . . .. 437

4399 ,9 55 ,_g_4 14.9 35 58 311,5 6 1o=1o Pos 313.6, 311.3.......... —  - - - - -  - -  -  ~  -  ~ -   -- 434

4499 ‚0 57 5_9 150 16 58 193_6 8 xo 15 Lred; chiefofacluster .. ............ 431

4401 10 57 44_8 14410 33 130i 11 10 11 .................... . . . . . . ... . . . . . . . ...... — ...... 4.37

_ AB .
4.4.01 lo 58 7.6 117 36 3o ig :Z AC§'I\1Ple . .. .. . . . . . . . . . . .. . 540

4403 ц; 58 54_4„ 133 9 5 137.0 16 8 17. ....‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .— . . . 686

4494 10 59 9_1 147 45 49 300.0 5 ro 11 Inacluster . . . . . . . . . . . . . . . . . . . . . . . . . ......... ...... 4.35

4405 до 59 9_9 ‚41, 11 ю 45: 15 8 xo [В. 3394. does not exist.] . . . . . . . . . . B. 3397 4.38

4495 ю 59 3_4 17, 59 55 ‚од, 3 1о‘ 1o' Dist: 8”.83 by goblique transita . . . . . . . . . . . . .. ...... 779

4407 lo 59 6_4 133 143 2941 7_5 8 11 ............> . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ...... 686

.6 8 п AB 

4408 1059 18.7 130 31 15 äâó 8 I3 ACgTnp1e . . . . . . ........ ... .. . . . .. 810



noUBLE suns. 207

_ _ _ _ _ __ _¿_1-__1-____ __.¿__. ,`_ V ,.———— —- _¿_ .__ ‘- _Y — —v\l"“**'Lv

_N0. BA. 1830.0. N PD. 1880.0. Position. Dist. Magnitude. Remark, Synon. Sweep.

h. m. s.d. o ‚ ‚,

_44o9 1° 5915-1 131 4.1 53 270‘_i' là 5’ 3' Too ill defined for measure; attempted with 31o, but B. 3400 554

growing worse and worse, desisted, as I ceased at

lengthtobe sure of seeing the small star. I have,

however, no doubt of its being double.]

. .. 165_P_ 1 6 10 Certainly double, but too ill deñned for measure; ‚... .. 555

only by extreme patience and waiting for glimpses

couldbesatisiied. Very diñcult.

4.410 1o 59 48.7 105 141 105.3 15 7 I5 Diflicult    700

44.11 11 1 58 141 4. 10 165i 3 11 п’ . . . . . . . . .. . 4.38

4411 11 149.6 118 40 51 169.0 11 9'9'+ .. . . . . . . . . . . . . . . . . . ........... .. . . . 451

4.413 11 118.8 1133911 3301 6 10 11 . . . . . . . . . . . . . . . . . . . . ...... 44.3

4414 11 5 14.7 149 13 58 178.4 11 5 11 S E wind; dreadfully ill deñned (у Carinœ) ...... B. 3461 434.

4415 11 5 45.9 153 14. 59 118.5 10 6 14. (This R Aagrees with B) . . . . . . . . . . . . . . . . . . . . .. B. 34.67 773

4.8.1 14- 39 17-7-4» 18 б 13 [The star is no donò! identical with that off 773, .. 550

No. 9, but to conciliate its R A with that of the

other observation, в double mistake of the znd

wire for the first, and of 5'” error in reading the

chronometer, must be admitted. which done the

R.Acomes outas here set деть]

4416 11 5 53.3 160 30 59 161.7 11 1o 11 . . . . . . . . . 54.6

4417 11 555.5 144 36 3 150: 15 9 10 Athird*14minsameline . . . .  437

4418 11 6 9.0 118 58 47 159.4 5 1o=1o Pos156.5,161.o............ .. . . . . . . .. 451

44.19 11 7 11.0 12.4. 9 1-9 111.8 6 1o 1o+"............ . . ‚ . .............. . . . . . . . . . . . . . .. 44.6

44.10 11 7 14.4 145 35 19 282.7 6 9’ 12 Lred; pos 181.5, 184.0 ........ . . . . . . . . . . . . . .. 4.76

14.6 ’ 35 9 177.3 6 1o 11 .............. . . . . . . . . . . . . . . .... „...... 691

4411 11 8 1.4. 136 59 4.8 68.7 11 6’ 1o Pointsexnetlytoagrdstar . . . . . . . . . . .. L. 4675 553

441.1 11 8 16.5 119 11 11 351.5 7 9’ 11 Pos 351;5,35'o.4.l.... . . . . . . . . . . . . . . . . . . . . . . . . . .. 451

4413 11 8 19.7 134. 58 36 173.8 1 9 9 Fine. Observed with 31o........ . . . B. 3501 774.

34-3 57 7-3 181.1 1 9 = 9 Pervicinœ; measured with 310, which barely divides -- — - -- 685

V it; inaveryñne interval between thick clouds.

4414 11 1137.0 165 57 54 351.4. 11 9’ 1o . . . . .................. . . . . . . . . . . . . . . . . . . . — . . — —- 781

4415 11 11  153 39 — .. Violently suspected to be close double, class I. E

Twice marked as elongated with highest power.

4416 11 13 31.8 13’- 37 4-1 175.3 18 7 13 Lyellow . . . . . . . . . . . . . . . . . . . .......... L. 4.718 774.

34-3 37 27 176.0 15 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ — .  ‚— 54.2

4417 11 14. ' 8.o 171- 50 15 135.3 3 11=11 Thesecondofagroup . . . . . . . . . . . . . . . . .. 779

4418 11 14. 15.6 119 53 2 180.7 15 9 11 Theprecedingoftwo................. . .. . . . . .. 451

4419 11 14 19.4 149 3 4-0 148.5 9 9’ 11 .. . . . . . . . . . . . . . . . . . . ........... .. .. 4,35

11.0 343 14.8.0 10 9‘ 11 Illdeñned .... . . . . .. 4,34

4.430 11 1443.0 11957 52 18 9 11 Thefollowingoftwo ................ . . . . . 451

44.31 Il I4, 47.1 14.4, 5 111,7 lz jg 1! 1114)’ 213.5 .... . . . . . . . . . . . . — . ‚ — . . . . . . . . . . .‚ »...  4.36

4.7.5 5 59 110.3 15 1o 1о’ . . . . . . . . . . . . . . . . . . . . ..........  - - - -- 691

4431 11 16 1.9 154 1 4.0 180.5 15 6 8 Suspected double with 180, and though ill defined B. 3561 773

almost sure; 320 with a triangular aperture

cleanly divides it; measure good, though t1em\1

lous.

4433 11 16 46.1 7136 5 316.7 60 7 10 . . . . . . . . . . . . . . . . . . .. 688

—— 11 17 19.8 150 41 55 191.1 4. 9 1o Fine star; pos 191.7, 191.8. [Marked as close B. 3574. 431

double in B.]

44,34, 11 18 4.1.1 144 31 54, 14.8.5 11. 9 11 . . . . . . . . . . . . . . . . .......... ........ .. . 436

5 1851: 12 9 12 ABQ 

4435 11 18 54.6 1394540 ¿sost 3° 9 9+ AC,Tr1ple „...... . . . . .............. .. 441.

44.36 11 19 6.7 14.3 5510 oi 1:. 10 13 Lveryred . . . . . . . . . ....... .. . .......... . . . . .. 483

44.37 11 19 11.6 п; 4,6 4,1 314,6 11 9 10 . . . . . . . . . . . . . 559

15.3 45 55 310i 8 10 11 Posestimatedfromdiagram ...... ._ 690

4438 11 19 15.5 12,3 56 15 196,1 18 7‘ 11 . . . . .................................. . . . . .. L.475o 810

16.5 56 48 196.1 10 7 13 . . . . ............„ .............. .. .... 574

х
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No. В A. 1880.0. N P D. 1830.0. Position. Din. Magnitude. Машин. Bynon. Bwœp.

h. m. s.d. о ‚ I

4439 11 19 5o.9 1201822 101.5 15 8 9 4.o4

1 11 zo 23.6 13144.19 168.0 18 5’ 9 B.3594. 554.

26.5 44. 18 168.8 20 6’ 9 N.B. I find a memorandum to the eñ`ect that this + 3595 542

ш is triple, for that B 3595 is a fine 1st claas

double star, but I suspect some error. At all

events it has not been verified by subsequent

examination.

444° U и 1'°4 157 35 19 155-1 15 7 U» Athird, more remote . . . . . .............. .. В. 36o4. 587

4441 П и 54-4 144 56 28 175_i__ 6 9 10 Position estimated. Wire broken .... .. 4.37

4.442 11 zz 12.7 14.34.340 z3o_i__ 2} 9’ 12 Neat star . . . . . ...............................  . 4.38

4.443 11 zz 53.6 158 4.1 2 105.7 2- 13=13 Verydelicate ....... . . . . . ........... ... .. 557

‘4444 11 23 20.1 1374.4 4. 139.9 12 1o 11 . . . . . . . . . . . . . . . 776

4.4.4.5 11 23 53.3 14.8 3o 19 126.3 15 7 12 . . . . . . . . . . . B.3631 4.32

55-3 30 33 129.7 20 6 12 Lvery yellow. The preceding and northern of two ~-- 543

’ yellow stars,6m.

4446 11 13 54.4 141 31 18 117.5 п 1°=1° . . . . . . . . . . 576

——— U 7-4- — Us 19 52 29.9 6 6 =6 Pos 29.4., 30.4, (17 Hydrœ = H. III.96). The obs A- 1354 451

gives 7.9 for the seconds of R A, which arises

from the moveable wire having been mistaken for

theñxed.

4-447 H14304 153 025 34.8.8 20 9’ 10 Pointstotwolargestars . . . . ............ 550

4.448 1124.39.8 132 4.5 z8 91.1 6 9 11 . . . . 636

444.9 1124.4.o.9 12055 2 170: 60 4.’ 11 £Hydr¢................. .............. .. A-1355 4-44

4450 11 24.4.7.9 162 57 33 36.9 zo 8 11 .... ‚...... . B-354-5 535

4451 11 25 21-1 135 21- 35 212-0 Н- 7 13 . . . . .. 553

4,452 Il 25 24.1. 151- 5721 321.1 .. ...... . . . . . . . . . . . . . ......................‚ 550

——— 11 25 54-3 72 15 15 217.0 3 7’ 8 217.4, 217.7, 215.8; 90 Leonis. [Thue can be no 2- 1552- 538

doubt that these measures are all märead 10°.

See all earlier measures of this sta.r.]

4453 П 16 12-3 133 ’-7 3° not 9 9’ 1o Very near sm- . . . . . . . . . . . . . . . . . . . . . . . . .. 442

4454, 11 26 4.9.5 124. 13 57 3o.5 15 9 11 . . . . . . . . . . .... 446

44,55 11 28 - 122 33 —’ 1-44-9 4-° 5 9 Mean epoch, 1837.031 .... .. . . . . . .. B. 3670 E

4.4.56 11231424. 1133015 122.9 zo 8 12 . . . . . . . . . . . . . . . . . ‚ . 690

16.1 3o 1 120.5 25 7 11 . . . . . . . . ....... ...... 559

4457 1128 39.7 14.9 8 o 115.8 z 13=13 Ha.sabrightstarnp..... . . . . . . . . .. 4,35

4.4.58 1128539 1625728 37.3 15 7 xo . . . . . . ........... -   - -- 547

44,59 11 29 4.1.1. 137 58 25 160: 10 1o=1o A 3d ak 9'mnp . . . . . . . . . . . . ................. 44,2

4.4.60 11 31 4.2 14.6 4.7 53 178.0 1o 8 9 Posagood estimation by meridianwire . . . . ‚ В. 3696 437

6.9 47 59 177.3 1o 8 9 C1ouds.......... . . . . . . . . . . . . . . . . . . . . . .. 692

7.3 48 14. 177.7 1o 7’ 9 Pos 177.6, 177.8...... .............. . . . 436

I

44.61 1131 2o.3 155 3 57 ‚Ё з, ЁЁЁТгЁрЬэ . . . . . 550

44.62 11 31 45.7 172 7 4o 258.7 6 9 no Veryneat star.............. . 779

.4463 11 32 6.3 122 38 8 24.8.3 2} 6 8 Fìnestar, large :lz yellow .. . . . . ... .... . 54.1

4.4.64. II 32 11.1 132 12 53 158.7 12 9’ 10 . . . . . . . . . . . . .......... . . . . . . . . . . . .. ...... 636

‘ 4,465 11 33 16.0 121 32 4.8 ‘4.4..5 6o 6 10 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 3721 445

17.4. 33 34. 315i 7 7 13 Athini,largerthan13m . . . . . . ............. . 443

44,66 1134 4..5 14,8 135 317.7 4. 11 11’ . . . . . . . . . . . . . . ........................ - -   -- 435

4.4.67 113515.z 136 94.3 14.4.3 12 9 10 . . . . . .. .. . . . . . . . . . . . . . . .. . .. 553

16.2 9 59 14.4..8 18 9‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 776

4.4.68 113517.3 172 9 30 158.6 15 Large 1|: yell. Smallblue .. ...... 779

4.4.69 1135 42.9 74. 26 31 166.1 3o 9 9 . . . . . . . . . . . . . . .........—......... . 688

44,70 11 36 59.7 119 324.6 318.2 6 9 1o ........................ . . . . . . . . . . . 445

4.4.71 11 37 37.8 155 4.7 36 272.9 .. 5’ 14. ARA.: 8‘.o..... . . . . . . . . . . . . . . . . . . . . . . B. 3756 568

44.72 1137 4.9.7 118 1512 39.5 12 9' 10 . . . . . . . . . . . . . . . . . . . . ............ 4.52

4473 11 39 39.2 138 4. 54 98.7 12 9 13 .. . . . . . . . . . . . . . . . . . . . . . ........ ‚.... . ‚ 566

^— ^
___ —— .._\„:_ .¿

—
_ .._ , _- _ _ _



DOUBLE suns. 909

No. R А. 1sao.o. NPD, 183011, Position. Dm. Magnitude. Remarks. Synon- Sweep

й h. m. s.d. о ‚ „

4474. U40 5-9 1431110 95: 15 8 lo . .. .... . . . . . . .. .. . 438

4475 11 4o 47.1 159 59 18 115.4 з 10 11 Aclosedoublestar . . . . . . . . . ....... 434

4476 11 41 5.3 137 19 13 171.1 zo 9’ 1o In the following part ofa cluster . . . . . .. 776

4477 11 4.1 49.3 109 53 4 108.3 15 8 9 Too ill defined for measure . . . . . . . . . . . . . . . . . . . . . . . . . . 561

4478 11 44 18.1 111 57 35 341.1 1 5 5’ Pos 341.3, 340.8 (ß. Hydr and Crat) .. . . .. .. . .. . A. 1378 541

134 57 37 531: 1, 5 = 5 Almost a perfect separation, but the position of the - ~ -    444

. telescope does not allow following it, though a

longer examination would be desirable.

18,9 57 17 337.7 1} 4. 5 Tremulous and ill defined . . . . . . . . . . .. . . . . .. . . . .  - -    572

19_3 58 Q 341.7 1} 5 5’ Pos 34.1.5; 34.4.0; well divided with triangular - ~ ~ - -- 4.45

aperture and a passable measurement.

11,1, 57 45 337.5 15 5 5’ Triangular aperture . . .. .. . . . . . . . . . . . . .. . . . . . .  - - - - - 446

4479 1144444 113 38 55 9o.8 5 9 1o Neatst,a1........ . . . . .................. .. 690

4480 11 4.6 8.9 14.3 43 13 184.5 3 9 13 The most southem, but one of 4 stars 9 m . . . . . . . . . . . . . . 576

ì 11 46 37.o 151 38 o 163.7 zo 9 1o [Marked as double in B] . . . . . . . . . . . . . . . . . . . . .. B. 3818 431

-- 11 48 7.0 111 19 11 81.4. 1o 8 8 A third star 11 m farther . . . . . . . . . . . . . . . . . . . . . . B. 3836 445

7.o 19 17 79.5 1o 8:8 . . . . . . .............. . . . . .... . . . . . . . . . . . . . . .. A.116 444

7_7 19 59 35i ,_Q 9=9 Athird,131nnorthward .. . . . . . . . . .. 443

4481 п 4,3 393 111 35 39 198.3 3 8= 8 Pos 197.9, 198.8. Fine * . . . . . . . . . . . . . . ......   —   69o

4481 11 4,9 17.5 131 46 1o 191.7 15 8’ 14 ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....   -  . 788

4483 11 49 11.3 16o 15 11 1o5.3 11, 1o=1o ... . . . . . . . . . . . . . . . . . . . . . . . . 583

25,3 15 5 108.3 17, 9’=9’ .. . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 567

4434» п 4-9 43~5 129 59 41 199.1 15 6 11 Very delicate and beautiful. Small star perfectly B. 3850 810

seen and well defined.

4485 11 5c 46.8 131 11 39 181.7 18 9’ 1o . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 554

4486 11 51  167 16 — 178.3 1.6 6 6’ Mean epoch, 1836.136; в Chamœlcontù . . . . . . . . ‚. В. 3865 Е

44,87 11 51 36.5 115 48 1o 116.5 3 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 573

‚ _ ‚ _ , , _ _ 118.3 3 9 1o Viewed and measured, but no place . . . . . . . . . . . . . . . . . . . . 574

Mgg 11 51 43@ 159 3_5 ю 14‚о.6 6 9’ 11 Pos 143.1, 13g.1,14o.7 . . . . . . . 431

4439 п 5, 47_5 из 31 о 147,8 8 9:9 Neatstar . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 690

449° U 55 55_‚ 1745, ‚5 144,5 3° 5’ 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 3884. 779

56_x р: 143.7 д, 7’ 10 y-«[»B;ARA=I0'.5;ñne* . . . . . . . . ...... ...... 781

4491 11 д; 1331918 4.1.8 39 9 9 „...... . . — . . . . . . . . . . . . . . . . „...“... . . ‚ . . .. ...... 686

5_0 ю 35 41.4 18 9 9 Points to a third ak 14 m . . . . . . .. . . . . . . . . . . . . . . . . . . . . 788

449„ 11 55 7,4 143 4,6 1,3 171.7 15 3 п. . . . . . . . . . . . ......... .. . . . . . . . . . . . . . . .. B. 3897 576

о. 8 ' 1o A B 5 .
4493 п 55 5,__7 ,45 4° о €352 is з, ц AC Tnple .. . . . . . . 784

5 . ' ’ A B _
4494 11 56 59.4 138 54 14 I L55 gf а AC gTnPle . . . . . . . . .......... . . . . . . . . . ..«.. . . . . .. 566

55 5717"; 112 Q44 319.0 4 7‘ 9 FÍDBSÈIIH... -  - . . . . . . . . . . . ... . . . ‚ .....»

¿3_5 с 31, 318.8 3 7 9 A very fine double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444

4496 33 57 107 57 [9 30.9 10 8 9 ‚ . . . . ... . . . . . . . . . . . . . . ... ‚ — — ‚ . .. .... — _§61

4497 11 5718.1 13648 51 323-9 6 П 11 .............. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 776

4498 п 57 564 154 4_5 55 53,8 15 7 9 Pos 58.3, 59.3. F1nestar..... . .. . . . . . . . . . . .. B. 3911 581

4499 Il574,1..3 125 5715 45,9 17, |Ё?1° .......»..¢-» . . . . ...-......—.—‚‚‚.......... B;..... 571

4500 Il 57 526 3 so 9 ‚ . . . . . . . . . . . . . . . . . . . ‚ . — ‚ — . ‚ . . . . ‚ . . ‚ . . ‚ . . ‚ . .. . 3922

450, и 53 3_0 ,55 39 57 197,7 3° 5‘ 11 (ц Crucis) . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . B. 3913 55o

45“ 1159487 56531 49 3593 Is 9’ ю ...... . . . . . . . — ... . . . . . . . . ‚ . ‚ ‚ . . . „м... . . . . . . . . ... 586

A B _ .
___ п о 375 ‚со 53 37 а Ё: ё 3 A с ЗА whxte, B very ruddy, C white . . . . . ‚ . . . . Е. 1604 591

4503 Iz 1519 34751 10 149,2 6 9’ 11 .... . . . . . ... . . . . . . . . .........»«. ‚мы . . . . .. 435

4504 I2 z45_6 172 24 35 2344 39 6 1@ . . . . . . . . ....... . . . . . . . . . . ...... - nun.. ...... 779

lz 153.4 96 39 1 ¿79__3 5 1Q 11 .. . . . . . . — ........‚..‚.....‚........ — . . . . . . .. 11,845 697

311



210 REDUCED OBSERVATIONS OF

N0. R A. 1830.0. N PD. 1830.0. Position. Din. Magnitude. Bemarkt 5911011, Sweep

h. m. s.d. ‹‚ ‚ „

4s°s 12 1 55~5 H9 39 53 267-3 п 8' 13 А fine double am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

55-8 42 17 270-О 11- 3 I2- [P D unceríain, owing to a sudden jump in the   - - -  451

zero stars. Theformer lo be preferred]

——- 11 2 S7-5 105 50 25 230-3 3 5 3 , Fine double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. п. 402 687

4506 п 2 58-3 ng 1 45 15.8 4 8 13 1 Anelegmrobjeet . . . . . . . . . . . . . . . . . . . . . .. 59°

4507 11- 4» 2-2 133 57 3 2274 2-0 8 9 . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .. 686

2-5 57 10 226.9 20 9 ю . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 738

13-5 55 36 1-21--9 20 9 I0 [Probably ю‘ error in time] . . . . . . . . . . . . . . . . . . . . . . . . . . 455

____ 12 4 59-7 134 46 37 247.2 4 5’ 7 Posb145.9, 248.6. Both stars yellow ; a very Ene BÈ3967 776

o ject. . 14

4508 11 5 54„5 144 50 19 31.4. 30 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691

55-5 50 20 32.6 30 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . .. 784

i 12 6 14.9 96 17 53 239-3 10 3=3 Fine star . . . . . . . . . . . . . . . . ...... . . . . . . . . ....- Е. 1619 697

4509 17- 7 30-9 116 9 37 124: 25 9 12 4 Тоо Ш defined for measure . . . . . . . . . . .. . . .. .. . . . . . . 689

4510 U- 7 55-1 126 32 18 35.8 11- 9' 10 A third ak 10 ш nearly n of B, dist 10’ . . . . . . . . . . . . . . .. 574

4511 I2 9 2-7 144 34 24 302.1 Iz 10 1o’ . .‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 692

4512 I1- 9 I5-0 153 3 35 313-5 30 5 I5 - Z Crucis. [Small sur probably underrated.] . . . . .. В. 3994 431

4513 I1- I0 5-5 1222044 931 25 8’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . .. 445

-. 4514 lz ю 19.3 116 29 17 1 16: 12 10:10 Very ill delìned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689

4515 12 10 52.1 158 49 47 51.1 I5 9 11 _ .......... . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . .. 583

1: 12 12 20.8 100 31 27 170.3 15 9’= 9‘ . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. Е, 1635 591

4516 11, 14 19,5 153 Z 51 98,5 15 3’ Il . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 568

4517 12 14 37.5 109 18 54 186.3 15 8 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561

4 4518 12 15 9.1 130 25 56 208.1 10 8 10’ [Lwaille’s R A exceeds this by 35'. Amistake in L. 5138 456

the wire supposed would give 12 15 4.9.1.]

. . . . . . . . . 209.0 10 8’ 11 L fine yellow, S blue; past merid . . . . . . . . . . . . . . . . . . . . . . 458

4519 12 15 10.7 121 27 4 90-3 5 10:10‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 443

4520 12 15 11.1 141 53 10 215: 35 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 438

45;! gq, 15 393 11,1 57 59 179,5 6 10 lz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445

——— 11, 15 36.4 147 1o 35 335.6 4:} 9 = 9 Pos 335.6, 336.8, 334.3. [Marked as double in B.] B. 4041, 435

——— 11, 17 11,7, 152 9 30 119.0 4} 3= 3 A B. Pos 111.6, 120.5, 117.2, 116.3; а Crucis .. AC, 1425 43;

197.7 120 3 5 AC. POBl986,l96.8...................-,... +1427

148.7 60 3 13 А1)‚..................... . . . . .......... ... A,112

119.3 100 3 14 AE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. К, 15

93.7 120 3 13 A F. [The angle probably misread 10°. The dia

gram agrees with this, and the true reading was

doubtless 1o3.7.]

11,5 9 15 115.6 5 1 1 AB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ____, 431

197.8 120 2 5 A C.

146.1 60 2 12 À D

118.7 100 2 15 À E

107.: 130 2 13 À F

., 935 [18.7 ‚- ‚ . . . .. ‚ ‚ . . . . . . . . ‚ . .... ‚. . . . . . .   « ... . . . . — . . . . _ _ _ _ __155.6 . . . . . . . .4522 12 17 22.0 158 32 7 51-3 5 3’ 9 [Query if RA fhould 110! be 11“ 16“, which has . . . . .. 557

{швов been registered т the equalorml mea.s~ures.]

[1 17 3454026 276,0 7 IO' 11 . ‚ . . ‚ . . . ‚  ‚ — . . . . ..............-~.... . . . . . . .. „ 784,

4524 12 18 46,6 149 5 43 338.9 30 9 Il . . . . . . ........ . . . . . . . . . . . . . ... . . . . . . . . . . . ‚ .. .. 434

4525 12 20 24.2 146 51 48 . . . . . . . . . . . . .. Double. No description . . . . . . . . . . . . . . . . . . . . . . . 784

4516 11 20 56.3 142 15 30 263: 12 9 9’ Athirdnf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 438
l - Iz 11 4.6.1 146 9 39 38.0 120 2 5 Pos 37.5, 38.4. (y Crucis) . . . . . . . . . . . . . . . . . . . . .. A, 11,4 436

— 11, 9,7, 47.1 100 8 43 IQIÍ I5 9 9’ . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 1649 591

‘ 4527 12 24. 18.2 112 53 4.7 94.3 2 11:11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558

‹



DOUBLE suns. 211

No. R A. 1830.0. N PD. 1530.0. Poaition. Dist. Magnitude. Remarks. Synon. Sweep

h. 1n. в. d. с ‚ „

4.518 11.25 13.9 п; 93° 163.8 715 7’ 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . L.5zo5 44.5

4,519 п. z5 19.6 168 z 59 3zz.6 8 9 13 . . . _ . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  — — — — — 586

4539 12 25 42.6 136 19 7,8 243.8 8 9’ I4. — . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ‹   553

. . . . _ _ _ _ 156,9 8 9’ 13 Viewed and measured past merid . . . . . . . . . . . . . . . . . . . . . . 776

453! lz 36 4_g_7 14! 16 5 15: ls 9’ 10 . . ‚ . . . . . . . . . . . . . . .  . . . . ... ‚ ‚  ‚ ‚ — . . . . . . . . . . . . . ‚ ‚ . ‚ .

l 11 7_6 5q__6 до; 5 до .. . . . ‚ ‚ . . . . . . . An elegant triple star forming nearly an equilateral Е. 1639 591

V triangle. Between 1. bright stars, 7 m.

4532 п 26 S6_z 112 до 4 165: 4. 19 11 . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4.3

4,533 lz 1.6 59.6 12.8 55 35 77.5 go 6 и, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L. 5z14. 4,56

l 17, 7,7 zy 4 311.7 I1. 9’: 9’ ‚ . . . ‚ . . . .. . . . . . ‚ . . . ‚ ‚ — . . . . . » ‚ . ‚ . . . . . . . . . . ‚ . . Ь. 84.8 697

4534- 11 18 38-3 147 IO 8 179.5 15 1o=1o ARA=1.'.o..... . . . . . . . . . . . . . . . . . . . . . .. 434

393 lo zo 1784 17, 19:19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . 4.35

4535 12 13 51-5 156 15 39 3364 7 7’ п . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. в, 411,6 530

Ё п 29 19,@ wc 34 51 267,7 1,0 8’ 1@ Lred, S bluegreen . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 1664 591

4536 Iz 29 5&1 533 so до IQL7 15 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . .. 455

4537 I2 3° 1&3 119 51 7_4 355: gg, 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 443

Iz з! 44__1 171 274.2 4. I0 IO, Neßt ЕЙ!’ . ‚ . . . . . . . . . . . . . . .‚ » — . . . . . . . . . . . . . . . . — ‚ . ‚ ..

4,539 17. 32 11.0 138 1 4.6 340i .. . . . . .. (y Cenlauri.) [Pos estim from diag.] Seen de- A. 14.63 766

cidedly elongated in a position as per diagram,

with 31.0 and triangular aperture, but all attempt

at a measure confounded by constant boiling and

working of the star.

"д 5 ц 3493 а 4:4, 180 triangular aperture shows it elongated; . . . . .. 566

31.0 fzurly double and almost divided. Pos with

3_zo _=. 338.3, with 480 (which shows a black

division) = 34.3.3.

n_9 1 33 34.0: .. . . . . . . Seen decidedly elongated with _31o and diminished . . . . .. 695

aperture, but so violently agitated and ill defined

that no measure could be got. That set down

may err 20°.

13.3 д д; . . . . .. .. 4 (у Cenlauri.) A star 4. m, which I am very much .. .... 553

inclined to believe close double, but could not

verify it owing to bad definition. Tried 320, but

it will not hear that power.

¿_ 1131245 mz 453 1z¢__|; 4. 7:7 Averyñnedoublestar ........................ Е. 1669 591

25,0 4, 33 115.3 5 7 7‘ Fine star,butìlldeÍined . . . . . . . . .... .... .. . . . . .. 698

454° „_ з, 255 15; 51 д; 179.9 15 9=9 Pos 171.9, 168.6, 169.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583

33_5 15 165.4 10 9:9 .. . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . .... . . . . .. ‚. 567

38.4 5o 53 166.3 15 9 9’ Ров 166.6, 166.0 . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . 569

454, п 3, ¢9_7 15; 2, 14 “È . . .. .. . . In cluster. Pos est from diag? . . . . . . . . . . . . . . . . . . . . . . 778

4541 lz 33 353 lx; 4° 35 6Q_6 39 7' 17, . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . , ‚ ‚ , „ 699

4543 lz 147 57 15 9 11 Largestarred.......... . . . . . . . . . . . . . . . . . . . . . . . , ‚ , „ 434

5 _ 3 At times sure of the existence of the small star, at .. 7834544 п 33 540 х 8 з‘ и 2993 2 ц others I cannot see it. It will not bear Power

tonight. I should like to see it again, though on

the whole there is hardly a doubt. e e diñìcult,

however.

. . . . . . . . . . . _ Viewed again, past merid, the stars being now much . . . . . . 783

clearer and better deñned. No doubt remains.

I see the small star steadily. but it is e e F, and

not above 1.1” dist. Power 1.40 insulated it com

pletely.

4545 13 34 494 164, 15 9 189.3 !2 9’ 9’ P0! 189.4, 189.3.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569

4545 п 35 ,+7 14,1 49 2.3 11.1.1 15 8’ 19 Pos 221.6, z1.z..7.. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576

4547 п 35 41~° 15° 7‘ 53 SLS 18 8 Il L red, S blue . . . . . ‚ ‚ ‚ . . . . . . . . . . . . . . . . . . . . . . . . B, 4,178 4,34

4_1_5 1.41 4.7.3 25 7 10 Lyell,Sbluish...... . .. . . . . . . . . . . . . .. 4.3¢

4548 „_ 36 4_0_1 1455114 173.5 79 5 9 . . . . . . . . . . ............... .. . ‚ . . . . . ........ B,4181, 436

4.549 I2 35 55~7 113 3° 3° 135i 15 10’ 11 .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 69o
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No. B. A. 1880.0. N PD. 1830.0. Position. Din. Magnitude. R„muk,_ gymm g„„p_

h. m. |.d. ‹‚ I ‚‚

4550 12 37 56.2 156 12 46 93.4. 15 8 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 4191 568

58.4 11 18 89.3 12 8’ 9 Neat double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557

4551 12 39 1o.5 113 53 4 321.2 20 !0=1O Between two Baten . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588

13.2 53 30 317.5 12 10 10’ Has a L ak s p, and another n f . . . . . . . . . . . . . . . . . . . . . . 69o

4552 12 4_1 44; 135 55 59 313.7 25 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 695

4553 17, 4, ‚од 118 49 13 348.6 8 lo 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564

— 12 42 31.6 99 25 3 3083 30 8 9 .. . . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . ...... Е. 1682 698

4554 12 42 35.5 12o 846 2.8i 18 6 1o .. . . . . . . . . . . . . . . . . . . . . . L. 5301 449

4555 124419.; 132 84o 302.1 25 8 13 . . . . . . . . . . . . . . . . . . . . .. B.4233 788

—— 12 44 39.6 145 I4- 29 15-5 45 5' 6 Pos 16.1, 15.0 . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. A. 1485 784

39.7 I5 9 15-9 40 5 5 Pos 16.5, 16.4, 15.2 . . . . . . . . .. .. . . . . . . . . . . . . .. A. 126 436

4556 12 45 7.1 117 2 18 83.0 7 8 1о . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. .. 564

10.0 2 2 84‹3 4 б’ 8 FìneDstar,buti11deńned . . . . . . . ..... . . . . .. 689

4557 12 45 43.7 137 28 46 349.5 15 9’ 11 . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . .. 695

4558 12 46 41.1 119 13 о 182.8 10 9’ 9” Obs gives R A 12 47 12.7, but if a mistake of the . . . . .. 45o

wire be presumed, the result in as here set down.

41.7 12 39 181.1 1.0 9=9 Wellmeasured .................. . . . . . . . . . . . . . . . . .. 449

4559 12 47 2.3 126 z8 1 158.0 12 9 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 460

4560 12 48 36.7 128 o o 251.4. 25 7 14 [Pos 215.4 in MS., but this ix irreconcilable with B. 4263 460

the diagram, which represenls the small liar as

abou! 20° др (ог in pos 250), so [hat no doubt

the reading must have been 251.4., and Ме

figures transposed in I/ze writing дают]

4o.o 1 o 251.4 25 6 13 [In Мёд‘ obs the pos as measured agrees with the . . . . .. 573

diagram]

4561 12 49 3o.5 1665554 41.3 12 10 1о‘ . . . . . 587

——. 12 49 51.2 1445841 128.8 1-5 9 9‘ B. 42684-4271... . . . . . ........«....... . . . . .. A. 127 734

4557, 12 49 51.6 1373631 72.7 12 9 9’ . . . . ................ . . . . . . . . . . .......... . 553

4553 12 51 45.2 122 42 17 229: 5 7‘ 8 ТЬе 2nd of 3. The 3rd is north of both.... . . L. 536o 701

4554 12 52 43.1 144 45 24 221.6 18 9 11 Pos 221.8, 221.3. Both red.. . . . . . . . . . . . . . . . .. 436

4555 12 52 44.3 171 48 25 75.3 28 8 11 A R A = 12‘.5 . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . B. 4290 779

4565 12 55 1.2 167 32 1о 219.4 15 6 15 Points exactly to a 3rd ak = 14 m . . . . ‚ . . .... . . . В. 4306 587

4557 12 56 27.2 137 32 33 87.3 15 5 13 fCentauri. A most beautiful object, but ill defined B. 4.316 595

to-night. Bears lamp illumination.

27.8 3„ 5 83.3 12 5’ 16 Pos 82.0, 84.7. The most delicate object imagin- . . . . .. 553

able, but too ill deñned for measures.

. . . .. 81.9 10 5’ 14 Viewed. Amost beautiful object. Another measure . . . . .. 776

gave 78.8, but this was condemned on reexami

nation.

4553 12 56 51.1 151 12 13 278.6 12 9‘ 11 Large star veryred............ . . . . . . . . . . ...... ...... 431

53.4 11 15 27о.3 15 9 12 Lvery red,Swhite ... . . . . . . . . . . . . . . . . . . .. ...... 596

î 12 57 13.6 154 23 46 185.0 4. 7 1o Fine 4:. Pos 185.2,184.7 ............... .. B. 4323 568

15-3 23 42 187.0 5 7 9 (0 Muscœ.) Fine ak. Pos 187.8, 186.3 .... .. A. 129 581

4569 12 57 47.2 145 46 29 242.0 4 8’ 11 Fine. Pos 241.8, 242.2 .......... . . . . . . . B. 433o 436

47.5 46 14 238.0 6 7 1о‘ Pos 236.8, 239.3. Fine * ...... . . . . . . .. 784

4579 I2. 58 16.6 17,6 16 40 1.26.0 15 9‘ IO ............ . . . . . . . . . . . . . . ...... »... . . . . . . . . . . .. 460

457; 13 2 1.7 124 13 11 266.4 15 7’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L. 5426 446

4572 13 2 21-3 121 21 57 307.4 25 9 9‘ .. . . . . . .... . . . . . . . . . 701

4573 13 323.2 1452134 56.5 4 1o 11 . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .. 436

4574 I3 4.40.8 111 1,937 153.3 IS 8 I3 . . . . . . . ............................. . . ‚ . . .. ,... 701

4575 13 525.7 1165742 76.1 2o 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 689

16,2 57 39 74.4 15 9’ I0 ......... . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . .. 453

4576 13 5 393 145 9 4-7 119-7 5 7 10’ Pos 129.8, 129.6 .. ........ .. .. . . . . .... .... .. B. 4378 784

41 13 6 1.2 1091,-, д; 53.1 50 7 8 . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . 0.434 591

2.2 17 3$ 58.5 45 6’ 7 . . . . . . . . . . . . . . . . . .. 698
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No. R A. 1880.0. N P D. 1880.0. Position. Dist. Magnitude. R9mm|„_ sym”, 3,999

h. m. s.d. с ‚ ,

4577 13 6 1.1 148 55 5 Iâ 3 le î}C3gTriple . . . . ....... . . . . . . . . . . . . . . . . . . . . . .. 790

4,578 13 8 1.1 116 631 159.1 8 7 11 . . . . . .............................. .... 57;

4579 13 10 18.1 153 9 4.6 98.0 2} 9 9’ Pos 96.9, 99.1. Fine star...................... B. 4411 568

18.5 9 8 98.5 3 9 9‘ Pos 99.4., 97.6. Elegant object . . . . . . . . . . . . . . . . . . . . .. 531

__ 13 11 43.1 150 5 4.1 34.1.6 70 6 7 Coarse. B. 4410 + 4411 . . . . . . .. . . . . . . . . .. .. А. 133 790

46.1 4-47 342-3 50 5’ 7 (z1+z1 Centauri) . . . . . . .................... 596

4.580 13 13  137 4.0  10.1 1 8 8 Epoch, 1836.191 . . . . . . . . . ..... . . . . . . . . . . . . .. B. 4431 E

4,581 13 13 7.4. 163 53 I4 181.9 10 1о’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 783

4,581 13 13 41.8 163 17 52 13.0 15 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 569

4.583 13 14 0.9 153 35 45 232.0 4.0 5’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 4437 568

4,584, 13 14. 36.1 173 3° 45 170.3 8 11=11 . . . .. . . . . . . . . .. 779

4,535 13 15 31.1 173 34 55 300.3 15 10 11 AR.A=5'.5 . . . . . . . . . . . .. 779

4,536 13 16 - 156 59 - 149.4 3.7 8 10 Mean epoch, 1837.450 . . . . . . . . . . . .. B. 44.60 E

i 13 16 28.0 95 41 I4 77.3 4 9 10 Abeautiŕul D star . . . . . . . . . . . . . . . . . . . . . . . . . . .. Е. 1743 697

4537 13 16 33.0 132 9 4.0 90.0 3 10 ’ 10‘ Pos by parallel wire .. . . . . . . . . . . . . . . .. 788

4538 13 17 17.8 119 16 36 141.4 30 6 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 5548 460

4,539 13 18 41.1 144 1 27 99.3 1.5 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L. 5551 784,

4,590 13 18 44.6 1664044 136.6 15 6’ 11 ........................ . . . . . . . . . . . . . . . .. B.4.474 781

4,591 13 10 6.0 150 3 11 46.7 6 1o’= 10’ In centre of a F but much comp cluster. [N.B. This . . . . . . 790

obs gives for the minute of R A 11, and for the

degree of P D 149. Both are wrong, by com

parison of this and the next obs. In f 596, an

object whose N P D = 149° 3’ could not have

been observed.]

6.8 1 59 4.5.1 3 11=11 lnacluster...... . . . . . . . . . . . . . . . . . . . ...... 596

4,597, 13 10 14.7 14.9 49 10 111.8 11 7’ 15 Points a v l south of a 3rd star, at about 3 times the .... . . 581

distance.

4,595 13 13 0.9 U2 5 55 90.3 20 9 = 9 R A uncertain for want of zero stars . . . . . . . . . . . . ...... 589

4594, 13 14 10.6 159 42 29 99.5 6 10=10 А neat double star . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 783

4,595 13 1.5 19.6 114 45 4.5 100.6 6 10=10 Neat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 446

39,; 46 7 94.3 10 9 9 Mean of 93.7, 95.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571

‚о и и т щ з: .9 „з I S' 1’°¿.2.‘.¿..2î.f.î...E?‘.§:;.s.:.î.ä‘ì.¿::âe B 5“

4,597 131611.5 1194518 195.1 2} 10 11 . . . . . . . . . . . . . . . . . . . . . . ........... .... .. 564.

.___ 13 7,7 26,1 115 37 13 194.9 6 6’ 7 Fine ak. Pos 195.3, 194.5 . . . . . . . . . . . . . . . . . . .. A. 1551 453

16.5 37 11 191.4 10 6 7 Too ill defined for measure (f Hydrae) . . . . . . . . . . . . A. 138 689

4593 13 2,7 19,3 164. 15 13 4.0.5 15 5 14, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 5591. 569

4599 131.7 41.9 119 4 18 . . . . .. .. . . . . .. Adouble* sfanebula . . . . . . . . . . . . . . . . . . . 451

.ï 13 18 41.4. 96 59 53 110.8 3 7’ 8 Fine double star §81 Virginia) . . . . . . . . . . . . ...... Е. 1763 697

4500 1318494 138 742 110.0 15 8’ 10 . . . . . . . . . . . . . . . . ................ ... 693

459, 13 7,9 14,3 11.8 4914 177.6 5 9‘ 9‘ Windgusty.......................... ... . 460

4591 131.9 58,3 1345030 189.3 30 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . ......  . . 788

60.1 50 0 190.1 15 8’ 9 . . . . .......... . ‚ . . . . . ... . . . . . ............... ...... 776

61.1 50 40 190.4, 10 9 9’ [This obs gives P D = 135° 0’ 40', but the other . . 463

observations show by their agreement that this is

10’ wrong read oñ`.]

4,603 13 31 8.7 139 46 14 146.1 11 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ‚ . .. 564,

4604 13 31 15.5 117 11 15 181.8 15 8 11 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 453

17.1 1318 187i 15 7 9 . . . . . . ...... . . . . . . . . . ....... . . . . . . . . . . . . . . . . .. 449

17.1 1344 181.5 15 7’ 10 . . . . . . . . . . . . . . ................ 456

4695 13 31 41.4. 119 3 8 181i 15 9 11 Hasanebula following . . . . . . . . . . .... . .... ..... 564.

4606 13 31. 11.6 1113515 350.8 30 7 11 . . . . . . . . . . . . . . . . . . . . . . . . . 690

18.1 36 30 355i 15 8 11 R.Auncertain for want ofzero stars . . . . . . 589

31
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No. R A. 1830.0. N P D. 1830.0. Position. Din. Magnitude. Remarks. Synon. Sweep

h. m. s.d. ¢, , „

4607 13 32 17.8 161 820 73.7 12 9’ 11 ....................... . ......... . ...... 598

21.9 7 5 78.6 12 9’ 11 . . . . . . . . . . . . 557

4.608 13 32 34.1 123 6 4.2 172.8 4. 8 = 8 Pos 173.0, 172.7...... . . . . . . . . . . . . . L. 5649 572

35.0 64.2 167.7 4 9=9 Veryf1nestar............. . . . . . . . . . . . . . . . . . .. 446

——— 13 32 38.9 14.8 21 26 89.8 30 8 9 A R А: 5'.о. [A. 14.2, but na stars 14 т noticed B. 4597 582

between Мг Iwo large onen] -I- 4593

4609 13 33 37.1 1264.840 150.4. 3 9 I0 ............ . . . . . . . . .............. . . . . ...... 573

-—- 13 33 53.1 114. 5 55 71.4 25 8‘ 11 .. ...... . . ......... ............ ... h.2671 453

4610 13 35 31.7 169 25 9 311.4 25 7 13 .. . . . . . ....... . . . . 783

4.611 13 35 4.8.9 128 36 8 :ooi 3 1o=1o .. .‚ . . . . . . . . . . . . . . . . . . .. 4.60

ï 13 36 53.2 101 34. 23 160.3 25 6 12 .... . . . . . 2. 1780 698

4612 13 37 0.4 12523 57 346.6 25 5’ 14. . . . . . . . . .. . B.4627 572

1.0 2-4- I! ...... .. ...... Queryifithavenotzoompaniona . . . . . . . . . . . . . . . .. 446

-——— 13 37 28.7 151 14. 1 35.8 15 8 8 Pos 37.0, 34..7. L red, S green = A. 143 ........ B. 4.629 595

+4630

4.613 13 37 37.9 11930 58 220-3 15 9’ 9’ HasavFnebulanea1itfo1lowing . 4.51

4614, 13 38 18.3 132 17 55 277.8 15 9’ 10 .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 788

4515 13 38 30.6 14.7 13 7 145.5 15 9’ 10 Both yellow........ . . . . . . . . . . . . . . . . 694.

1. 13 39 5.0 136 31 17 258.0 10 9 10 Pos 258.2,257.7 . . . . . . . .............. „...... A. 144. 695

5.3 31 4.1 260.9 7 9 9‘ . . .. ‚.... . . . . . . .... . . . . .. 4.63

5.9 30 51 259,9 8 9 9’ . . . . . . .... . . . . ..... .. .. .. 4.64

45,5 13 39 9.8 169 19 2° 347-5 2 9’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 567

4617 13 4-I 5-3 119 1 58 255_i_-_ 4 8 12 Anelegantdoublestar . . . . . .. 564

___ 13 4.1 10.6 141 57 48 285.8 18 7 8’ Pos 285.6, 287.8, 285.1. ? if A. 14.7. Is certainly B. 4655 576

R. 18. +4656

4.618 13 4.1 11.6 1283722 339.6 12 9 11 ...................... 4.60

4_5;9 13 41 32.2 137 1 3 196.8 20 8’ 10 ............................................ . . . . .. 464

——— 13 4.2 2.1 122 8 27 112.2 15 6 7 (k Centauri: A. 14.8. Pos 112.4, 112.3, 111.9; B. 4662 701

good measuresw'ithtrìangu1a.rapertu1'e.

4520 134.2 8.6 146 58 4 83.5 2 11=11 85.0, 82.0 . . . . . ... . . . . . . .. ...... 4.36

45,1 13 4.2 8.6 162 59 3 319.5 15 1o=1o . . . . . . . . . . . . . . . . . . 585

467,2 13 4-2 49-7 15513 55 262.3 3 10 10’ Neat star..... ...................... ‚.... . . . . .. 568

4543 13 43 20.0 128 32 о 332.0 5 8 14 Thelastof3 . . . . . . . . . . . . . . . . . . . . .. 460

4544 13 43 26.9 136 17 27 355.4. 15 6 12 . . . . . . . . . . . . . . . . . . . . .. B.4668 4.63

ï. 13 43 28.0 121 5 37 183.6 18 б’ 9 (h Centauri.) Marked ‚дамп in B . . . . . . . ... A. 1580 701

ï 13 43 54.0 139 51 4 77.5 20 8’ 8‘ [Markedasdoubleinß] ...... . . . . .... . . . . . . .. В. 4672 566

4515 134.4. 3.4, 13144.20 9,5 п. 9 9’ . . . . . . . . . . . . . . ...................... . — . . .... ...... 4.57

9.7 44. 43 7.4 15 9 10 [Obs makeaRA47‘.6; wire mistaken] . . . . . . . . .. ..... 686

4616 134.416.7 1592840 53.8 3 11=11 . . . . . . . . . . ...... ... . 567

.. . . 29 45 60.0 3 9’ 9’ A rough estimation of A R A from a foregoing atar . 584

makes the R. A 6’.7 in this observation.

457,7 134422.5 161 8 5 271.3 8 9’ 12 Athirdstarxzmnear........................ ...... 584.

4.628 13 4,5 — 136 27 - ...... .. 3’ 11 ZCentauri,classIV....... .. . . . .. ... .. E

4629 13 4.5 37.0 167 34 19 356.5 4 10 10’ . . . . . . . . . . . . . . . . . . . . ............ . 782

4.630 13 4,5 44..8 154. 48 33 311.7 5 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 580

4.5.8 48 22 313.1 4 8’ 8’ Роз 314.8, 314.1, 310.3; anothersf . . . . . . . .. .. 581

4,631 13 45 50.0 159 33 5 86.2 12 10 10 Almost the ñrstinacluster ........ . . . . . . . . . . .. ...... 584

4632 13 45 56.3 154 57 57 9.3 6 6 11 Pos 9.5, 9.1. The following and southem of 2 L. 5740 581

double stars.

, 4.633 13 4.6 0.0 146 52 44 E IZ 1: ÈägTriple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 436

4534 13 46 4.3 145 11 38 310.6 8 9 11 [This cannot be A. 151, as he makes the position . . . . .. 694

exactlynorth.]

4.635 13 4.6 37.2 167 50 4. 250.7 12 10 10‘ . . . . . . . . . . 783

¿__ 4 ‚ ‹— —‹ Y _ Á
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No. R A. 1

lll.h.

830.0.

s d

N P D. 1880.0. Position.

О I I

Dist. Magnitude. Remarks. Synon. Sweep.

4636 ‘з 47

4637

4638

4639

4640

4641

4641

4643

4644

4645

4646

4647

4648

4649

13

‘з

13

‘з

13

15

13

13

‘з

13

13

13

13

‘з

‘з

48

48

50

52

54

54

54

55

55

55

56

56

56

56

57

19.9

31.6

33-7

34-1

4-7

594

4.x.o

10.6

16.1

34-9

38.0

14.0

31.6

47.2

51:

28.7

39-6

4-1-7

58.0

8.o

10.4

119 8 53

820

3 49

97-3

101 42 58

136 23 12

118 26 18

99 33 23

157 35 35

151 37 18

116 17 10

125 43 15

171 42

‘46 53

137 з‘

142 52

QH’-Ps.

137 3°
Ю

29 11

166 31 54

ч85445

54 14

29.6

22.2

......

17.3

25.8

124.6

{з‘5ё:

11gi

341-4

1343i:

66.6

Ё 5-3336.8

1395

119.5

693:

131.8

ngi

27.1
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Pos 30.5, 18.7. Place by a hurried and imperfect

observation. Viewed also by Mr. Maclear and a

friend.

A double star involved in a very evident nebula 2‘ or

25‘ in diameter. Three stars are near it; one

E 9 m, and two others (C D), 13 m. Pos of the

middle star D of the three from the double star

= 18.°3. See Plate Vl. Iig. 10.

А close double star in a very evident large bright

luminous atmosphere, 2’ diameter. А neighbour

ing star quite as bright has no such photosphere.

The star was not noticed as double, till too late

for procuring a satisfactory measure (41.3 Í was

taken), verified with 240 and 310. Wind hot

from north, and furious, but definition excellent.

Pos 17.3 by direct measure of A B. The line of

junction passes about one diameter of the small

star (D) on the side towards (C), between the

stars C D. When better seen, l judge the line

of junction to pass as much oulside, or to the

following side of D, and in this opinion I remain.

18.3 is the measure of A and D carefully taken;

and if we say 18.3 for the position of А В, it will

probably be not 1° wrong. 11°, as inf 573, is

certainly too small.

Pos 24.9, 26.7. In v F neb. A 1: 9 m follows

about 4’ dist.

.....»¢¢ . — . . . . . . . ..............-»»~»e¢o«s¢.

›->›

ос: ET
uriouslytriple . .

I think it is double, but the night is so very unsatis

factory that I cannot get a sharp glimpse.

îgzaßenœmaymmmammdmœw.„.„„

А 3rd 9.10 m sp. The R A is 38' too great for

identity with L. 5798, but a mistake of 1nd wire

for x (or leaving ñeld) reconciles the discordance,

and giv 13 544.8.

sn...-¢¢»u¢¢~~ . . ‚ . ...... . . . . . . ...u-¢ . . . . ‹.

А ñne double star, class III. in a cluster. Pos by

estimation of diagram.

Large star very red, S blue. A. 155 ? . . . . . . . . . . . .

The middle of s semiel1ipse, fomed by seven stars

1o m, which itself forms part of a cluster.

The middle of a semi-elliptic group in a cluster . . . .

1o8.4.,1o7.7 . . . . . . . . . . . . . . . . ._

Pos 65.0, 65.0, 63.3. Both stars of a ñne rose red

colour, or rather a brick red. A star 8‘ 111, which

precedes at 3‘ dist, is purely white.

Pos 70.3, 67.8, 7o.o. Both stars are of a full scarlet

colour. Two small stars s p and a large one

preceding are white. А very interesting and

remarkable object. “Шея а little lamp light is

in the field, the stars of the double star appear

of a fine rose red, the others snow white.

[N.B. As the measures 64.4 and 69.4, differing

5 degrees, are each the means of three measures,

there can be very little doubt of a rotatory move

ment. The interval of the observations is 1 years

and 35 days: 1835, May 3; 1837, June 7.]

......

»~»«

.¢»»«

B. 4751

Ь.5798?

A. 154

B-4763

461

573

460

574

718

698

464

451

698

579

581

4-59

446

779

436

463

468

695

464

781

79°

581



216 REDUCED OBSERVATIONS OF

No. RA. 1880.0. N P D. 1830.0. Position. Dist. Xlgnlhlde- Remarks. Synon. sweep.

h. m. s.d. ‹, ‚ ‚‚

4.650 13 57 13.4 118 1153 61.4 ю 8' п . . . . . . .. . .... 451

4.651 13 58 — 149 41 -— 134-0 63-0 6 9 Meanepoch, 1837.996 .. B.4778 E

4651 13 58 19.2 164. 57 17 79.4 X5 9 I1- .................................. ......... - - - - - 585

4653 1.3 58 21.9 132 39 о 34.8 15 6’ 14 ............‚..‚...... ....... . . . . .... . . . . .. B.4777 788

4654 13 58 17.6 155 57 11 9.1 10 9 Il Pos9.o, 9.5.... . . . . . ......................... 568

4655 13 59 53.2 116 1o 5 168.5 5 9’ 11 .. ..... . .. 446

55.5 11 5 169.3 5 8’ 11 ,... . . . . . . . . ........ . . . . .. 573

4656 14 o14.z 141 16 47 185.3 15 9=9 .............................. . . . . . . . . . . _... . . . . .. 711

4657 14 o 18.9 164.57 4 80.7 18 7 10 . . . . . . . . . . . . . . . .. 781

4658 14 1 3.4 158 56 15 259.2 2 13 13 A 1|: :om npmd one=9 111 in same meridian. . . . . .. 584

more remote.

4659 14 1 4.o 14440 9 115.8 11 7‘ 11 . . . . . . . . . . . . . . В. 4793 436

4669 14. 2 13.8 161 37 33 1o8.3 1 11=11 . . . . . . . . ...... . . . . .... . . . . . . . . .. 569

4661 14 1 17.0 118 5 33 49.9 1 1o»=1o Veryneat . . . . . . . . . . . . . . . . . ..... . . . . . . ........ . . . . .. 451

4661 14 1 15.7 122 7 27 99.8 5 10 10+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ,... 701

4663 I4. 4 I!-5 12-3 1-2 О 120.1 18 9=9 .. .. . . . . . . . . .......... . . . . . . . . . . . . . . . . . . .. 4.59

4664 14. 441.8 118 26 48 18: 19 9’ 9’ . . . . . . . . ...„... . . . ‚ . . . . ...... . . . . .. 451

4665 14 5 57.5 131 18 45 195.9 15 8 1о’ . . . . . . . . . . . . . . . . . . . . . . .. . . 457

4666 14 6 8.7 137 23 8 11.3 12 9 1o . . . . . ........... . -... . . . . .... .. . . . . .. 695

19.7 22 54, 15.8 1o 9 11 . . . . . . . . . . . . . . . . . . . . . . . . .. ,... . 463

4.667 14 7 5.o 161 46 o 139.4 1 9 9’ Pos 134.7, 141.8, 139.3; half weight allowed to ...... 569

’347

466g 14 7516 113 4 7 »¿74__7_ 4 10 11, .............. . . . . . . ‚ . . . .... ‚ . . . ....U . . . . .. ... .. 512

4669 14 8 30.5 139 6 54 175.6 8 9 1o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 566

4670 14 8 40.6 115 15 5 16.6 11 9 11 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ...... 453

4671 14 8 46.9 169 19 13 118.5 4 8 9 Pos 119.3, 127.7. Elegant 1|: .. ..... . . . . . .. L. 5864 593

1+ + ч‘ +S S+ + ‘ "":„:::‚1.‚г:;›“;‚з‘;‘в;,‚‚%‚::‚‘3‚;‚%1‚’3‚‘::—.„53“"‘“"‘ Ь’——— 14 ю 39,5 147 39 51 161.8 15 6 8‘ Pos 163.1, 163.1, 161.8. Fine ak . . . . . . . . . . . . .. В. 4864 582

336 4o 19 ‘ 1655 8 5: 8 A в §(y Centauri) triple dreadfullyill deñned .. .. R. 1

‘ Q 1.6 35 5 11 AC ' 9

4673 14 11 12.9 14137 32 148.8 7 xo 11 . . . . . . . . . . . . . . . . . . . . . . . . ............ 711

4.674 14 12 4.5.2 102 58 12 272: 18 9 9’ . . . . . . . . . . . . . . . . . ...... . . . . . . ..... . . . . .. 702

_— ,4 ‚3 33,9 95 53 55 ,553 4 7‘= 7‘ Fine double star. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 1833 697

4575 14 14 9,3 144 135 341,1 5 1o 1о’ Inthefollowingpartofacluster . . . . . . . . . . . . . . .. 468

4676 14, 15 26.1 14.3 51 44 161.5 11 8 8+ In cluster; veryilldeüned . . . . . . . . . . . . . . . . . .. 713

__ 14 15 557 199 55 53 31,9i .. ...... Suïâcëed ¢:1l)¢(>;e;lsc3$lef,_nl)>l\;t 1:90 ill deñïâdßtoiŕâîë 2. 1837 698

can be no doubt that this ak is2. 1837, with 5’

misrea.dinginPD.]

4677 14 35 368 138 16 1| 158.3 7 IO Il . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... 4.65

4673 14 16 15.9 113 39 9 319.9 3 11’ 13 RAsomewhat uncertain for want ofzero stars . . . . .. 589

4579 14 16 22.2 111 20 55 313i zo 8 9 . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . .. 699

4680 14 17 15,9 164 57, 1 359,7 8 9’ 12 ........ . . . . . . . ‚ . ... . . . . .—‚. . . . . . . . . . . . . . . . . . . ... 569

4531 14 18 35.6 145 1 18 354.9 15 8 14. . . . . . . . . . . . . .. .. .. .. 577

4631 14 19 11,3 131 45 9 34.7.6 12 8 14 Thenfoftwo . . . . . . . . . . . . . . . . . . . . . . . . . . . 718

4533 14 9,1 11,3 |51 31 15 63.6 15 9=9 . . . . . . . . . . . . . ..... .......... ‚‚ .‚ .. .. 578

45g4 14 21 49.0 154, 7 18 166.8 12 7’ 14 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ „„„ 735

М I+ ‘В Ш -15 ++ ++ ci г $‘1;„%":$‘11„ш:“‚„;1:::;1":1 me ———— -— +‘+

along and troublesome examination, I succeeded

in getting n sure elongation with a notched disc,

with 240 and 11 inches aperture. Very delicate.

Distance cannot exceedjor at most}ofasecond.

4536 14, 14 44.1 116 15 49 87.0 8 9'=9’ ...,... . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . _ ‚ , _ ,_ 447

i

I



DOUBLE suns. 217

N0. B. A. 1830.0. N P D. 1830.0. Position. Dllt. Mlgulhlde. Remarks. Synon. Sweep.

h. m. 1. d. о ‚ ‚‚

4687 14 25 13.3 1254823 83.5 1} 9’ 9’| VerybeautifulD1k ...... 446

14.1. 47 57 78.2 15 9 = 9 Pos 78.6, 77.7, with 32o and lz inches aperture. . . . . . . 572

Beautifully divided, and well measured.

4688 14 25 41.4 153 3! 59 68.6 3 10’ 11 ‚...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 785

4689 14 26 6.6 153 2 47 47.6 16 10 10 A group, 12 m, attached . . . . . . . . ... . . . . . . . . . .. . . . . . . 593

4699 14 26 14.0 135 22- 32 24.0 25 7 10 Yellow and blue, line colours . . . . . . . . . . . . . . . . . . B. 4974 463

4691 14. 27 4.-5 1445711 272.3 5 10 11 . . . . . ..... . .. . 694.

6.2 571-3 267.7 12 9‘ 10 ............................................ ...... 577

—— X4 13 5-4 15° 7 7-5 214.8 2o 1 2 a Centaurn'. Both yellow, nearly of the same A. 1653 578

colour. Pos 212.8, 214.8, 214.8, 212,3, 214.6. + 1554

5-7 7 4-4- 215-0 -~ Pos 215.6, 215.4, 214.1. The worst definition of - -   -  713

the stars I think I have ever seen.

5-! 5 17 114-3 1-0 I Ц Ров 215.1,214.5.......... . . . . . . . . . . . . . . . . . . . . - -   -- 596

7-0 7 37 1-15-4 1-5 I 3* Pos 214.1, 217.3, 217.3, 213.8, 214.6. Definition ~   - - - 582

beyond anything superb.

7-4 7 39 2-I6-3  -  - - - - Pos 216.6, 216.5, 215.9. Stars working. Defini ~    715

tion curiously hairy.

l i4 13 52-1 154 13 37 243-3 18 3 8’ (a Circini.) L white, S yellow, superb *_ Pos A- 1555 581

242.1, 245.3, 242.4.

57--4 I3 49 245-3 zo 4.' 9 Small star pale yellow. Pos 244.7, 246.0 .. .. .. . . A- 155 785

4692 14 29 40.3 131 55 21 298-5 1o 9 9+ . . . . . . . . . . . . . . . . . . . . . . . . . .  455

41.4 56 1o 300.1 6 9’ 9’ .. .. . . . . . . . . . . . . . . . . . . .... . . . . . . . .. 457

4693 14 30 34.0 162 4.5 12 204.4 18 1o 10 . . . . . . . . ...... . . . . . . . . . . . . . . . . .........‚ ... ' -    569

1- 14- 30 38-8 144 26 47 204.5 5 9=9 Fine-|¢...... . . . . . . . . . . . . .. ^l53 694.

40.8 27 3 200.5 5 8’ 8’ Pos 200.7, 200.3. Fine sk . . . . . . . . . . . . . . . . . . ..      577

-—- 14- 33 - 144. 53 - ‚ ‚  . -- ._ 6 7’ Class 5. Revofß.“double”B........ . . . . . . ._ B- 5015 Е

4694 14 33 25.7 114 16 30 4.5: . . . . . . . . Strongly suspected to be close double extremely A- 1653 690

unequal, but no time to verify, and а S. Easter

rising.

4595 I4 33 49-4 164 13 15 292.1 15 7 11 ........... . . . . . . . . . . . . .. .. L-5044 606

4696 14 3452.3 134 9 17 210.0 4, 6 14. .............................. . . . . . . . . . . .... B-5041 455

4.697 14 34. 57-6 159 49 10 139.2 15 8 9 Ров 138.8, 139.6, A 3rd 1|: = 14m .. . . . . .. B- 5040 598

61.5 4_9 7 |415 15 3 8’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ------ 597

4593 I4 35 11--I 141 39 7 261.4 10 5’ 13 Delicate. Too much wind for a measure . . . . . . . . B- 5044- 711

‘Ё I4 35 10-3 114 42 38 136.8 7 6 7 Fine 10:. 54 Hydrœ = III. 97 . . . . . . . . . . . . . . . . . . A- 1667 453

4599 I4 35 2-6-1 148 41 14 126.7 35 7 10 Large * orange . . . . . . . . . . . . . . . . . . . . ... . . . . . . . B- 5051 713

38.0 4.1 34 127.4 4.0 6' 10’ L orange, S greenish blue. [`_N.B. Both observa- - - - - - - 715

Наш rightly reduced. An error of 10‘ in one or

other столетий: reading must have been сот

miHed.]

47oo 14 37 7-5 100 22 23 222.4 25 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     -- 698

4701 14. 37 4.3-2. 126 4 12 87.5 5 1o 10+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - - -- 448

4.702 1433 2-I 125 7 21 212.7 10 9 11 Veryneatsta.r.............. ... . . . . . . . .. B. 5062 446

4703 14- 38 47-4- 157 4-3 7-5 225i 10 8 11. Pos estimated from diagram . . . . . . . . . . . . . . . . . . . . ‚. . . . . 587

4704. 14. 38 59.9 151 58 48 276.3 5 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . .... ......... - - - -  596

4-705 I4 39 20~5 140 53 5 184.8 5 9’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693

4705 I4 39 54-4- 136 4.1 54 217.4 '7 8‘ 10 Pos 218.5, 216.3. Both stars high yellow, almost B- 5073 695

orange.

4707 14 39 55.9 155 4; 35 119,7 15 7 8 Very fine ak. Pos 222.4, 218.8 .. . „...... .. .. B. 5071 579

4708 14 41 29.5 94, 45 55 330.6 12 1o'=1o’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603

4709 14. 4.1 30-4 145 1.0 16 225.6 п 9 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . 694

4.710 144,139.0 13122.34, 2.65.3 17. 9 9’ ...... ‚ . . . . . . . ......................... ... .. 456

4711 14 4.1 44.7 124 19 13 330.9 8 9 п. . . . . . . . . . . . . . . . . . ... . . . . . . ............ . . . . . . . . . . .. 443

—— 14 42 5.8 135 8 32 225.6 18 8 11 L white, S dusky red . . . . . . . . . . .. .. . . . . . . . . . . .. B. 5089 695

6.5 939 223.5 15 8 11 . . . . . . . . . _ .... . . . . ._ A. 171 4.55

Зк
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218 REDUCED oBsERv.1'rIoNs 01‘

N0. R À. 1830.0. N P D. 1830.0. POIÍÜOB. Dl§t.,Mlgl1ih1d0. Rgmgrh. Synon. Sweep.

li. m. 1. d. д ‚ ‚

4712 14 4.3 3-2- I44- 43 37 222.1 6 9 =9 Pos 222.6, 221.7; íìne .. . ,... . . . . .. 694

4.3 4.3 43 223.7 6 8 8‘ Pos 224.3, 223.1; fine 1|¢...... ...... . . . . . . . . . . . . .. 577

4713 14 43 12.5 100 1448 129.7 25 9’ 10 .......... . . . . . . . . . . .... .. . . . . .. .. 698

4714 144412.1 1525140 147.6 20 8 9 ............. . . . . . .................-........ .... 785

12.1 51 8 146.1 25 8‘ 8‘ . . . . . . . . . . . . . . . .......... . ... 581

20.6 5o 44 14.3'9 30 9 9’ There is reason to suspect the right ascensions of the   - -  596

last two hours of4715 1445 2.1 137 11 9 275i 2 7 8 Finestar.................................... B.5112 464

2.7 10 39 273.1 2 6’ 7 Veryfìnedoublestar.... ............. ... 695

4716 14 46 28.8 11358 27 2.0 Ц 9’ 11 Veryneat ищи... . . . . . . . . . . ........ . . . . . . . . .. 453

4717 14 46 37.7 128 37 40 215.1 18 9 10 . . . . . . ...................................... ~--»- 573

4718 14 47 I-3 124 41 42 60_|'_ 1 9 11 Very delicate. Pos estimated, distinctly separated B. 5123 446

with 12 inches aperture a11d 180, but too late for

a measure. the whole aperture having left some

Q doubt, and time being in consequence lost.

2.7 41 45 } 72.0 1) 9’ 11 Delicate. Queryif it have not also some kind of 447

|` nebulous or furryappendage. I remember fancy

ing something of the kind in last night’s obser~

vation of the same object.

4719 14 47 10.9 148 14 42 42.3 25 8'= 8’ Pag 43.1, 41.9, 41.9. [N.B. This obs makes the .. 575

minute of R A 48, but both the other observa

tions agreeing in 47, that must be preferred.]

13.8 14 46 37.7 20 9 9 . . . . . . ..., . . . . . . . . .... . . . . .................. .... 582

14-2 14 34 43.1 18 9’=9‘ . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .. 713

à 14 4-7 32-2 110 37 4.4 279-7 15 6 7‘ L yellow, S more yellow; a curious coloured A. 1690 588

star, not a bad miniature of a Centauri (is H.

145.28 = Sh 190).

4720 14 48 15.7 95 10 57 ...... 10 1о’=1о’ . . . . . . . . . . .......... . . . . . . . ................. - - . — —‚ 598

—— 14 48 56.3 111 41 55 92.3 12 9 10 . . . . . . . . . . . . . . . . . . . . . . . . ._ h. 2757 690

4721 14 48 59.3 125 39 49 257.8 1} 11=11 . . . . . . . . . . . . . . . . .......... . ‚ . . . . . . _... ...... 448

4722 14 49 14.1 120 0 59 34.4.5 1o 6’ 9 Pos 344.3,344.7. Fine . . . . . . . . . . . . . . .... -... B. 5141 794

16.2 1 18 344.2 8 8 10 Pos 343.8, 344.5. Neat * .. . . . . . . . . . . . . . . . ._ 451

4723 14 49 58.3 141 13 42 171.0 6 7’ 12 The chief ofa pretty bright group . . . . . ......... B. 5145 711

59-1 14 12 171.6 4 8 12 [В. 5144 does not exist] . . . . . . . . . . . . . . . . . ..... . . . . .. 468

4724 14 51 8.2 126 13 44 233.5 15 8 11 Wind violent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-60

4725 14 51 35.8 134 50 36 350.9 12 9 11 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .. 455

4726 14 52 33.4 139 4 12 99.4 3 1o 10’ . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . ...... 4-67

34.9 457 96.8 4 1o'=10' . . . . . . . . . .......... . . . . . . . . . . . . . ...... . . . . . . . . . . .. 693

4727 14 53 25.5 117 9 19 36.2 5 9 =9 Very fine doublestar . . . . . . . . . . . . . . . . . . . . . . .... 453

26.9 943 37.3 8 9=9 . . . . . . . . . . . . . . . . . . . . . . . . .. 451

4 4713 14. 53 33.7 136 23 5 109.8 «} 5'= 5‘ (rr Lupi). Suspected with 180, plainlyseen double B. 5166 695

with 320 and the whole aperture, in spite of much

flare, which rather assists the division.

4729 14 53 42.7 159 29 40 324.3 10 10 10 Pos 325.3, 323.3............ . . . . . . . . . . . . . ... . . . . . . .. 567

4730 14 54 24.9 126 55 -_-,g 316.5 12 8 11 Wind violent . . . . . . . . . . . . . . . . .. 460

4-731 14-56 42-7 167 1311 259.8 1} 9 11 Thesouthem of3 . . . ‚ ...... .. . .. ...... 587

4732 14 56 55.8 137 39 4 72.8 9 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . .. 463

4733 I4- 57 36-1 129 6 37 328.0 15 8 11 Wind violent ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 460

38.7 7 35 323.3 15 8 12 . . . . . . . . . . . . . . ........ . . . . . . . . . . . . ........‚. . . . . .. 573

4734 14 58 39.5 144 40 58 242.7 12 5 15 Pos 241.7, 243.8. Large star pale yellow. A most B. 5193 577

delicate and beautiful object. The small st-ar one

of the most minute companions to so large a one

in the whole list of such objects.

41.0 41 13 237.1 12 6 14 Pos 236.3,237.8...... . . . . ........... . . . . . .... . . . . .. 694

4-735 I4- 59 14-7 1494446 27.8 3 7’ 12 ................ .. .. .... 575

18.5 44 8 27.3 6 8 13 Elegant star .. . . . . . . ...„... . . . . . . . . . .... . . . . .. 582

4736 14 59 20.8 114 23 21 166.8 6 11=11 ...... . . . . . . . .............. .. .... ... . . . . ._ 453
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DOUBLE sTARs. 219

No. R A. l830.0. N P D. 1880.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. m. s. d. о ‚ ‚

4131 14 59 31-5 165 39 1 270-3 6 9’ ‘о Athirdstarsf ............ .. _ 527

6. ` . " = °’ "_ ' '. .....

ч 59 1 ю -9 5 2:; ri 3 :: ;Т‘1":‚„3:;т:‚„‘;;’„„‚2::‚ 1 .'17, Wm“438 п S â 153.4. 8 9: 11 }[Nis_i P = 11.6° 5'4.5'. The RA ofthis ohser . . . . .. 4,47

.... 6 9 12 nation as to be preferred. The P D in one or

the other observation requires a negative sign in

the indes: reading, which has been inadvertently

omitted, and no ground exists to decide which is

right.

4739 15 0 - 136 25- . ‚ . . .— ‚‚ 6 6 011115016 . . . . .. E

1 15 o 7.6 14.1 2-5 57 247.6 80 4.’ 6 (ZLupi) . . . . . . . ......... . . A. 1717 711

8.2 1.6 4z 147.6 - 4’ 7 AR.A=6'.5 . . . . . . ....... ..... „...... .. А. 176 4.68

È 15 O 9-2 138 5 4 142.8 25 б 7 (|:Lupi)........ . . . . . . . ..... . . . . . . . . . . ... В. 5201 693

9-7 4 57 145.8 30 6 б‘ Pos 14.5.4, 14.6.3 . . . . . . . . . . . . . . . . . . . .. .. + 5205 4.67

10.4, 5 33 144.0 25 5’ 7 Pos 144.3, 144.2, 143.4... . .. . .. A. 177 464

4.740 15 o 1o.z 117 4,3 4,8 30: .. Excessivelyclose(ifdouble).... . . . . . . . . . . ...... ...... 4.51

4741 15 046.3 131 4.020 139.5: 3 10 11 .......... . . . . . . . . .... . . . . . . . . . . ... . . . . . . . . . . .. 4.57

474.1. 15 056.7 |64. 57 o 203.3 15 6 13 . . . . . . . . . . .... ........ .. .. 605

4743 15 1 29.0 11,; 11 15 199.6 15 8’=8' Pos 199.3, zoo.o..... . . ...... . . . . .. .. 794.

4744. 15 1 35.0 169 35 5 59.0 12 10 1о’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 593

6 A B .
4745 15 1 43-8 125 35 57 5:02’: 1; Ig :Í B С :Triple .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.46

—— 15 2 5-3 94. 56 26 . . . 30 10 1о’ A third (Э if 1:) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 1914 608

4746 15 2 9.1 14.8 25 14. . . . . .. .. 8’ A very composite or multiple star, consisting of a . . . . .. 713

chief star 8’ ш, and perhaps a dozen of 11., 13,

14 m, all within the distance of а -im class

double star. Ill defined.

9-3 z 5 46 . . . . - - . . — . — . Curiously multiple. One of its companions is close . . . . . . 582

double, pointing to the large star which is 8 m.

The smaller stars a.re 12 or 13 111. Such mul

tiple stars are rare. It is n close group, not

above 14’ diam. In the diagram 1o companions

are laid down.

4747 15 2 42.4 14,5 3 55 . . . . . . .. . . . . . . Double. No description . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694.

4.748 15 2 54.-4. 130 48 8 11.4. 15 9 9+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 456

56.3 4.8 zo 6.7 18 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718

57.2 4.8 3o 12.0 18 9 9’ Pos 14..o, 10.1 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 457

4.74.9 15 345.7 14.64413 255.0 5 1о 11 . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 577

4750 I5 4. 7-I 137 25 44. 23.2 12 7 12 [Right reduced, but B’s R A differs 23‘]. . . . . . . . B. 5238 463

4.751 15 4 47-4 164 35 zo 298.7 4 9’ 9‘ Pos 298.3, 299.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ .. 569

4752 15 6 31.3 113 56 32 6.5 15 8’ 11 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.4.6

33.5 56 52 9.8 15 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44,8

— 15 6 45-4 131 15 ‘з 136-5 2° 6 1 P°S8136-1» 136-4s О‘ L\1Pi-) f1‘+ м’ I-11Pi=A A-1118 463

1 o.

4-753 15 6 45.4 137 15 15 173.5 2.1 6 6 р‘ Lupi. Close double. Mean epoch, 1836.211 .. . . . . .. E

È 15 8 i 97 36 _L_ 4.7 2 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Е. 1915 699

4754- 15 8 31.0 147 21 3o 306.7 3 11 „_ ................ .. . ...... . . . . . . . .. 531

4755 15 3 33_3 126 4. 3o zc1.1 3 8’ 9 Fille star . . . . . . . . . . . . . . . . ... . . . . . . . .... . . . . . . . . . . .. 4.4.6

4.756 15 9 46.8 113 37 38 180i § 9 9’ Requiresveriñcation . . . . ...... . . . . . . . . . . . . . . . . . . . . .. 588

4.757 15 9 53.3 148 41 30 110.1 5'= 5’ (у (_.'irciní.)' Pos 109.8, 110.4. A momentary В. 57,83 575

glimpse with 180 xnduced me to apply 320 with

12 inches aperture. It was then cleanly divided,

and these are good measures.

56.7 4_1. 9 102.9 1 6 ==6 A beautiful object. Pos 1o4..4, 101.3. The first . . . . .. 717

with 480, which separates the stars by «L» diameter;

the other with the same power and un aperture

reduced to 6 inches.

4.758 15 956.4, 96 34.41 77.5 4. 10 11. .... . . . . . . . . . . ............... . . . . . . . . . . . .. 609

4759 15 lo 33.9 169 3640 48.4 25 8 11 ARA=6'.z5 ............ . . . . . . . .. 7c3

1 ‚~



220 REDUCED OBSERVATIONS OF

No. RA.1830.0. NPD. 1830.0. Position. Dist. Magnitude. Rgmpu-kg, Synon. Sweep.

h. п1. s.d. о ‚ „

4760 15 ю 5s'° 166 55 7 19.3 20 9 10 .............. . . . . . . . . . . . . . . . . . ...... 704

-ì 15 U 1°5 134 5 È 173.3 4.0 4’ 10 (е Lupi) = A. 182. Piace by Catalogue in RA. A. 1739 455

Ров 173.2, 173.5.

4761 1511 15-5 15444 п 1.3 15 9 9+ . ....... . . . . . . . . . . . . . . . 531

I5-7- 44 56 3.1 1-0 1o=1o .............. ..... . . . . . . . .... . 785

4-751- 15 11 4-0-5 169 36 34 45.0 20 9 10 Largestnrred. . . . . . . .. ..  . 593

4-753 15 U S7--4 144 45 26 320.7 I0 10 10 ............ . . . . . . . . . . . . .............. . . . . .. 694

4-754 15 13 °-° 163 47 14 248.8 25 6’ 12 ТЬе obs gives 163° N PD. B makes it 162° by B. 5302 569

18 obs. I have misread 1°-if it be the same ak.

4.765 IS 13 31-7 122 26 17 97.1 3 9’ 10 Bothruddy............................ . . . . . . . . . . .. 794

4766 15 14- 53—° 132 15 27 128.5 15 9‘ 1@ . . . . ...... . . . . . . . . . . . ....... .. . . . 4,54.

4.757 15 15 °-7 116 8 58 140.0 30 8’ 11 Lred,Sblue ............ . . . . . . . . ———. - 453

4.768 15 IS 17-7 1о9 943 114,9 8 9’=9' ................ .. . ‚ . . . — . . . ‚ .... ..... . . . . . .. 722

4769 15 15 19-4- 111 18 4,8 191,1 12 3 9 Pos 191.7, 19o.6....... .... ............... . .. .. 588

4770 15 I6 9-1 164, 19 9 196,7, 7 19:19 V€fyll€8i'.Si’¿1l‘.... . . . . .... ......‚........... .... — 569

4,77] I5 I1 12.7 547 39 10 |87_| 4, 9’ 9’ NeatSi.&l‘............ .... . . ‚ . . . . . . . . . ‚ . ‚ . . . . . . . .. 581,

4.772 15 17 — 140 50 — 350.1 12.6 3 11, Meanepoch, 1837.094 .............. . . . . .. E

4773 15 17 27-6 153 ‚в 39 165,7 s 3 3 . . . . . . . . . . . . . .... . все

__ 15 18 16.3 ‚до д 43 131.9 5 8 9 [2’s PDfor 1826 is 1co° 17'] . . . . . 2. 1939 698

4.774» 15 13 39'1 118 15 58 8.5 10 7 ю Pos 9.5, 7.5. Fine 1|: . . . . . . . . . . . ...... B. 5349 4,51

4775 I5 I8 55-5 109 18 5 4_0-_!__ 10 10=10 North ofzenith,toolate for measures,... 77,3

4776 I5 19 3-0 131 19 37 226.5 6 5' 9 Lwhite, Syellow. Pos 225.4, 227.7 .... . . . . .... B. 5351 713

4.8 20 50 224.0 3 7 до Pos224.5,213.4..................... .... 4,57

4777 IS 19 15-1 14.6 4.8 S1 299.8 5 8 IQ .... . . . . ‚ . . . .—‚....‚.›.......... . . . . . . . . . . .. В. 5355 717

25.8 49 3 297.2 4 8 9 Fine ak. Pos 297.7, 296.8. N.B. This obs makes .. 577

the minute of RA 18, which being a manifest

mistake is corrected.

25.8 4.9 16 299.7 6 8 9’ Ров 300.7, 298.8 . . . . . ....... . . . . .............. . . . . .. 694.

28.2 48 11 291.8 4 3’ 11 Pos 292.0, 291.5. Neatstar . . . . . . . . . . . . . . . . . . .. .. 4.69

4778 15 19 55.4 142 16 4.2 195,7 15 3 3+ . . . . . . . . . . . . . . . . . . . . . .. 711

4779 15 zo 6.8 96 23 24 17,5 13 9 п’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603

4780 15 20 10.8 169 58 46 269,3 25 9 9+ Averyprettydouhlestar . . . . .. 593

11.9 58 25 271.3 3 9’ 9’ . . . . . . . . . . . . . . . ‚ . . .. 703

4781 15 20 47.0 132 21 25 196.4 12 9’ 19 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 455

4782 15 21 2.0 131 17 59 266.5 2} 11=11 . . . . . . . . . . . . . . . . „...... . . . . . . 456

4783 15 21 58.6 1о9 35 26 277: 12 6 9 Neatstar. Position rude .......... . . . . . .... 7-1.2

4784 15 22 — 137 0 —- 238.2 43: 7’ 10 Meanepoch, 1836.961 . . . . . . . . . . . . . . . ._ E

1- 15 23 4.7 113 5410 119.4 10 7=7 11.64.20 453

5-5 54- 23 123.1 12 7 = 7 Pos 122.5, 123.7. Very fine D ak  - S. 673 538

6.7 55 2 121.1 20 8=8 . . . . . . . . . . . . . . . . ._ 793

4785 15 23 52.1 123 50 22 ...... .. 11=11 ТЬе preceding of 2 stars 2’ dist, very strongly sus 4.46

pected double.

4786 15 23 53.1 130 35 30 5.5 § 4’ 4,’ (7 Lupi.) Pos 97.6, 94.3 95.7. Cleanly divided iAC.176o 718

9 with 480, and the black division well seen. Mea

sures perfectly good. and to be depended on.

With 800 well separated ; with 180 and triangular

aperture perceived to be double. [This shows

the dist to be underrated at two-thirds of a

second.]

4.787 15 24 12.1 169 4 10 316.4 15 9’ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 703

13-9 4 16 303.5 10 8’ 9 [Оле or other Qfthese positions mus! have been . . . . .. 593

erroneously read aß', or the micrometer displaced

before reading.]

4733 15 24 - 134 23 — 348.5 3.1 5 8’ Mean epoch, 1836.443. fLupi ._ B. 5384. E
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No. R A. 1830.0. NPD. 1880.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. m. s.d. а , ‚‚

4789 15 24 20.8 143 54 26 89.5 12 9 = 9 [An error qf1‘“ in R A corrected] .. . . . . . . . . . . . . . . . . . . 469

13.6 54 50 89.3 15 9’ 10 . . . . . . . . . . . . . . . . . . . . . .............. . . . . . . . . . . . . .. 694

13.6 55 51 88.3 15 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599

23.6 54 57 88.5 15 8‘ 8’ Another 7’ mag to north . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711

16.8 56 1 9o.o 12 9 = 9 Exactly in the parallel by the horizontal wire...... ...... 463

4790 15 1,6 56,7 168 1o 3o 349.0 18 8 11 Pos 348.3, 349.8... . . . . . . . . . . . . . . . . . . . . . . . . . .. 703

4,791 15 9,3 18,3 137 4,7 51 117.1 10 ю 10 . . . . . . . . . . . . . ........... . . . . . . . . . . ... . . . . . .. . .. 463

4791 15 29 È 161 53 51 11o.o 6 7 8 R Anot regularly taken on the wires . . . . . . ..... . . . . .. 606

ï 15 19 14.1 147 3311 94.3 5 7’ ю Lveryorange, Sgreen...... . . . . 54,15 717

. 19o

__ 1519 18.8 98 13 24 6.9 5 7’= 7’ . . . . . . . . . . . . . . . . ...... . . . . . . .... . . . . . . . . . . .. 2. 1962 609

4793 15 19 55.9 137 43 41 16.7 15 9 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 695

57,7 43 31 20.5 15 9 11 .. . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . .. ...... 463

4,794, 15 3@ 51,8 14.1 17 39 147.7 17, 1Q 17 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 599

4,795 15 31 19,4 148 34. 18 222.! IO 8 ll . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . .... . . . . . . . . .. L, 64,77, 717

11-4 34. 2.5 221.7 4, 8 17. ...... . . . . . . ....... ‚ ‚ . . . . . .... . . . . . ... . . . . . . . . . . .. 575

4796 15 31 —— 148 9 - 116.6 34.4 8 8’ Meanepoch, 1836.683 .. . . . . . . . . . . . . . . . . .. E

4,797 15 5; 50,0 139 40 5 256,3 1,9 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... B. 5439 693

4,798 15 37, 9,9 173 4.3 14 138,6 18 8 11 . . . . „......“ . — . . . . . . ... . . . . . . . . . . . . . . . . . .. L, 6494 594

4799 15 3;, 13,7 158 17 15 80,1 1Q 10 1| ... . . . . . . . ...... . . . . .... . . . . . . . . . . . . . . . . . . .. ,_„„ 709

- 15 32 25.3 154 54 9 156.1 15 7 = 7 Pos 155.6, 157.3, 155.7; the two last with 320. В. 544,; 600

` Fine star.

19,3 54 8 158.1 1} 7 = 7 Pos 159.3, 156.8. Very fine 1|: . . . . . . . . . . .. .... R. 20 580

19.7 54 8 155.8 1 7‘ 7‘—|— Pos 155.3, 156.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 581

___ 1533 49_7 100 3517 49,4 7_9 9 9'+ .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 1965 591

4800 15 32. 41.1 135 13 4.1 190.4 5 10:10 Neat star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,54

43.3 14 1 189.5 4 9'=9’ . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . .. 454

44.3 13 3; 190,5 4, 9’: 9‘ Pos 190.1, 190.8.. .. .. . . . . . . . . . . . . . . . . . . . . . . .. , __ 455

48o1 15 32 24.8 166 4,1 и 160: д; 9’ 10 Veryilldelìned . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7o4

4897, 15 35 51,4 132 7, 7,; 287,9 15 19 д; . . . . . . . . . . . . . . . . . . . . . ........... . . . . . . . . . . .. ...... 456

541 3 3; 131,7 3 19 п, . . . . . . .... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718

4803 15 35 51,4 117 39 58 3_14_2 49 8 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L, 6516 451

4304, 15 36 43,4, 93 4,9 17 , , , , „ ,_Q g=g . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . ._ 609

44.6 49 2 102.4 16 10 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 591

4805 15 37 — 141 41 - 135.2 33.0 б 11 Epoch, 1837.341 .. .. . . . . . . . . . . . . . . .. B, 5434 E

4806 15 37 144 14, Q 311,7 12 9 12 . . . . . . . ...«s . . . . . . .... . . . ‚ . . . . . . . . . . . . . . . . .. ......

4,307 15 37 35,3 110 47, д; 357,3 „_ 3 15 Small 1|: extremely faint . . . . . . . . .. .. 77,7,

_ I5 37 54,5 144 5; 0 16,0 ;5 7 10 Two more companions formingacurve . . . . . . . . . . В, 54,36 696

A. 193

57_o 31 23 11,3 3_9 8 9 ... . . . . . . . . . ‚ . . . ... . . . . . . . . . . . . . . . . . . . . . ... ‚‚„„ 694,

4808 15 33 41,5 1335311 58,3 9, 11=11 ...... . . . . . ... . . . . . . ... . . . . . . . . . . . .......... ...... 455

4,809 15 39 __ 150 10 -— ‚ЁЁЗ ё 3 ЁЁЕЕржЬ, 1836.144 . . . . ... . . . . . . . ...... . . . . .. E

4810 15 39 11,8 135 56 36 66.0 15 9 п. Pos 64.9, 67.0. L white, S red . . . . . . . . . . . . . . .. . . 463

11,5 57 7,0 67,7, 12 8’ до . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 464

4811 15 39 31.2 131 53 9 64.5 3 10:10 . . . . . . . . . . . . . . . ........................... 456

l 15 4,0 19,6 9„ 4„ 44 165,3 15 9 9 Pos 165.4, 166.9, 168.1, 165.0 . . . . . ... . . . . . . . . .. 2, 1974 603

4812 I5 40 37.7 137 35 48 76,4 4 10:10 . — . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . , , , , „ 461

37,8 34 35 78,@ 5 9’ 11 . . . . — . . . . . . . . . . . . . . .  . . . . ... ‹ - . . . . . . . . . ‚ . . . . . . . ‚ .. 412

4"; -5 - 1- 1° = 6 -I "1:9@;f¿.:.ä~§-.tîë.%.ï;.ei.;3..ì‘§ä;s.‘:,‘:;:ï;‘îe B- “<74814 15 41 19,1 116 11 1 2 9’ 11 Vlûlelliî . . . . ‚... . . . . . . . . . . . . . . . . . . . . . . . . , , , , _ , 460

А 15 41 37,6 160 3Q 313,7 8‘ 9 liS(l0\ll)lC lll в .  .  . — . « . . . . . ......... .. B, 5598

31.
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No. R A. 1830.0. N P D. 1830.0. Position. ВЫ. Magnitude. Remarks. Synon. Sweep

h. m. s.d. а ‚ ‚

4315 15 42 13° 11-4- 2314- 14.0.3 15 9 125 . . . . . . . . . ....... . . . . . . . . . . . . . .. 791

—— 15 41 11-3 139 49 1-3 10.3 1o 8 9 A. 195 . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . .. B. 5515 693

4-315 15 41 54-7 173 38 5 313-6 15 8 11 Pos 311.1, 315.8, 313.1, 313.3... . . . . . . . . . . . . . . . . . . . .. 594

 B .

4817 15 4-3 5-3 135 29 28 ‘Ё âC}Tnple . . . . . . . . . ———— .— 463

4818 15 43 5-3 135 3o 1.8 198.5 5 11 11 Thesfoftwo doublest. . . . . . . . . . . . . . . . . . . . . . .. 4.63

4319 15 43 4-4-3 156 1° 17 354.1 15 9 11 ......................... .... 579

-_ 15 46 "9 113 7-7 11 4-6-5 15 6'= 5’ Splendid D :|:. Pos 46.7, 46.3 . . . . . . . . ...„... B. 5535 591.

’"3 _ 1-9 13 4-3-0 12 5'= б’ Ров 48.3, 47.8. Superb. (E Lupi-Scorpii= + 5535 791

A. 196.) [N.B. Thi: ia not to be confounded

wal» z smpn', sh. No. 216.]

4820 15 4-5 1°-3 121’ 23 31 146-0 2‘: 9 9+ ...... ................................... 794

4-321 15 43 " 111 31 ‘— 145-1 21-1 3 3 [Май Р D = 11.2. 31, in which cue the star is B555°? E

B. 5550.] Mean epoch, 1836.887.

4-321- 15 47 10~0 12-3 39 30 91.0 5 1o=1o . . . . .... . . . . . ............... . . . . . . . . . . . . . . . . - - - — -- 452

4823 15 43 333 ‘з; 19 ro 117.1 15 s 15 ....... ....... ............. L. 6614 472

1’ 15 48 49-4 17-7 54 31 2-0-7 I1- 5' 9 (э; Lupi). Pos 2.0.7, 10.8. Wind violent . . . . . . .. A. 1811 46o

$1-9 54 21 1.3.4 15 5 9 Pos 14.1, 11.4, 13.5. S blue. Perhaps A. 197. . . . R- 21 46!

__ 15 49 153 159 15 7-1 32.0.3 20 8 8 Posprecarious. Noh`me...................... 6-4-93 721

431-4- 15 49 40-5 135 47 ° 14.0.5 4. 9’ 11 . . . . . . . . ........... . . . . . . . . . „... . . . . . . . . . . .. 463

4825 15 50 È 147 17 È 151.1 15 6’ 9 Pos 1.50.3, 252.1 . . . . . . . . . . . . . . . . . . . . . . B. 5559 581

4816 15 51 3°-<> 119 15 53 78.1 2 19:19 Neat sm........................................ -. 45:

4817 15 51. 14.8 133 56 4 170.0 15 9 11 PDnot good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - -  - 455

15-1 54- 47 173.0 15 10= 10 [Is one of these stars variable ?] . . . . . . . . . . . . . . . .  - ~ -  - 454

4818 15 51 51.3 131 50 5° 9o.7 3 9 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - ~  471

4-819 15 52 53-0 149 39 13 359.1 11 8’ 10 Lvery red, Swhiœ ........................ .. 717

l 15 35 1-7 1°° 54- 7-9 80.5 5 5 9 (Е Librœ.) Superb D star . . . . . . . . . . . . . . .. . . . . 2- 1993 591

1- 15 55 5-1 1°° 58 35 10о—_1: 10 8 8 Near E Librœ. Neat 1|: . . . . . . . . ........ . . . . .. 2. 1999 591

——— 15 55 17-7 153 14 5 12.7 90: 5 6 А third = 14 m, following forms a triangle B- 5534 537

(д Apodis). + 5586

———‘ 15 55 33-3 ‘O9 I9 38 915-5 13 3' 4 Pos 16.5, 14.7. (ß Scorpii.) . . . . . . . . . . . ... .... A. 1836 711

34-9 1° 3 19.5 18 3 5 . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .. cr. 5o6 6o1

4-330 15 551 — 137‘ 31- —— 1.31.7 1.1.2. 9 10 Epoch,1834.348 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - -  E

4.831 15 56 9-3 115 17 43 356.6 4.o 6 13 The middle 01‘; . . . . . . . . . . . . . . . . .... . . . . . . . . .. B. 5598 4.61

9-7 17 5 360.0 4o 6 11 Wind violent. (Р position.) .. . . . . . . . . . . . . . . . . . -- - - - - 4-60

359.1. ‘40 5’ 11’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 461

4831 15 56 29.7 11.3 23 1 Ig . . . . . . . . . . -  - - -- 791

— 15 56 39.1 95 49 33 Í Ё‘; ё îlë Ё [The large :I: not noticed as close double.] . . 2. 2005 608

4-0-3 49 5 ...... 1o 7 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - — - —— 609

4833 15 57 9~° 135 51 5° 141.0 3 1o=1o Pos 141.3, 140.7. Neat 1|: . . . . . . . . . . . . ....  ~ - - -- 4.63

——— 15 53 4-2--4 111 11 13 86.3 15 7 7+ Fine star. (Noíicedaa D by B.) . . . . . . . . . . . . .. B. 5613 794

4.834. 15 59 19.9 117 39 38 до: zo 9 = 9 . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .. 45;

4.335 15 59 58.1 143 4.6 31 85.3 10 9’= 9’ Chief 1|: in middle of a superb cluster . . . . . . . . . . . . . . . . . . 469

59.8 4.7 4. 35.9 1; 9 = 9 Chief of a cluster . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . 468

.... 45 3° 35-7 7 1o=1o NORA, andPDbad . . . . . . . . . . . . . . . . . . ...... ». . 694

4.836 16 o 13.3 11.4 1.4 19 9.96.6 35 8 9 Neat star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791

4.837 16 0 33.6 133 12 10 30.0 8 9'=9’ . . . . . . ................ . . . . . . . . . . . . . . . . . . . . .. .. . 471

33.7 11 42. 79.0 6 9'= 9’ Neat 1|: ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 454

36.7 11 4o 75.6 6 9=9 Pos 76.0, 75.4, 75.5 . . . . . . . . . . . . . . . . . . . . . . . . .. 455

—- 16 о 49.4. 97 47 27 256.7 20 8’ 11 [Obeâkgivçts 965’ P D, butf 609 agreeing with 2, Е. 2012 697

‘ ш esi 97.

49.9 4.8 6 154.6 3o 5’ 17 [A mistaken wi_re, proved by the reexa.mi11ation of . . . . .. 609

both observations, corrected.]



DOUBLE suns. 223

No. B. A. 1830.0. N PD. 1830.0. Position. Dist. Magnitude. Remarlu. Synon. Sweep.

h. m. s.d. о ‚ ‚‚

4838 16 1 38.4. 13937 49 136.1 20 9 10 ‚—.............. .............. ..... . . . . . . . . . . .. 465

4339 16 1 47.0 117 57 33 84.5 3 7’ 1o (12 Scorpiì) . . . . . . . . . . . A. 1849 451

_ 16 2 36.7 109 0 29 336.6 60 5 6 v»S'co1p1'i=a.5o9...... . .... . . . . . A. 1851 722

_._ 16 437.9 97 |137 Q-_Iz 9,0 3 9 ....... . . . . . ........ .. . . . . . . ...... .  2.2018 697

_ I6 4.57.1 99 58 34, _...__ 18 8 11 . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ...... . . . . . .. 2.2019 590

58.0 58 4_3 151,6 1_0 8 11 ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . 59!

4840 16 6 23.8 124 23 21 293.3 4 9 9’ РО! 292.7, 293.9. Elegant ak . . . . . . . . . ...,... . . . . . . . 592

434,; 16 7 11.1 139 44 5 348.5 25 6 11, (И Normœ) . . . . . . . . . . . . . . A, 1862 465

4841 16 728,9 136 25 9„0Q_8 zg 9 11 ‚.... . ‚ . — — . . . .............«........-.-9 ......__ 16 3 49-4 139 19 18 314,3 35 6’ 7 POB 312.9, 32.5.7. [Markedûä 11014018 in B.] .... В, 5685 794

50.7 2_9 18 311i gg) 7’ 8 .............. . . . . . . . ......... . . . . . . . . . . . . .. A,1866 4,51

4,343 16 1o 29.1 17,1. 54 36 270.6 15 7 13 The preceding of 2 . . . . ...... . . . . . . . . . . .. ._ L_ 5795 791

_ I6 1032.1 1331931 196,3 4_0 5 9 A.2OO . . . . . . . . . ................. . . . . ........ B, 5699 4,55

_ I6 1034-7 109 4,1 51 33,6 15 7’ 8 ... . — . . — . . ..........»«..~» . . . . . . . . . . . . . . . . .. 0,515 77,1,

35,5 4, 23 ‚Зд 15 3 3’ . . . . . . . . ...... . . . . .. 601

_._ 16 10 51.9 115 9 42 274.3 15 4’ 9 (в Scorpii.) Pos 275.4, 275.2.....: . . . . . . . . . . . . 4571872 474

. 21

52.8 1o 21 273.4, 15 3 11 A 5.131;/;'l4]douhle ak. [N.B. Much over and under- Sh. 224 453

4344 16 11 8.7 149 1 43 69.3 4 до 10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . .. 717

“+S “ “ 3* 49 4‘ ‘Щ ‘ 1 1’ S“f.-'„:;î.°-î'.§;“:.§“ä‘..1s@.§¿‘f.f.‘.ŕ.;;‘f;‘î.î-5€-'.:2.‘“f:::.1 B- т‘

32o and 12 inch aperture.

4345 16 12 6.2 137 49 45 1553 п 9’ ю . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 695

6.9 48 42 156.2 12 9'= 9’ Both ruddy. Pos 157.3, 155.2........ . .. . . . . . .. . . . . .. 463

4347 16 12 13-5 по 39 24 222.1 6 1o=1o Veryneatstar.................... . . . . . . . . . . .. 478

——- 15 U- 14-2 15339 25 24.2 15 7’ 12 ¢Tria.nguliAustra1is =A. 201 ........... . . B. 5709 600

17.0 38 33 20,6 35 7 9’ »....................» . . . . ......... ‚ ‚... . . . . .. 580

4848 15 1?- 53-9 122 47 25 155.0 6 7 7 Veryilldefined ......................... .. L. 6815 702

61.2 4_7 д 158.6 6 7’=7' Pos 158.7, 158.5. Veryñne* . . . . .. 592

61.6 49 4_5 157,; 8 1 7 7‘ Neat *. ? Р D, thefbeîng over the zenith . . . . . . . . . . . . 791

61.9 4g о 155.3 5 7’ 8 Pos 156.1, 154.5 (144.5inMS.) .... . . . . .. ... 794

4349 16 13 44.2 ,ss 39 35 150,7 9,0 8 ц Athird star near........ . . . . . . . . . . . . . . ... . . . . . . . . . .. 579

44,4, 39 1 1594 15 до п .... . . . . . . . . . . . . . . . ... . . . . . . . ... . . . . . . . . . . . . . . . . .. 709

4350 16 14 0.0 "9 I7 53 351-I 4 7 7’ Very fine ak. Pos 352.4, 351.8 ...... . . . . . . . М. 7607 4,51

4851 1614. 8.8 1313733 96,9 15 8 11 ............................ ............. „_.„ 788

4852 16 14.32-6 327 2944 115_2 6 yg 11 WÍDdVl0l€Dt . . . . . ‚ ............ . . . . . ........ ...... 4,60

4353 16 14, 44,3 137 9 49 336,3 9,5 5 7 Pos 336.2, 337.5. (e Ката}... . B, 5723 4,53

46,0 25 5 9 ....».~s. . . . . . . . ........... . . . . . . ... . . . . . . .. _„_,_4854 16 15 - 147 9,1 — n f .. 6 Class 1. “Very di!l5cu1t"“ to be verified.” B, 577,6 E

— ‘а ‘Б ‘Н 1 + О: 6 ’=’ <S;„.g...‘,’.f:'.’:‘:,i".‘.~.>...ì.“.‘;.§’:,‘i;..i‘;1„‘.::x..“°‘ ârîzz15,9 ¢ 45 2_1 1_ S 7’ 7‘ 111 а great blank space. Has 2 stars 8 ш near . . . . 11, 19 533

4855 16 17 38,5 157 47 о 199,3 4 10 10’ ...-.... . . . . . . . — . . ‚ — . . . . . . ...... . . . . . . . . ... „„„ 579

4856 16 18 36,6 142 13 37 240,7 3 10 11 In 8 Sllpeïb pliflí Of milky Way . . . . . . . . . . . . . . . . . . , _ _ _ ,_ 468

4857 55 58 4_3_1 136 5 37 73,1 5 8’ 10 LWl1Íl'B,Sl‘8d. POS 72.4.,73.9 ............... _„___ 4,65

4858 16 19 4,0 167 8 1 104.8 20 5 14 (‚В Apodis.) Diiiicult. Large 1|: single and well A, 1886 537

defined.

4859 162o13_z 117 56 53 g_74_5 lz 10:50 ..............»«.............. . . . . . . . . . . .. „.... 451

4860 15 zo „__4_ 169 13 45 230-L 8 8 12 Too ill defined for measure . . . . . . . . . . . . . . . . . . . . _ _ _ ‚ _ _ 705

¿S6 19 4 135,1 15 9’ 17, .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ‚ . . . . . . . . . . _ _ _ _ __ 573

4861 16 21 18.7 137 44 39 5i 10 6 10 [Pos dist, and may merely estimated from the L_ 636° 463

diagram.]

4,867, 16 1,2 55,3 15| 10 18 180,7 10 ` 9’ 9' . . . . . . . . . . . . . . . . . . . . ........ . . . . . ... — . . . . . . ...... 596

4863 16 23 51.8 143 24 56 124.1 4 9’ 10 . .. . . . . ............... . . . . . . . . . . .. ...... 463



224 REDUCED OBSERVATIONS OF

No. R A. 1830.0. N P D. 1830.0. Position. вы. Magnitude. 111111111“, 5911911, sweep

h. m. s.d. O ‚ „

4864 16 24 9.6 96 12 50 ...... .. 9’ 1314 Triple classes I. and Il . . . . . . . . . . . . . . . . . . . . . . 608

4865 16 24 18.3 173 41 23 314.4 2 9 11 Pos 311.7, 316.8, 314.7. Ill defined . . . . . . . . . . . . . .. 594

4866 16 25 39.9 146 38 12 130.5 3 7 7+ Beautiful ak. Pos 131.7, 129.3 . . . . . . . . . B. 5770 717

40.8 38 57 125.9 3 9 = 9 Pos 126.1, 127.2, with 320 and the whole aperture; .. . . . . 469

124.4 with 800 and 15 inches; tried 1200, but

could not illuminate the field suiiiciently for a

measure.

41.0 38 26 129.2 3 7 7’ Pos 128.7, 130.7, 128.3 . . . . . . . . . . . . . .. .. .. - - - - - - 712

41.2 38 45 127.1 3 8': 8’ Beautiful nk. Pos 125.5, 128.7 ...... . . . . . . . . . . .. 696

4867 16 26 23.5 133 2 5 295.5 12 7 1o Pos 297.8, 294.2, 294.5.. . . . . . . . . . . . . . . . . .. B. 5777 472

25.8 2 17 294.8 12 7’ 11 Pos 295.6,294.0.......... .. . . . . . . . . . . ..

4.868 I6 26 53-4- 139 59 19 77.9 20 9 9 Haze increasing . . . . . . . . . . . . .... . . . . . 465

4869 1615 54-I 12035 34 60.3 .. . . . . . . . . . . . . .......... . . . . ...... . . . . . . . . .... . . . . .. 478

54.4. 36 18 59.3 10 9 9 .............. . . . . . . . . . . . . . . ........ . . . . . . .. 794

4870 16 27 46.2 126 51 31 19,2 30 6’ 12 Wind violent . . . . . . . . . . .... . . . . . . . . . . . . . . . . .. B. 5783 460

4871 16 27 — 137 26  47.1 27.6 7 10 Mea.n epoch, 1836.864 . . . . . . . . . . . . . . . . B. 5781 E

4872 16 27 49.1 117 27 58 265,5 8 10 11 The preceding ofzdoublest . . . . . . . . . . . ....... . . . . .. 451

4373 15 27  139 1 - 72.1 31.8 8 8’ Mean epoch, 1836.719 . . . . . . . . E

4874 16 27 55-3 150 35 47 298.8 2 `1‹› 10".. . . . . . . ...... .... .. 480

4875 16 27 56.6 117 24 58 275i 8 10 11 The following of 2 double at . . . . . . . . . . . . . . . . . . .. . . . . . . 451

——- 16 28 3.3 114 52 51 67.9 13 9’ 10 Pos 66.7, 69.0 . . . . . . . . . . . . . . h. 1292 453

5265.9 10 7’ 8 A B. Pos 266.1, 265.8

4876 16 28 37.8 138 25 19 164.9 12 13 A C. §Quadr\1ple . . . . . . . . . . .. B. 5792 693

l 14.3 15 ‘ 14 A D.

4877 16 29 31.3 138 12 35 90.0 10 9 11 ................ . . . . . . . . . . . . . . . . ............ . . . . .. 4.65

4878 16 29 37.8 117 39 13 1.3 10 9’= 9‘ . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . .. 723

4879 16 29 38.4 197 14 о 339,9 20 1о=1о A 3rd ak 11 m near. Pos 95 È by diagram . . . . . . . . . . . . 699

4880 16 30 - 136 3 — 151.0 31-9 8 11 Epoch, 1837.348 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... E

4881 16 31 37.7 137 3 13 258.5 5 9’ 11 Ina cluster.. . . . . . . . . . . . . . . . . . . . . . ........ . . . . .. 463

4882 16 31 57.4 133 4@ 8 173.4 12 10 10 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 465

16 32 137, 3 46 183,4, .. ...... . . . . . . . . . . . . . . . ‚ . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . .. 4.79

4884 16 34 37-4- 172 2 42 7.7 30 8 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594

4885 16 34 52.2 138 о о 196.5 30 8= 8 C A. Place of the ik C. A 1|: 7 m also precedes B. 5825 465

8‘.0 somewhat north.

56.3 1 41 245.3 4. 9’ 10 A B. Place of the star A. [N.B. The small atar . . . . .. 467

10 in was not noticed in_/465.]

4.886 I6 35 22.0 93 46 57 94: 3 12 12’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 608

__ 16 36 50.2 126 34 17 149,3 25 9 9+ A. 209 ........ . . . . . . . . . . . . . . ...... ...._ B. 5841 462

4337 16 37 36.6 113 15 13 90.0 18 9’ 9’+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 451

4333 16 39 4.1 109 1711 3193 7 ~ 10:10 . . . . . . . . . . . . . . . . . . . . . . . . . . 722

4889 16 39 32.3 127 12 28 9.0:: 4 6 9 Fine ak. Place bad. Lamps going out; wind L. 6999 460

` violent.

34.2 1147 5_2 4 7 9 Pos5.0,5.4.................... . . . . . . . . . . . . . . . . . . .. 461

4890 16 41 25.0 136 37 13 329.3 30 8 9 In а vacancy of the milky way, which is here entirely . . . . . . 463

free of ground stars.

26.9 37 52 327,3 25 8 8+ . . . . . ......... . . . . . . . . . . . . . . . . . . 464

44891 16 42 3.3 114 2344 119,1 5 1o=1o . . . . . . . . . . . . . . . . . .. 453

4892 16 42 8.6 131 30 26 197,7 5 8 11 Chief ofa line cluster . . . . . . . . . . . . . . . . . . . . . . . . .. B. 5874 479

4393 16 43 — 151 33 _ , . , , _‚ .. . . . . .. Class 2. In the cluster with No. 4892 .. . . . . . . ._ E

4894 16 43 13.7 152 55 22 119.5 2 13=:13 Distance by oblique transita = 5'.5o . . . . . . . . . . . . . . . . . _ 600

4895 16 43 17.4 11838 28 95_l_ 15 9’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 451

4896 16 43 43.2 136 34 18 24,8 2 8 9 Fine ak. Pos 24.2, 25.5 . . . . . . . . . . . . . .. . . . . ...... 4.64

4897 16 45 11.1 148 54 2 22.1 20 8 11 . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . . .... . . . . .. 582

4298 16 45 17,1 H6 22 4_7 715@ 7 9 17, . . . . . . . ..... . . . . . . . ... . . . . . . . . . . . . . - — . . . . . .. , „., 453
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No. R A- 1830-0- N PD. 1830.0. Position. Dist. Magnitude. Remukg. Synon. Sweep.

h. m. s. d. Q , „

4899 16 4.5 28.8 135 38 56 270.0 1 9’ lo Chief of the central group ofa cluster .. .. .. . .. - - ‚ — ‚ . 4.63

30.2 39 40 261-_l; 1 10 11 Chiefofcentralmass ofcluster.......... .. . . 464

4-900 15 45 3-4- 149 7- 55 22-9 7-0 7’ П- [RA г" too great by Lacaille].................. L. 7036 712

4901 16 46 24.1 14.3 35 4 134.3 2 8 = 8 Has a large 1|: s f. [N.B. The obs gives the degree B- 5907 717

of P D 149, but this is contradicted by the obs of

_/` 712, which gives 148, making the place pre

cisely Шаг of B. 5907.

25.8 34- 37 133.1 3 8=8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 712

'1 15 47 5-0 1°9 15 53 ’-29-5 5 6' 8 Fine star (= а’. 534). Pos 231.0, 228.3. _ .. .. .. . . AC. 1937 722

4902 16 47 16.1 1171933 31.8 12 8 11 . . . . _ . . . . . . . . . . . . . . . ._ 453

31.5 19 29 38i 15 8 I2 Measure hurried (north of zenith, therefore no time). . . . . 723

[N.B. If the discordance of R A between these

obs arises, as is probable, from the moveable

wire having been mistaken for the Дед, this

observation is that which must be rq'ected.]

4.903 164.7 19.8 119 54 58 88.5 15 9 12 . . _ . . . . . . . . _ _ . . . . . _ . . . . . . . . ...... 451

4904 16 47 40.5 165 6 57 183.2 3 8 IO Ne/atstar...... . . . . . . . . . . . ................... L.7o28 587

4905 16 48 38.5 144 48 34. 65.4. 20 8’ 11 Pos 64.5, 66.3. Large star intense ruby red, S tine . . . . . . 469

contrasted blue.

. . . . 47 È 67.8 30 9 IO Pos 67.4, 68.3. L ruby red. . . . . . . . . . . . . . .. .. - - -  -  696

4906 15 49 1-8-3 138 38 58 232.4 10 8 12 .......... . . . . ................ . . . . ._ 467

4.907 16 49 39.6 1135641 49.1 15 8 8’ . . . . . . . . . . . . . . . ...................... . . . . .. 793

4908 16 50 21.0 129 28 10 179.9 1} 10=10 A neat star in the following angle of n condensed .. . 456

group in a cluster.

4909 16 51 - 14@ 50 -— 284.4 17.1 8 8’ Meanepoch, 1836.516 B. 5931 E

4910 16 51 3.8 1252719 265.7 5 11=11 . . . . . . . . . . . . .........................._... . . . . .. 79;

4911 16 5! 13.2 no 9 59 0 .. ?ifnotaverysma.l1compuniont0north..... . .. . . . . .. 71;

4.912 16 51 21.1 179, 35 4, 123.7 25 7 13 Pos 124..3,123.1...... . . . . . B. 5928 594

4.913 16 52 25.4 136 59 33 243.6 3 9 11 Pos 244.8, 242.5 . . . . . . . . . . . _ .. .. .. . . . . . . . . . . . . . . . . .. 4.63

4914 I5 52 4.9-O 162 28 16 259.3 1} 9 9 Pos 258.8, 259.8. [The R A may be wrong several - -- 605

seconds.] The s f of two.

55.7 28 9 262.9 15 9’ 9‘ Роз 264.8, 263.3, 260.5. Dist by oblique transits . . . . ._ 606

=3 -43

4915 16 53 14.3 127 38 12 339.0 6 9 11 ln thenfcomerofacluster.......... . . . . . . . . _ . . . . . ._ 461

4.916 16 55 31.3 139 13 36 276.4. 7 9'=9’ Neat star . . . . . . . . . . . . . . . ‚...... ... . .. .. 466

4917 16 55 54.5 14.4. 6 28 331.1 7 8 12 Stars growingilldeñned . . . . . . . . ...... 469

57.7 5 48 324.4. 9 8 12 Pos 323.5, 325.3................... . . . . . . . . . . . . . . . ._ 696

-—- 16 55 55.3 156 58 23 328.4 35 7’ 10 L yell, S blue. A. 214. Dist by oblique transita L. 7107 61:

= 28”.58.

4918 16 56 34.6 132 27 18 283.8 8 9 11 . . . . . . . . . . . . . . ........... . . . . . . . .. 455

X- 16 56 52.2 103 41 32 16.7 2 8 = 8 Pos 16.7, 17.9, 15.5, 17.6. It is not so very close; 2. 2119 720

180 with the full aperture tonight shows it very

well. The 3 first measures taken with 320, which

separates the stars by one full diameter. When

the 6-inch equilateral triangle is put on, it seems

to shrink up, and in that state it does look so very

minute as to account completely for the illusory

distance of half a second in the last sweep.

53-5 4.1 30 roi д 8 = 8 [Pos estimated from diagram] I think this is the . ‚ . ... 719

closest double star I have seen. No time for a

measure (being north of zenith), and the triangle

not having been applied till past the middle of the

ñeld. Discs perfect points.

4919 I5 57 7-O 118 19 48 267i 18 9’ 10 . . . . . . . . . . . . . .................,............. . . . . .. 451

.___ 16 57 44-5 136 30 36 168.4 5 8 9 Fi1_1e.B Pos 168.3, 168.5 ; A. 213. Marked double B. 5968 464

ш .

491-0 I6 53 19-I 148 22 2 329.3 3; 8 11 Pos 326.8, 330.6, 3305...... B. 5973 712

4921 16 58 30.0 12127 10 139i 4. 9’ 10 . . . . . . . . . . ... . . . . . .... . . . . . . . ..... . . . . 478

4.922 16 58 31.6 109 5851 3141 25 7’ 11 „......“ . . . . . . 722
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226 REDUCED oBsERv.».'1‘1oNs or

N». R д. 1sao.o. N Pn. 1sao.o. Ростов. вы. ъщышаь. штат. Btwn- Suv?

h. m. в. d. о ‚ д |

4923 16 59 9.4 1o8 23o 184._i__ 3 8 9 . . . . . . . ..................................... . . . . .. 698

4,924 17 o 7.2 159 o4.o 99.8 12 10’ 12 . . . . . . . . . . . . . . . . . . . . . ...... — — — . .. 709

4925 17 1 3.7 152 36 49 138.4 2o 13=13 A double star taken by reason of its remarkable  ‚ . . . ‹ 600

situation in a nebula.

S 3 0.8 10 7 12 )Triple. Large 1|: high orange. [Probably some L. 7171 456

4926 17 2' 399 "9 37 39 I 2i2.o 12 7 13 S accidental slip ‚у the teleœope before reading

о]? D.]

41-7 3315 ё gLargestarorange .... . . . . . ................. .. . 713

. 8 8 „ T' l . L ed. N.B. Lacaille 'ves PD . . . . .. 46142.7 33 16 Ё 12 8 З gp1e29° 33’iîry r Е gl

1 17 3 43-0 93 5o 34 99i 1} 8’ 10 Ill defined with 320. Also a hurried measure, as Е. 2132 608

(being north of zenith) the star cannot be followed

beyond the meridian.

4937 17 4 34.8 14° 55 7_9 142,2 4 1o 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 598

4.928 17 4 45-5 128 26 45 299.8 12 9’ xo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .‚ 462

——— 17 4. 50.8 116 2o 34 41.3 6 6 = 6 А(1а1:е and hurried measure gave 46.0 for pos 1967 453

1 36 Ophiuchi. ) ~ ’-43

4.929 17 5 33-7 135 53 20 226.3 10 E 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463

34.3 53 д; 224.7 1о 9 11 Pos 224.5, 225.o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 4.64

4,930 17 5 36.6 14,4, 9 4,2 44.7 1o 9’ 11 .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — —  ‚ —— 696

" ‘ “ “ “‘°" * ‚ 8:* P°:.;¿z~§;..1.‘;.i; .."î.‘i.î2ï.1ïl".î.e.".....“""*“ ‘аж; B

‘ | lance therefore probably not less than 1".]

l

4,932 17 545.7 197 57 54 228.8 12 , 9 12 . . . . . . . . . . . . . . . . . . . . . ‚ . . . . .. .. .. 722

4.5.9 59 25 226.3 8 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699

4933 17 5 56.2 165 4o 32 236.8 .. 9 12 A R A = 5'.o . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 7o6

.ï 17 7 3.7 115 35 4,6 334.5 6 8 11 (38 Ophiuchi.) A late and hurne measure gave . 7220 453

pos = 339.5. No other double star near I. 35

36 Ophiuchi.

4934 17 7 17.9 148 50 42 88.1 10 а xo п . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — ‚ .  582

4935 17 7 25.4 114 4,7 3, 130: ,_ . . . . . . P05 estimated from diagram . . . . . . . . . . . . . . . . . . . . B. 6027 792

4.936 I7 7 30-2 135 59 4o 81.8 8 9 9’ . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .   - -  453

4937 17 7 30.8 167 57 55 228.7 39 8’ 13 . . . . . . . . . . . . . . . . . . .....................„... - - - ~ - 6!!

ï 17 7 4.1.1 114. 5 44 358.3 15 i 5" 6 Superb double star. III. 25 = Sh. 245 . . . . . .  . L- 7124- 793

4,938 17 8  146 16 - 108.4. 24.64 8’ 8' Mean epoch, 1835.895 . . . . . . . . . . . . . . . . . . . . .... . . . . .. E

——— 17 9 42.4 96 14 35 23.7 10 ,» 9 9+ P05 23,1,23,8,24„3 . . . . . . . . . . . ............ 2- 214-9 503

4939 17 9 - 146 17 - 224.4. 3o.8 8 9‘ Mean epoch, 1835.895 . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . Е

494.0 17 9 52.3 121 38 30 94.1 2 l Io 11’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....  -    473

4941 17 lo 25.6 141 43 47 139.3 3 4 11=11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 468

4942 17 11 6.4 146 12 2o 327.2 12 3 12 (y Arœ.) Pos 328.3, 326.2. 3rd ak 13 m,  I9 3 469

- ‚ 20. . . . 30" dist. Pos 5o i by diagram.

_S 321.2 25 4 12 A B 4Pos A B = 320.7, 321.8. Tried 328.3. It - - - - —- 696

' ‘ ' ' ' ' ` ' Q 64.6 5o } 4. 12 A C will never do for a measure.

4.943 17 11 40.7 155 59 9 24.3.2 2 11 11’ Anelegantlittle double star . . . . . . . . .. 7o9

4944 171151.7 136 58 27 17o.6 15‘ 9:9 .... . . . . .......... . . . . . ............... — ~ - - - -- 453

4945 17 12 38.4 1374425 112.1 4 9 1o . . . . . . . . . . . . . . . . . . . . — ‚ — ‚ —— 464.

4.946 17 13 29.2 124. 2 54. 109.1 12 к 10’ п Close to a large nebula . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 792

4947 17 13 35.3 171 46 44 75.3 12 " 8’ 8’ Pos 74.5, 76.5, 74.8. Both yellow .. . . . . . . . . . . . . . . . . .. 594,

4.948 17 14 8.7 112 38 22 1o3.8 18 8 11 . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .. 793

4949 I7 I4. 18.7 135 4,0 4,; 269,7, 2 6’ 7 P08 1.68.5, 2.70.0. Fille * . . . . . . . . . . . . . . . . . . . . B, 6072 463

-- - 40 Ё 266.8 2 7’ 8’ Viewed . . . . . . . . . . . . . . .. .. .. . . . . . . . . .... . . . . .. 464

4950 17 15 30.7 147 23 51 310,7 10 до’ 11 ............ . . . . . . . . . . . . . . . . . . . . .. . . . . .. 712

4951 17 ,S 4_7_g ,Sù з, 33 3,535 40 5 „_ (öArœ) .. ‚‚ .... ... . . . . .... .... B. 6o81 716

I



DOUBLE suns. 227

No. B A. 1830.0. NP D. 1830.0. Position. Dist. Magnitude. Remark, Bynum 5„@¢p_

h. m. в. d. о ‚ „

4952 17 15 525 143 45 52 »  ~   - - - - - Place the centre of a tield in which are 7 or 8 . . . . . . 581

double stars, all about xo" distance, and 11 and

13 m ; and all, especially those in the central

group, having an approximate general parallelism

of direction.

4953 17 ‘б 111 109 ‘О 43 176.5 ‚в в’ 9 ........................... _ _ . _ _ . . . . . . . . . . . . . ._ 711

l 17 15 41-4 133 49 9 159-9 15 7’ 9 Роз 169.5, 170.4. Fine ak. A. 217 . . . . . . . . . . .. B. 6085 4.55

4954 17 13 1&5 161 59 52 1.84.2 15 8‘ 12 ............ . ..... . . . . . . . . . . . . . . . . . . . . . . . ‚ .. 597

37-5 59 4-1 193.1 15 8 12 Obs makes the minute of R A 19 instead of 18. . . . . . . 606

Т11е earlier preferred.

4955 17 18 42-5 139 43 56 178.5 6° 4 х; (а Ane) ......... .. . .. . . .................. .. А. 2001 465

4956 17 19 37-6 ‘з’ 43 56 167.3 1 11=11 вы by oblique music» = ‚м; .............. .. _ _, 600

4957 17 19 43-5 156 29 3° 93.0 ‘ё 1o=1o 11 mene@ aperture ........................ .... .. 464

4953 1710 9~1 13° 7-8 15 59.0 12 10=1о . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 456

4959 17 2" ’"6 144 3° О 118.5 п. 9 = 9 п р is а. remarkable group of stars rz m . . . . . . . . . . _ , _ _ __ 469

4960 17 23 3-1- 98 22 6 90.3 3 9'= 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 609

4961 17 23 19‚‹> 149 48 19 153.9 15 1o=1o . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . _ _ _ , ,_ 716

19-3 48 13 156.1 15 1o 1o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ ‚ _ ‚ 480

4959- 17 23 36-6 122 27 50 95-5 2 6’ 13 Besides this there are at least 15 or 10 more st, B, 6115 4.78

13 _m, clustering close round the L star. Very

cunous.

37-1 27 15 102.3 8 6 13 Chiefofaclusber . . . . . . . . . . . .. _ ,_ 794.

4.963 17 14 35-3 131 48 11 315.6 8 8 11 Lorauge, Syellow . . . . . . . . . . . . . . . . . . . . . . . .. 456

4-954 17 15 17-5 101 7 22 133.8 80 6’ 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 591

4965 I7 25 43-5 14.1 4 58 133.8 11 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ ‚ , __ 463

50.6 4 16 115.8 15 8 8‘ . . . . . . . . . . ... . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .. 789

53-3 5 25 2274 3 9 9‘ A third near . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . 4.65

-- 1716 — 95 46  É? 7‘ Ё îggTriple . . . . . . . . . . . . . . . . . .. 2.1183 608

4955 17 7-5 55-1 I?-4- 53 31 276-3 12 9=9 Thechiefofacluster.. . . . . . . . . . ....... .... 791

4967 I7 27 — 14.3 31 - 43.8 1} 11 11 Atthenfborderofacluster . . .. .. 4.68

4668 17 1-7 — !4-3 34 -— 11.5 2 13:13 In thesfpartofthesameclu.ster...... .. 696

4669 17 27 52-9 143 55 8 52.5 18 9’ 10 . . . . . . . . . . . . . . . . .. 696

4.670 17 29 l12 138 32 59 73.5 4. 9 10 A third precedes . . . . . . . .. . . . . . . . . . . . .. .. . . . . . . . . . . . . 465

-È I7 32 25-2 111 16 11 11.0 15 8 9 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. b. 591 793

4,971 17 32 34-3 14556 6 193.1 3 10 11 . . . . . . . . . . . . . .. . . . . . . . . . 469

4971 17 33 2-5 160 до 1 170.3 5 1o 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597

4-973 17 33 29-7 135 6 1 19.5 15 8 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 464

4.974 17 33 33-5 166 7 8 115-! 20 7 15 Dist by 1 oblique transita = 29".72 . . . . .. .. . . .. . . B. 6185 607

4.975 17 34 "' 145 20 — 98.5 1.5 6’ 10 Mean epoch, 1836.510. [Probably a binary star B. 6193

in a rapid siate of angular change.]

4976 I7 35 30-3 160 17 59 44.5 10 9’ 11 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚...... 598

4,977 17 36 38.0 931517 139i 25 7 14 ............................ . . . . . . . . . . . . 608

4978 17 36 39.3 143 31 3 267.0 15 6 11’ (1/ Arœ.) Fine object . . . . . . . .. . . . . . . . . . . . . .. B. 6104 789

4.979 17 36 43.8 150 19 19 139.8 11 8 11 Pos 141.3, 138.7, 139.3 . . . . . . . . . . . . . . . . . . . . . . . . L. 7411? 480

44.1 19 13 140.3 8 7 п [If this be Lacai.lle’s star, his P D must be 3’ . . . . . . 716

wro11g.]

-- 17 36 4.6.7 103 13 40 103.9 18 8': 8‘ . . . . . . . . . . . . . . . . . . . . . . . . . 2. 2204 617

46.9 13 41 105.0 10 9 9 Pos1o5.6,103.6............ . . . . . . . . . . . . . . 719

4980 17 37 57.5 155 9 58 139.3 6 9’ 13 Dist by oblique transits = 6'.11 . . . . . . . . . . . . . . . . . . . . .. 600

4981 17 37 58.6 140 13 15 103.6 1} 10:10 Neat star. Pos 104.6, 202.7. Т11е meter а delicate ...... 466

measure with 310.

4982 17 38 - 138 13 - 59.8 43.1 7’ 9’ Mean epoch, 1837.405 ........ . . . . . . B. 6110 E

4983 17 38 38.4 156 2853 15.1 15 9 9’ . . . . . ‚ . . . . . . . . . . . . . . „...“... . . . . . . . . . . . . . . . .. 611

4984. 17 39 3.7 14.1 15 29 5.9 15 8’ 10 .... —..‚........ ....‚.... ....... . . . . . . . . . .. 468
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No. R A. 1830.0. N PD. 1830.0. Position. Dist. Magnitude. 11511111111, Synon. Sweep.

h. n1. |.d. а ‚ ‚‚

| 4985 17 39 19-5 152 56 34 268.8 18 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -   - -- 715

‘ 4986 17 39 42-9 116 16 35 330i 11 8 12 One ог :wo more companion. ............   453

4987 17 40 37.2 170 26 29 133.2 5 I0' 13 . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . .  -  511

4933 17 41 53-1 153 57 4-1 302-3 5 9’= 9' Poe 302.3, 302.3. Dist by obl trans = 9".22. _ . . ..  - - - 511

66.5 57 34 304.1 12 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 593

4989 174119-9 135 7 12 264 1‘ 9 1° .......... .... . . . . . ...... .. ‚ — 455

4990 17 41 41-1 111 17 45 ~~~~~ °° --- Coursedoublestar. Chiefofacluster . . . . . . . . .. ~  793

4991 17 4-2 4-5-2» 116 36 22 179.0 I3 9'=9' . . . . . . . . . . . . . . . . . . . . . . . . ..... .. - - -  ~~ 453

4992 17 42 s°1 14'/ 37 19 ы з 9 ‘о Pos 1.2, 3.0. ........... .. . ............. .. .. ------ 581

53.2 37 9 3.8 7 8 8+ . . . . . . . . . . . . . . . . . . . 713

4993 17 4.3 16.7 103 17 5 305-9 15 9’ 10 ...........‚... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - -   617

4994 17 43 4.0.0 14.2 9 4 209.3 13 8’ 9 .. . . . . . . . . . . . . . . . . . . ... 789

40.7 10 2 211.7 12 9 9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -. .— 468

4995 17 44 38.6 101 17 52 140_i_ I3 6’ 12 A third closer suspected; [Pos estimated from  - - - - - 721

diagrama]

4996 17 44 4.2.6 152 9 41 262.8 3 9 13 Ill defined. [Hiapoeition must be rejected] .. . . - - - - - - 481

48.1 7 48 245.8 3 9’ 11 Well defined. Aneat star . . . . . . . . . . .......... - 716

4997 17 46 7.4 101 53 45 265.7 12 1o=10 . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 617

1 17 46 32.8 105 46 5 157.1 1-5 7 9 Pos 156.5, 156.3, 158.6 01.2814) . . . . A. 2050 699

4.998 17 47 0.8 146 55 14 293.3 - - — — .   ~ By diagram, very unequal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696

4999 17 47 29.8 165 11 28 176.0 15 8 10 Pos 176.5, 175.6; 3D, b b, _ _ „ L- 7474 605

33.8 11 17 172.7 —— 8 8’ Pos 172.5, 172.9; S щ ‚о hque Il “K-13 ‘04’; . . . . .. 607

5000 17 47 39.0 12654 39 117.4 6 8’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 6267 461

5001 17 4.7 51.0 162 19 49 297.7 10 9 13 . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . ._ 606

5002 17 47 51.5 113 57 5 39.5 3 11=11 . . . . . . . . . . _... . . . . . . . . . . . . . . . . . . . . . . . . . 453

5003 17 48 12.7 120 13 15 104i 6 7 8 Both stars high yellow . . . . . . ._ .. . . . . . . . . . . .. . _ M. 8300 794

5004 17 49 12.4 132 255 307.1 15 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 456

5005 17 49 — 135 48 — 28.2 26.7 7’ 9 Mean epoch, 1836.427 ........... . . . . . . . . . . B. 6273 E

5006 17 49 45.8 149 ц 43 333.7 30 6 13 Another star 6’ ш п p. Single. . .. . . . . . . . . . . . . .. B. 6280 712

5007 17 514_4,_9 1271415 220.4 8 9 10 ..... . . . . . . . . . . . . . .. 461

_ ABThtriltaH. 'thetrifid hula Sh. 88— -1 51 м 3,21; ‚г ; ‘з „г а. 171,.‘ “М °° 1

5098 17 53 413 156 34 8 135,4 13 9 д; ....„„.......... .».............. . . — . . . . . . . . . .. 61;

46.2 24 32 239.6 15 10 14 ................................ . . . . . . . . . . .. .. 709

5009 17 53 49.5 114, 14 15 20.8 2 10 12 The star 1 in the monograph of M. 8. Place by . .

mìcrometric measures from 9 Sagitarii. Pos mea

sured, Sept. 5, 1837.

‘Ё 17 53 501 98 10 6 .... .. .... . Violeutly suspected double, and indeed set down ap Е. 2262 608

a tolerably decided observation, after very long

examination with 320 and a triangular aperture.

But a reexamiuation the next night, July 2o,

1835, with a newly polished mirror in excellent

action, with powers 180, 320, 480, and 800, the

latter defining it well, left me satisfied that the

supposed companion was a mere illusion. To

me, therefore, the star is single. However, the

вы: was tremulous and restless.

5010 17 54 14.4 114 19 11 .. .. . . . . .. A double xk following the nebula M. 8, in cluster -   - —— 453

VI. 13.

16.4 д; 4,6 350.3 4 10=1o The star G in the monograph of M. 8. Place — .    

determined by micrometrical measures from 9

Sagittarii. Pos taken, Sept. 5, 1837.

17.1 20 34 352.2 2 12=12 In cluster VI. 13 . . . . . . . . . . . . . . . . . . . .. . 474

5011 17 54 g_Q_7 131 4445 355,0 30 8’ 10 . . . . . ......... . . . . . . . . . . . . . . . . . . . . ...... . . 4.55

5012 17 54 28.9 124 56 31 194.1 25 8’ 9 Both yellow . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 592

5013 17 54 46.7 105 3 15 339: 4 9 13 Too late for measure . . . . . . . . . . .. . . .. . . . . . . . . . — . . . . . . 617

5014 17 55  133 24, _ 69.2 0.7 6’ 6‘ Mean epoch, 1836.734 . . . .. . . . . . . .. .. .. . . B. 6308 E

I
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No. R A. 1830.0. N P D. 1830.0. Position. Dist. Magnitude.. Remarks. Synon. Sweep.

h. ш. в. d. о ‚ ‚

5015 17 55 54.5 135 4.6 1 1 262.6 3 6 11 A nóxost beautiful and delicate object. Pos 1.63.0, B. 6310 72.5

2 2.3.

.__ 17 56 39.1 107 12 5 140.3 12 9 11 . . . . . . . . . . . . . . . . . . . . . . . h.z818 699

5015 17 56 4.1.4. 94. 32 57 89.3 5 1о 11 . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . .. 608

5017 17 56 59.7 138 52 4.3 320.4 15 9 10 .. . . . . . . . . . . . . . . . . .. . 4.65

5018 17 57 9..5 14.9 51 55 258.9 8 10 11 . . . . . . . . . . . . . . . . .... . . . . . . ...... . . . . . . . . . . .. 716

5019 17 57 14..5 156 50 8 332.5 45 7’ 12 The first star so bright as 7.8 m, seen nearly this .... . 611.

whole hour [in the usual sweeping zone of 3°.]

5020 17 57 27.2 14.9 55 4! 11.3 xo 10 12 .......... . . . . . . . . . . ................ . . . . . . . . . . . . .. 716

501.1 17 57 4.0.3 146 27 18 315.5 3 7 15 Опе of the most diñicult double stars, by reason of L. 7564. 696

the excessive inequality of the individuals. It is

the following of two about 1.5' distant, and the

small star points exactly in the direction of the

preceding star, by which alone I wus enabled to

get a measure. Distinctly seen with long atten

tion, verifying а first imperfect glimpse hardly

more than a mere suspicion. Mirror newly

polished, and in ñne order.

5911 17 58 18.0 14.1. 54.1. 114.7 3 10 13 . . . . . . . . . . . . . . .. 599

5915 17 58 4.5.6 130 36 4.7 275.9 5 8’= 8’ . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 456

51.5 36 4.6 1.75.8 8 10 10 This obs makes P D 26‘, but the star was twice found . . . 4.79

by the P D off 4.56 inthe equatorial measures

(which see) so that 10‘ misreading must have

taken place.

501,4 17 59 32.0 153 6 16 3.6 30 5 11 A third star 15 m near . . . . . . . . . . . . . . . . . . . . . . . . B. 631.9 4.81

5015 17 59 - 130 39 - 100.4. 4.7.9 9 9 Mean epoch 1836.506.. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . E

5016 17 59 34..4. 114. 7 47 130i .. Course double. lnanebu1a........ . . . . . . . . . . .. 793

50,7 17 59 44.4. 1441315 59.2 15 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . ._ 4.69

5028 18 0 21.5 129 zz 1.0 151.7 2о 9 9+ Athird star 8 m follows . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 713

159 1.; о 153.4. 15 9 9 . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . .. 46z

5079 13 о 15.3 14.7 51. 34. 121.7 2 8‘= 8’ Pos 11.1.6, 11.1.9............ . . . . . . . . .... ..... L. 7584. 712

5050 lg 5 574 113 4.1 4,7 281.0 30 5' I3 «... . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . .. А, 1,993 4,53

5035 53 I 5о_5 137 14 14, 101.2 18 9 9+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. 464.

5031. I8 2 - 133 14, - 335.8 Ц 7 10‘ Epoch 1837.663 . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . B_ 5541 E

5035 13 ,_ 2Q_g 138 53 11 11.0.5 10 8 11 A third dist 30” pos about 30° as estimated by L. 7611 4.65

diagram.

5034 xg 5 504, 136 3 55 93_l_ 1} 9 9’ Power 24.0; ill defined . . . . . . . . . . . . . . . . . . . . . . . . B_ 5349 454

550 3 4.9 93.0 1} 9 1o A very fine double star . . . . . . . . . . . . . _ _ . _ _ 455

5°55 xg 5 554 111 5 35 267i 18 4. 13 р 1 Sagittarii . . . . . . . . . . . . . . . . . . . . . . A, 1095 795

5055 xg 515_ 11.4. 930 ...... .. ;î=gTwodsts.rs,classes3a.nd4. -... .        - -   -  . . . . .. E

5037 13 5 „_ 121 11 30 .. 7 10 Class4.th. Review . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ _‚ E

5038 18 б 13.5 365 51 z99_6 I2, 9’ I0 . . . . . . . — ‚ ~ . . . . . . . .  - ‚  . . . ‚ . .....«. . . . . . . . .. B_ 614

д7_5 50 51 3o4..7 18 8 10 Dist by oblique transit = 15".31. . . . . . . . . . . . . . . . . . . . . . . 605

.î lg 7 557 145 37 55 358.7 30 8 8‘ А. 220 . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . L_ 7549 459

5039 ,3 3 15,5 156 9 8 11.9.3 18 9‘ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ , __ 5„

5040 I8 lo SLS 558 zo 16 1 11=11 . . . . . . . . .... — . . . . . . . . . . . . . . . . . . ‚ . . . — ‚ . . ‚ . . .. _„___ 467

504, Ig и °_5 14.3 4.3 3 1.60.5 2 7’ 9 Neat star.... .... . . . . . . . . . . . . . . . . . . . . . . . .. B_ 5535 739

5041 I8 lz nuo 156 Q 2_6 177_5 15 9 12 .... . . . . . . . . . . . . . . . . . . . . ‚...... .... . . . . . . . . _ ‚ _ _ _‚ 715

S043 18 I6 $1.7 373 34 46 10,7 30 6 13 POS 11.7, ‚ . — . . . . . . . . . . . . . . ‚ . ‚ ‚- 1. »~ n. .. L_ 7635

5044 13 57 g_,_ 14.5 37 56 358.2 6 9 9’ . . . . ...... . . . . . . . . .... . . . . . . . . . . . . . . _ 459

S045 I8 Is +5 538 6 11 ¿L8 6 7 17, .........»«..........'. . . . . . . . . . . . ...-п..- ...." 725

5045 xg lg ‚+9 138 1.7 36 81.4. 4 1о=10 Astargmnf, 1001' 30"dlSt - -- - 4.65

lg zx 3&9 318 49 5@ 359,3 39 7 7’ к C01'. Àllñt -_-_ A. zzz . . . . . . .. . - .‚ . . . ‚ . . . . . . . . . . B_ 6418 733

18 zx 59.1 ‘oo 54 150.8 I2 71 52 POS DOÍ Sütlâfßctûfy — ‚ . . . — . . . ‚ . . . — no со . . 2, 3335 59!

5047 53 и _ 133 7 _ .. 6’ 7 Class 5. Zonereview .. . . . . . . .. ,__‚‚_ E

504.8 18 23 12.2 161 33 1.7 353.7 35 5’ 14 (Z Pavomlv) not very well deñned. . . . . . . . . . . . B. 6436 614.

3N Y*



230 REDUCED OBSERVATIONS OF

No. R A. 1830.0. N P D- l8300 Position. Dill. Magnitude. Remarks. Synon. Sweep.

h. m. s. d. O , ‚‚

504.9 18 14. 40.4 137 12 1 171.3 25 7’ 12 . . . . . . .... . . . . . . . . . . . . . . . . L. 7770 715

5050 18 14. 46.1 147 32 16 108.0 12 10 10’ . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 471

5051 18 15 6.0 118 57 2 130.6 5 9’ 10 . . . . . . . . . . . . . . . . . . . . . . .. .‚      - - - ~ - -- 475

—-— 18 25 12.9 104 49 29 299.9 20 8’ 8‘+ .. . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .. Е. 2337 719

5052 18 16 43.5 131 35 1 133.7 3 1o=1o 134.1, 133.4, neat 1|: . . . . . . . . . . . . . . . . . . . . .... . . . . .. 718

5053 18 19 - 14.5 55 — ‚ — .— . ‚ — — 6’ 9 5t.h class. Zone review . . . . . . . . . . . . . . . . . . . . . . B. 6460 E

5054. 18 29 37.2 137 48 18 330.0 10 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . _ . . .. . . . . . . . . . . L. 7810 455

43.8 50 6 326.1 10 8’ 9 . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . ... —    - 725

5055 18 29 42.4 143 1 24 80.3 10 9 = 9 Pos 80.5, 80.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468

44.3 1 7 77.7 11 8’ 8’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

5056 18 31 - 145 50 — 198.8 32.1 7 I0 Mean epoch, 1835.916. [МЫ Р D = 145 56.] ..   —  . E

5057 18 31 38.3 144. 5 31 75.7 8 11=11 Another 15 m nearly south . . . . . . . . . . . . . . . . . . . . . . . . . . 710

5058 18 34 3.1 14.1 о 32 295.3 12 9 13 . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 468

5059 18 34 16.3 139 47 51 Ё 7 Ё Triple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 64.77 467

5060 18 35 - 140 36 - .. 8 11 C1ass1,3. Zonereview . . . . . . . . . . . . . . . . E

5061 18 35 53.6 164 13 gt 189i 3 10 11 . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . .. 605

5061 18 35 57.7 151 11 11 106.1 40 4.' 15 (А Pavonis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 64.89 481

5063 18 36 13.1 169 11 11 121.0 3 11‘ 13 . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . .. ...... 611

5064 18 36 49.6 127 10 6 271.5 20 6’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . L. 7858 4.85

5065 18 37 19,9 143 534 20.3 ‘zo 7’ 10 .......... . . . . . . . . . . . . . . . . . . . . . . .. 711

5066 18 39 1.1 131 14 56 88.3 8 8’ 11 Neat star . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . L. 7869 4.79

3,5 15 1 90.0 ` 12 6’ 10’ Very exactlyinthe parallel . . . . . . . . . . . . .. 718

5067 13 39 19,9 141 7 13 273.0 1} 10 11 Delicate. A 1|: 13 m follows 11 little to the north . . . . . . . 465

513 3 31 176.3 ‚ 2} 10 11 A3rd11'or11mfollows . . . . . . .... . 729

344 g 39 274.2 1} 9‘ 10 Pos 3:1714. 5, 174.0. Perfectly divided ; definition . . . . . . 467

exc ent.

5068 18 4,0 3,1 144 31, 6 361.2 10 9 11 ...... . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. .... . 469

9,6 33 55 358.7 ‘ 15 9’ 11 .. . . . . . . . . .._. . . . . . . . . . . . . . . . . . . . . . .. 710

5 8 Í § = A B Triple. The large star being sus- B. 6511 716

5069 13 4° 41-* 152 О 59 Q 86.7 15 8 12 Í (A + B) С l pected to be close double, was

veriñed with 480. 310 was not enough, but the

night does not bear magnifying well, and it is

with the utmost difficulty I can discem a sepa

ration. The line of junction points very nearly

to the small stars.

6 5 31.7 1 9 = 9 А В ì A very close object. Barely seen  - - .   72-7

44-- 1 4° Q 86,1 12 8 13 (A + B) C 5 double with 140; well divided with

480.

S070 4-5-7 I 6 90.8 12 7 11 .. . . . . . . . . . . . . . . .. . . . . . .. 481

507! 18 4,1 7,1 117. 11. 11 53.1 I5 8 8’ . . . . . . . . . . . ... . . . . „... . . . . . ....... . . . . . . .... ~   - -- 793

5072 184,331.5 17o 14. 4, 61.3 15 9 12 ARA.=7".0 . . . . . . . . . . . . . . ........ . . . . . ..... — — ‚ . .. 611

5073 18 43 53,9 111 56 44 60.3 . . б 10 Ё” Sagdlaru.) Cl IV. or Ё.’ . . . . . . . . . . . . . . . . .. A. 2179 293

, ` byobliquetransits=1'.87 . . . . .. 115074 18 45 53,5 168 50 51 34.6 5 30 9 10 ist I . .

18 47 14.6 129 44 46 .. . . .. 12 6’ 13 The _p_osìti0n (108.8) is noted as "_wrong” in the L. 7932 479

. original MS. The diagram, estimated, would

give about 230 01 240 for the pos.

15.4 44 51 244.8 12 6’ 13 Pos 144.0, 145.6 . . . . . . . . . . . . . . . . . . . . . . . 718

S075 18 4.8  154 1 — 108.6 1.8 8’ 8’ Mean epoch, 1835.517 . . . . . . . . . . . . . . . . . . . . . . ._ B. 6546 E

5076 18 48 4.4.0 153 14 30 205.0 6 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600

5077 18 48 59.5 116 18 35 93.7 4. 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.83

5078 18 50 35,4 135 56 1 313,4 15 8 9’ . . . . . . ... . . . . ........... . . . . . . .... . . . . . . . . .. 11.7954. 463

5079 18 50 47,8 13816 35 144,4 12 9 9 . . . . . . . . . ....... ... . . . . . . . . . . . . . ...... . . . . .. 4.67

5080 13 51 13,7 116 10 9 147.5 5 8 9 . .. . . . . ,... . . . . ...... . . ‚ . . . . . . . . . . . . . . . . . . .. 461

5081 18 51 49.7 144. 1 6 166.3 18 10 10 . .... . . . . . . .... . „... . . . . . . .... . . . . . . . . .. .. 710

_‘_i _ __ _ ,__f ——_- —:___—— _ M 3 _ _ _ _
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No. R A. 1830.0. N P D. 1880.0. Ponltion. Dist. Magnitude. Remarks. Synon. Sweep.

h. 111. s.d. а ‚ ‚

91.0 6 6 11‘ .
503; 18 53 5-5 109 18 58 Ё |074 18 6 n Ё Elegantly tnple . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -  ‚ ‚. 722

5033 18 54. 3.2 11615 5 8.5 18 8’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... 461

4.1 14 10 5.7 16 8 11 [This obs gives 55 for the minute of R A. The .. .. .‚ 483

earlier minute preferred.]

5034, 18 54 54.1 117 17 50 38.7 2 6= 6 (у Coronœ Australis.) Pos 18.8, 18.6. [N.B. No A. 2206 485

doubt ought to be 38.8, 38.6. The diagram

agrees better with this, and the equatorial mea~

sures corroborate it]

—— -- - - - - 36-4. 3 6 = 6 (у Cor. Aust.) Superb D star. Pos 36.3, 36.5.. .      46|

5035 18 55 30.5 150 17 51 239.1 2 8 11 Very neat 4:; а Q near, 11 f . . . . . . . . . . ..  . 716

33.3 17 56 136.8 3 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. -— 4.80

34.6 18 6 236.7 2 8 11 Pos 137.8, 135.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —  . .   481

5086 13 56 5.6 144. 36 18 195.3 15 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 710

5087 18 56 18.6 14414. 4 14.7 15 9 12 . . . . . . . . . . . .... - -    710

5083 13 56 31.4. 139 53 - 70.0 6 11 12 In the same ñeld are the next, and two other nearly   - - 457

similar double stars, and one much fainter and

closer which precedes, forming a curious family

group.

5039 18 56 31.4 139 50 18 1 11.8 6 11 12 Опе of the same group of 5 double stars . . . . . . . . . .  - - ~   4-57

5090 18 56 57.0 100 57 58 147.0 15 1o=1o Good measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . - - ~  591

5091 18 57 38.5 111 13 15 198.7 11 8 10 . . . . . . . . . . . . . . . . . . ..... ........ . . . . . . . . . . .. 794

__ 19 1 — 107 43 - 61.3 15.1 8 9’ Meanepoch, 1836.571 ... h. 1367 Е

sog, 19 1 16.9 137 38 4 353.4 18 8 8’ Ров 352.4, 354.5 . . . . . . .. .. .. .. .. . . . . . . . . . . . . . . . . 463

5093 ‘9 1 29-0 133 20 55 xg ‘È1ë§T1ip1e .......... . .. . 472

5094, 19 1 35.5 114, 6 2 143.3 15 7 7+ Pos 141.7, 144.0. . . . . . . . . . . . . . . . . . . . . . . . . . . L. 8018 791

5095 19 221.5 111 1110 148.6 15 9 9+ .. . . . . . . . . . . . . . . . . . . . . .. ...... 476

21-3 11 9 155.4 10 9 9 . . . . . . . . . . . . . . . . . . . . . ._ 619

14.4 1158 150.1 20 9 9 .. . . . . . . . . . . . . . . . . . . .......... ... . — . . — — 794

5096 19 235-0 1005128 70.2 15 9 10 .. . . . . . . . . . . . . . .. 591

5097 I9 3 2-5 107 51 35 88.8 4 10 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . .. 722

5098 19 3 18.4. 126 31 30 154.3 3 10=10 . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. 483

5099 19 344.1 140 16 4. 37.9 11 9 11 . . . . . . . . . . . . . . .............. . . . . . . . . . . . . . . .. 719

5100 19 4 36.6 14.6 16 11 163.8 10 6’ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 6611 710

5101 19 5 57.0 115 38 3 311.5 10 8’ 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 474

5101 19 7 4.6 151 34 36 335.3 10 10 10+ Definition terribly bad; position and distance in  -  -  - 715

consequence very \mcert11in. Yet a superb sky.

5103 19 7 16.3 161 5 23 138.8 7 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 614

5104 19 7 40.5 14,1 1,0 53 36,1 15 9=9 Pgs 35.7, 36.8 . . . . . . . . . . . . . . . . . . -‚ 463

5‘°S ‘9 7 S04 139 49 4 130-7 11 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — . . —‚ 729

51.5 50 1 115.1 8 9 10 . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . 467

5106 19 9 6.1 169 7 36 107.4 15 9 13 Dist by oblique transit = 16'.56 . . . . . . . . . . . . . . . . .. . . . . 611

5107 19 9 41.1 113 10 50 117.4 11 8 9 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.76

51.1 19 17 131.4. 15 8 10 [Probably a mistake of 10' in reading the chrono- . . . . . . 791

meter in one or other of these ob.servatiom.]

ì 19 10 11.7 134 46 17 79.4 15 5 7’ ß 1 Sagittarii. Pos 79.5, 79.3 . . . . . . . . . . . . . . .. A. 1140 463

13.4. 46 15 76.0 .. б 8 A R A = 1'.5. Pos 76.3, 76.7, 75.1 . . —   -   -    A- 225 1 471

.... 76.8 15 5 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 490

5108 19 11 14.6 148 31 51 68.0 15 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 712

5109 19 11 18.7 157 37 38 Í Ё 8, E, 2 Triple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 611

19.1 37 58 ...... ._ Doublestar. Nopartîculars . . . . . . . . . . . . . .. 610

5110 19 13 9.5 11957 58 121.0 5 9’ 10 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794

5111 19 13 18.5 11.3 И 55 90.0 10 9 9 . . . . . . . . . . . . . . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . ‚ . .. 476
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No. RA. 1830.0. N P D. 1880.0. Position. Dist. Magnitude. Remark». Synon. Sweep.

h. m. s.d. D ‚ „

229.6 18 8 8 ‘

5112 19 13 35-1 108 18 32 Ё 5019; 20 3 )Quadrupla The twodistantstars „ш bydiagram 77-2
18oL 25 12 5

45113 19 14. 25-9 119 37 44. 121.9 25 6 п’ . . . . . . . . . . . . . . . . . . . . .. L- 3093 794

. 6 11 AB. So d bt5114- 19 I4 — 144 39 — _‘É 6 7 A C_ me о“ }Ер0сЬ‚ 1837.663 . . . . . . ...... B- 5656 E

5115 19 15 29-2 13o 12 12 66.8 8 9’= 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     - 433

5116 19 16 6.4 168 52 14. 1.97.3 12 9 I1 A 3rd ak in the same line, opposite .. ...... ....  -    511

5117 19 16 12.7 134 12 45 267.7 3 8 9 Lwbite,Spurple . . . . . . . . . . . . L. 8105 472

5118 19 16 19.9 161 о 47 9.2 3 12 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   -   614

5119 19 18 2.7 116 zo 4. 2904. 3 9'=9' Veryneat st.ar..... . .. ........    - -- 474

5120 19 18 39.9 120 3 22 171.7 2 8 11 Neat star — . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . - - -  ~ 475

= 5121 I9 is 49-0 14.6 47 35 1.77.3 10 10 10’ . . . . . . . . . ...... . . . . . . . . . . . . . . . . -  - - -- 712

5122 19 13 50.7 165 59 11 1.84.3 8 9 I3 Distby oblique transit: 17".91 . . . . . . . . . . -  -  -- ÖO7

5123 19 19 9-7 156 45 52 2.7 20 9=9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - -- 5°3

511.4. 19 19 29.4. 108 2 31 95.5 4 10=10 . . . . . . . . . . . . . . . . . . . . . . . . _ . . .. 721

511.5 19 2° 13-9 14° 15 I3 294.5 1.o 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 456

5126 19 22 29.5 169 48 34 327.7 4 11 11+ вы by oblique transit = 9'.54. . . . . . . . . . . . ..   611

5127 19 lf- 54-1 175 3° 5 284.1 4 10 11 А RA = 7‘.5. Alargestarsf . . . . . . . . . . ..   595

_ 8 AB _
5128 19 13 49-9 108 58 18 Ё 3: ю ‚з: в C gTnple . . . . . . . . . . ............—.—...   - - -- 77-2

5129 19 24- 59-3 137 7 20 120.7 15 9’ 9’ . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . - -  -  463

513° I9 15 24-0 140 14 33 145.9 6 8’ 12 . . . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -    455

8. ' ' AB -
5131 19 35 41-° 121 16 45 з’ gf g. AC }Tnple . . . . . . . . . . . . . . . . . . „......“  -    1513

5132 19 27 19-1 156 40 37 132.0 15 8 п вы by oblique transit = 21'.4,8 . . . . . . . . . . . . . ..  619

5133 19 7-7 29-5 117 20 17 14.6 15 9 9’ Good measure . . . . . . . . .............. . . . . . . . . . .  -    4.75

5,34 19 27 35-2 131 55 56 135,9 1o 9 12 . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ — . ‚ -- 479

5135 19 29 2-9 14,5 52 15 177.3 15 9 11 . . . . . . . . . . . . . . . . . . . . . . . . .. . 71o

5136 19 31 34 157 31 55 262.3 25 15=15 Very delicate. Taken at ñrst foravery famt nebula  - ~ - ~~ 510

‚т 19 з‘ щ ‚а, 1. 1 453;; г‘; 1 1; £3352 3333; ggg; 3353} .... ........ .. в. 6717 606

5133 193' 38" 134- 4-1 22 36.1 12 9 10 . . . . . . . . . . ....................... .. .... ‚. . 4,63

44-6 4,; 9 32.9 17, 2 Il .... . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . ......  - - - - 4.89

5139 I9 з! 1335045 134„5 12 9’ I2 . . . . . . ... . — . . . . ......... . . . . . . . . . .....».... '~°~~ 472

5140 19 33 4-7-3 155 19 9,6 39,3 14 8=8 Fine double star . . . . . . . . . . . . . . . . L. 8190 708

514,1 19 33 55-7 15, 1, 4,9 341.7 15 7‘ 11 . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . .......... L. 8194. 726

514.7. ‘9 34 9‘! 138 4,6 16 331,6 6 ll lz . . . . . . . . . . . . . . . . . . . . ......... . ......... . . . . .. 4.67

5143 19 35 31-3 136 53 4,3 332,5 7 10=10 . . . . . . . . . . . .... ............... -- ~ 4.53

33.9 53 39 337_g 4 10 10’ ............ .. ‚... . . .... ‚... . . . . ._ . .. 490

5144 19 35 36.4. 115 55 51 13_2 3 9 1Q . ... .... ............. . . . . .... . .. . 4,74,

5145 19 36 47.7 12,5 7,4 51 152.4 zo В 10 „...... . . . . . . ........... .... ...... .. .. —‚ — 492

5146 19 37 16.2 144 4 34, 280,3 5 9 12 Two others, 11 and 13 111, near.. ........ . .. .. .. 710

5147 19 37 37-4» 129 25 24 81.3 4, 10 12 . . . . .. . 478

514,8 19 57_9 135 7_9 11 7 12, ... . — . . . . . . . . . ‚... . . . . . . ‚ ‚ . . . . . . . . . . . . . . . . .. В.

514,9 19 37 599 159 I3 13 ,5o_9 4_0 3 9 Вйзщу oblique transita = 4,3”_11. Another, 8 111, . . . . .. 611

г. 19 39 ‚‚_7 145 23 31 147_7 13 8 3 Lyel1ow,Spa1egree11 . . . . . . . . ........ . . . . A. 227 469

' 4,0 1,3 30 14g_9 35, 7 7+ Fine object .... . . . . . ..... . . . . . . . . . . . . . . . . . . .. B. 674.5 71o

SIS@ 19 39 15_3 14; 39 31 z6!_3 15 9 11, . . . . . . . . . . . . . ... . . . . .... . . . . . . ‚ . . . . . . . — . . . .. ...... 6l5



DOUBLE sTARs. 233

No. B A. 1830.0. N P D. 1830.0. Position. Ш"- Mßsnì¢\1d= Remarks. Bynûll- SWW?

h. m. s.d. о ‚ „ `

5151 19 39 53.5 117 18 3o 358,7 10 9 10 .. .. ‚.... ...... .................... ...... 485

_— 194,011.4. 114. 51 16 311,3 10 9’ 10 . . . . . . .............. . . . . . . . . . . .............. 11.2899 474

22.7 52 33 311i . 10 1o’ Clouded thick over immediately onthiaobs. [Pos 473

precarious. The MS. makes the estimated dist

only 3”, but this must be come mistake, as the

diagram contradicts it, and would agree better

with 10 or 11".]

5151 19414.5.7 1204142 151,5 3 9 10 Neat sta1.................................... 4-77

4.6.1 4.1 14 157.1 3 9’ 10 Pos 157.3, 158.6, 155.8, 157.1.................. ...... 519

5153 19 4.4. o.8 169 34. 27 126.8 25 7 13 Large star single, 180 and .............. L. 8118 611

l 19 44 7.9 114 11 6 170,5 20 7‘ 11 h. 1904 .. . . . . .......... .... .. L. 8262 474

5154 194.4.14.o 12247 47 200.1 5 9’ 10 ................... ‚.......—.......‚. ‚.... 4.73

5155 19 44. 51.6 151 18 15 193.0 4. 1o 11 Pos 193.6,191.3.............. ............... .... . 480

‚... 192.7 3 1o’ 11 Viewedandmeasured..................... .... . 726

5156 19 46 11,3 17,5 16 7 119,3 IO IO !9+ ........... . . . . . . . ... . . . . ‚...... H.- ...... и oo 4-92

15.9 15 55 116.7 18 9‘ 10 . . . . . . ...... 491

5157 19 4.6 42.4 1364.8 33 179.8 п 9 13 . . . . . . . . . . . . . . .................. .. .... . 463

5153 19 46 52.1 165 2 8 14.7.5 ~ 9'= 9’ Neat star. Distby oblique transit=13".64....... 507

5159 19 48 11.0 13o 57 19 34..o 10 9 9’ .. 488

11.2 56 36 33,3 20 9 9’ Lp11le1ed,Spalebl\1e................ . . . . . . .. 4.79

516o 19 4.8 45.9 1364026 163.5 13 9 12 4.63

5161 194,918.1 134 49 57 316,8 8 10 10‘ . . . . . . . . . . ... . . . . . . ..... . . . . . . . . . . .......... ...... 4.89

5161 19 49 36.1 161 17 14. 191.7 1 7 8’ 11 5stars 1o and 11 m precede, forming anelliptic arc. . . 614.

Distance by oblique transit = 8".34..

. 1 1 ‘ ‘ ‘ ' . B.6 80 2‘Q 4° ‘Ч ‘S3 з‘ ц ‘т ‘‹ 8 9 “‘;§.;'.°‘ì.‘î‘ï,‘.‘3:‘ì.:;t‘.‘ 1:2; }‘1‚1“‚Ё;"2‘г‚‘ё% .ï,“.‘%ï..>'.’:f:. ’ ’ ’
triangle.

51.4. 31 49 148,5 Ii 7’ 8 Pos 14.7.9, 249.1. Fine * ; measured with power    - ‚— 703

310.

5164 19 5017-5 117 38 41 114.6 I0 9 9’ . . . . . . . 475

5165 19 53 3¥5 122 31 13 306.4 30 6’ 13 Large stu 1i11gle...... . . . . . . . . . . .. L. 8311 620

5166 I9 53 54-3 137 15 5; 151,7 6 10 10’ . . . . . . . . ... . . . . . . . . . .... . . . . . ........ . . . . . .. ...... 463

5167 19 55 30-5 154 6 14. 31.1 17- 9 1o . . . . . . . . . . . . . . . . . . .................... В. 6800 72-7

32-3 6 4.7 34.1 6 9 10 Dist by oblique trmsìts=7”.17 . . . . .. 602

33-5 616 35.1 6 8 9 Neatamr . . . . . . . . . . . .......... 708

5168 19 56 49.5 11o 13 6 . . . . .. -- 7’ 12 No measurestakem... . . . . . ................... L. 834.6 478

50-9 12 47 79.2 I3 8 11 Athirdfollowsnearlyinthe parallel .... . . . . .. 495

51.1 11 18 83.1 I5 7 12 A third ak 11 mfollows . . . . . . . . . . . . . . . . . . . .. ...... 477

5159 19 57 18.1 137 10 28 119.3 7- 10’ 11 Neat, among many stars . . . . ............ . . . . . . . . . . .. 4.63

5170 19 58 15.1 115 39 3o 316.8 I1 8 11 Pos 315.3, 318.3 . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 492

27-6 39 15 317.4. I5 8 11 . . . . .... . . . . . .... . .... . . . . . .. 4.91

5171 19 59 1.0 154 55 19 7 El . . . . . . . . . . . . . . . . . . . . . . . B. 6807 717

5171 19 59 4.1.1 137 31 11 1_3 4.0 3’ 11 . . . . . . .............. . . . . . . . . . . . . . . . . . . . . . . .. 715

5173 20 о 2.7 116 51 д; 113,7 15 5' 14. Very delicate .... ‚‚ ‚......... M 9260 485

5174. 7.0 О 4.7 140 47 4Q 149,2 ls 7’ 13 ..‚............. . . . . . . . . . . . . . . .... . . ‚ . . . .... . . . . .. 615

7_3 48 31 141,5 15 7’ 14. . . . . ........ . . . . . . . . . . . . . . . . .... ...... .. ...... 729

5175 20 0 41.8 172 27 22 Ё з ю н, âägTriple . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .. 707

5176 1o 1 1.6 161 11 6 317.3 1} 13:13 Extremely delicate. Between two nebulae . . . . . . . . . . . . .. 614.

5177 20 1 8.9 147 28 31 13.1 4. 9:9 Pos13.7,11.7. Neat 1|: B. 6811 470

5178 20 2 50.4 124 37 27 7.3 3 7 10 Very ill deûned. Power 240 . . . . . . . . . . . . . L. 8373 4.91

50.8 37 35 11.0 2 7 1o Pos 10.7, 13.1. An elegant D ak, best seen with . . . . .. 491

12 inches aperture.

5179 20 3 7.6 136 33 24 139.5 3 1o=1o .. . . . . . . . . . . ... ... .... . . . . . . .. . . 463

3 о

__‚„‚‚_‚‚_/‚„.‚‚.‚--_ .,



234 ' REDUCED OBSERVATIONS OF

Нм, R A. 1830.0. N PD. 1880.0. Position. Dist. Magnitude. Remarks. Synon. Sweep.

h. n1. |.d. о ‚ ‚

5180 20 331.5 1183847 221.3 4 10 11 ........ . . . . . . . . . . . . . . . . . . . . . . . . .. 4.75

5181 20 4 52.6 122 24 28 6.8 7 1о’ 12 .. . . .. .. . . . . . . . . . . . . . . . . . . . . 620

5182 20 457.9 17130 9 352.7 30 5’ 12 . . . . . . . . . . . . . . . . . ........ L.8331 795

5133 20 5 15.9 „б 57 ‚в з’: 6 а 5 .... .......... .... L.s3s5 724

5184 20 5 41.8 136 26 46 131.5 12 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 725

———- 2-0 5 2-3-1 130 41 52 118.7 15 8:8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . A. 230 718

5185 20 6 38.3 149 15 11 64.6 15 8 12 Pos 64.1,65.2...... . . . . . . . . . . . . . . _... M. 9319 470

5186 20 9 7.1 157 44 39 91.4 8 10 10+ Neat stars. A RA.-_2‘.0.. .. . . . . . . .. 611

12.8 44. 30 92.1 .. 9 9 ARA=3‘.o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 607

5187 20 9 31.6 144 47 15 324.1 12 8’ 15 Very delicate. A good measure . . . . . . . . . . . . . . .. B. 6838 469

5188 20 9 57.9 U9 4_3 47 Ё 15 7 lg 4A11somtl;¢; 1t1hez‘3tmIi)m:5<tenoç.R[7Ã]B. Thus obs gives L. 8409 4.75

4’ 3 3 - . ..
60.2 4,3 44 Ё 7’; 8 п ЁА fine tnple star . . . . . . . . . . . .. . . . . . . . . . . . . . .. " ‘ 495

311-° 15 7 8 I .вы: 43 з, Ё т 4 7 и ‘ .......... ...................... .. +17

5189 20 10 39.7 127 26 21 296.8 4 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘ ‘ ‘ ’ " 714

40.6 25 20 292.8 4 9 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ' ' ' ' ' 483

68. 6 . .то 1° ‘Ф 52-8 132 34 15 н”; fs’ Èrnple. very ¿ehem .... ....... ._ M- 9354 471

519! 20 Il 5.0 111 35 15 257.3 3 10'_1o' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . ' ' ' ' “ 618

5192 20 11 59.3 177 42 1 328.4 25 8 8+ Pos 329.1, 328.7, 327.5.... . . . . . . . . . . . . . . . . . . . . ' ’ ' ' " 8°°

103.3 4] 44 3g_5_5 7_0 8 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ` ' ' ` " 799

3311 18 8’= 8’ Fille *- Тоо far from merid for any good place or 797

measure.

S193 20 I2 36.1 547 16 14 3314 zo 9 1о’ L. vefy fed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ' ' ' " 735

39.5 14 41 333.; 15 9’ 10 Follows a Pavonis 36‘.5, and is 1’ north of it . . .‚ . . ’ ’ ‘ ‘ ‘ ‘ 47°

~ 16 26 .. ...... Fol1owsaPavonisouitsparallel................ ’ ' ' ' " 7ю

5194 zo 13 23.8 159 37 20 247.6 3 7’ 14, Pos 246.0, 249.3; extremely delicate . . . . . . . . . . _ . B- 6849 604

25.0 36 57 251.1 3 8 15 2 5ä.4,b2l49.9 ; onìofhthe Зов‘: lïeatàtitä andh deliäate — ‘  — ‘ ’ 614

ou estars. s 'ght ew-c ou , oug it oes

not destroy the sharpness of definition, yet renders

the measures difficult. Great care however taken.

5 10 11 Triple. 'I‘he small star lies exactly halfway and in ‘ ‘ ’ ‘ ‘ ‘ 493
5195 д’ 13 41-5 125 17 40 136.8 30 I lo ‚о 2 the line ofjuuction of the two larger. l

5196 20 13 51.5 152 59 26 283: 18 9’ 15 The preceding oftwo . . . . . . . . . . . . . . . . ’ ‘ ‘ ‘ “ 7’:

5197 20 14 7.0 153 0 11 211.3 30 7’ 13 The following oftwo ........ . . . . . . . . . . . . . . . . . . ’ ‘ — ‘ " 7’

. . . . .. 835198 20 15 30.0 127 2 55 234.7 3 9’ 10 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4’

5199 30 16 167 27 17 107.5 25 8' 13 «... . . . . . . . . . . . . ‚ . . . . . ...... . . . . . . . . . ...-. .. 8413 6o7

5200 20 16 28,2 158 55 53 317.8 12 8’ 11 Lwhite; S purplish; Dìstbyob1iquetrausit=15'.33 ' ' ' ‘ " б”

5201 1,0 17 9.4. 134. 35 2 121.0 8 10 11 . . . . . . . . . . . . . . . . . . . . . . . .  —  - -- 7’-3

î 20 17 17.1 165 55 18 12.2 25 7’ 8 Pos 12.1, 12.4. Dist hy oblique transit=16'.72 .. .. A- "32 607

5202 2019 4.1 1203448 82.0 10 9’ 10 ..  ~ '  - 477

$203 20 20 6.9 129 41 23 125.7 8 10 13 . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . - -  713

S2-04- 20 20 19.4 13555 2 31.2 3 8 9’ Among many .... . . . . . . . . .... ... -   - -- 463

5205 20 20 47.3 126 4 30 60.7 15 8 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -  -   433

5206 20 и 10.1 121 56 33 189.9 15 8 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... 11’ 3475 4-77

5107 20 24 3.1 124 29 48 257.3 15 8 11 Pos 259.3, 255.3......... . . . . . . . . . . . . . . . . .  - -  - 493

3.1 29 10 256.2 15 7’ 11 Athîrd near . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . - . — -- 491

5208 20 25 5.4 128 4.8 38 270.7 5 10 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. 488

4815 2701- .. Posestbydiagra.m.... 713

r

ì
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No. R A. 1830.0. N PD. 1880.0. Position. Dlit- Magnitude. Remarks. Synon. Sweep.

h. m. s.d. о ‚ ‚‚

5209 20 25 35.9 137 52 35 193.2 45 3 16 (aIndi)Pos 193.5, 193.0. Withthe utmost care I see A. 24.17 729

_ well a companion 16 m as here described, which

had eluded all my prior examinations of this star.

But the night is most glorious. As to any com

panion at 5“ dist, as stated by Mr. Dunlop, there

is now most certainly none, nor could this, I ap

prehend, have been seen with his instrument and

power. With 12 inches aperture I see К; with 9,

with the utmost diñìculty it is discernible, but so

seen I should estimate its distance at full 60'.

.È 20 27 7.1 117 51.1.7 123.9 7 10 10’ .... . . . . . . . . . . . . . . . . . . . . . h.2982 4.75

5210 zo 29 18.2 117 3g 5; 270.0 8 9' 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.75

5211 20 29 23-3 132 59 34, 301.0 20 6 хо . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 8512 723

5111 20 31 3.9 114 4,5 53 272i 18 8’ 10 [The pos .vet down is 27.3 (-0.7 for zero) but the -  - - - - 4-73

diagram contradicts this, and doubtless it should

have been written 273.]

5213 20 31 51-3 121 6 4.3 137.9 15 9'= 9’ . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ‚ » ‚ ‹- 494

5214. 20 32 i 165 55 33 312.3 30 8 9 R A by obs 20 32 15.4.; but there is a remark “just - -    - 507

out of the field,” so that this is a few seconds too

great.

5215 20 32 42-1 116 7 30 187.3 18 9 12 .. . . . . . . . . . . . . . . . . . . . . .. . . . . ....  -   - 493

5216 20 344.27 1131156 197.5 12 9’=9’ . . . . . ...... .. . . 724

5217 20 34- 4-3-4- 155 4. 57 231.8 6 10’ п вы by oblique transit=7'.62 . . . . .. .. . . . .. -   - -- 502

5218 20 34. 55-7 п; 5 13 187.9 16 7’ 13 [16 probablya mistake in writing for 6.]. . .. .. .. L- 3546 494

606 5 7 118.9 в в’ 13 Vcrybeautifulobject.................... .. 61°

54»-5 5 о 190.3 8 6’ I3 Amostbeautifulobject...... . . . . . . . . . . . ....... 513

5219 20 3,5 I2-S 115 19 15 327.0 5 11 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 4-91

5220 20 35 17-0 117 13 37 357.7 18 8 ю [The diagram contradicts the reading ofthe position L- 3555 475

wire which gives 224.3 for the position.]

5111 2° 36 24-3 156 19 13 124.3 12 IO 10+ Dist by oblique transit = 8'.194, presuming 124.3 to   - - -  51°

7 be the true angle of position.

5222 20 37 13-8 154, 36 д; 279.3 25 3 I3 Astar5mpreeedes ...... . . . . . . . . . . .......... M.9584 728

- 2O 37 21-7 153 3 7 97.8 2 6'= б’ Superb D ak; Pos 97.8, 97.8 with 480. Excellent B- 5917 725

measures.

22-2 2 51 97-5 1} 5 = 6 Pos 98.7, 96.3 ; very fine; measures taken with 320 R. 26 4.81

and apertures 12 inch circle and equal triangle.

22.4. 1 4,6 101.5 1 7=7 Pos 102.3, 100.7; superb star - - - - -- 72-7

11-5 2 4.7 98.9 2 7=7 Pos99.5, 98.8, 98.3 . . . . ...... ... - -    602

5223 20 38 32.5 147 059 114.1 12 9'=9 . . . . . . . . . . . . . . . . . . .. 710

5114- 20 39 13-5 124. 23 47 157-5 25 5 9 Pos 168.2, 166.8 (a Microacopii).. . . . . . . . . . . . . . . B. 6922 4-93

21-5 23 35 168.4. 30 5’ 9 Pos 167.4., 169.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M- 9505 49!

5225 2о 39 4.8.2 131 51 17 109.5 40 7 1o Small ak blue . . . . . . . . . . . . . . . . .. .. .... -  -   718

5226 20 39 52.9 117 59 11 70.8 15 7’ 8’ L pale yell; S pale blue. . . . . . . . . . . . .. . . . . . . .. . . M. 9611 4.75

5227 2040 3-3 128 31 5 .. . . . . .. Noparticulars. Double .............. M.9613 724.

I 5223 20 4-0 29-5 131 32 6 101.7 30 8 10 Lye.l1;Sblue...... . . . . . . ‚.... . ‚... L. 8586 4.88

i 5119 20 4-0 53-2 134.14.18 66.1 4 8 12 . . . . . . . . . . . . . . . . ...... . .... . 466

I 5230 20 41 43-3 166 3 40 164.2 15 9 11 Dist by oblique transit = 16".66 . . . . . . . . . . .. . . . . . . . . . . 607

‘ 5231 zo 4,157.4. 161 4. 0 111.5 10 8 8+ Pos 113.0, 111.3,110.3 . . . . . . .... . . . . .. L.8573? 604.

$232 20 42 57-5 14.6 33 29 12.4. 10 9'= 9‘ A third 12 m precedes, making nearly an isosceles ...... 4.69

triangle.

5233 20 4.3 23.6 173 55 56 276.8 15 6’ 13 Very ill defined; small 1|: barely seen .. . . .. L. 8528 796

23.9 56 б 274,5 15 6’ д; AR.A=l8' .. . . . . . . . . . . . . . . ...... . ‚... . . . . .. 795

5234. 1.04.4. 32.0 11.4.4.6 3 91.2 12 10:10 . . . . . . . . . . . . . . . . . . . . .. 4,93

| 34-3 4.555 93.8 18 9’ 10 .... . . . . . . . . . . . . . . . . . . . .. . . . . .. 4.91



236 REDUCED OBSERVATIONS OF

No. R A. 1830.0. N P D. 1830.0. Position. вы. Magnitude. Remarks. Bynon. Sweep.

h. m. s.d. д, ‚ ‚

5235 1° 44 44-0 174 59 36 ‚— Anilldefìned eiongaaßn. Abmnight L- 9511 80°

45 31-6 58 34 91.0 ц 8=8 Afmedoubiem. ..... 799

45 36-9 59 ‘д’ 9?--I Ц 7'=7' Finestaxz Goodmeaßures ....................  795

- 90.5 4. 8 8 Añne double star. Takeninawidelyextrameridian ~-~~ 797

reviewing sweep, but readily identified by а rough

place obtained by mixed estimation and measure

ment with the foregoing.

° 5 91‚3 1} 3=3 Ш seenbutdouble . . . . . . . . ............... . . . _ .  — ‚ ‚ ‚‚ 796

5135 2° 4-5 56-3 113 21 15 301.8 3 10=10 Neat double ж, э . _ . . . . . . . . . . . . . ._ ‚— 4.83

57-° 1-3 19 306.9 4 10 10‘ ...... . _ _ . . _ . . . . . . . . . . . _ . . . . _ . . — — . . ._ 714

5137 1-O 43 13.1 163 56 18 174..6 3 10’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . ............ -  ~ - -- 525

5138 2° 49 34--3 135 3 13 14.0 15 9=9 _ . . . . _ ———— —— 463

- д’ 49 35-1 133 39 I4. 75.1 60 6'= б‘ [A mistakenwireassumed and corrected] ...„... M-9539 439

.... _... 73.8 90 6’= 6’ Viewed and measured . . . . . . . ... . . . . . . . . . . . . . . ._ A. 136 718

57-39 1° 51 31-3 145 59 33 110.7 11 9’=9’ . . . . . . _ . . . . . _ ._ 469

33-1 59 5 113.3 I8 9‘ 10 пишешь... . . . . . . . . . 710

5240 ’-0 53 5-° 157 47- 39 16.1 15 9’ п. Dist by oblique transit=11'.51 .... . _ . . . . . . .... ...._ 610

524.1 10 54 18.3 146 9 п. 39.8 15 п и+ .... . _ . . _ . . . . . _ . . . . . . . . . . . . . . . ._ 710

57-4-2 ’-0 54- 47-3 113 04-0 165i 10 8 11 ........... . _ . . . . . . . . . _ . ...... ........ M.9741 613

5143 10 54 49.5 147 41 16 96.0 18 9’=9’ . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 470

ï- 2° 55 31-3 115 ’-Y-S 24 116.1 4. 1o=1o .. .. . . . . . . . _ . . . . . . . . . _ . . . . . _ _ . . . . . . . . . — . .. h. 3007 474

5244- 2° 55 4-3-9 95 9 33 138.8 15 9 10 . . . . . . ............ ‚ . . . . . . . . . . . . . . . . . ._ 739

5145 20 55  175 17 19 195.0 6 8 8’ Pos 195.7, 194.3. AńneDsta1.......... . . . . ._ ...... 799

5146 20 57 58.5 145 15 4 116,8 д; 8 = 8 Pos 116.3, 117.1, 117.1. Closeas this star is, the B. 6980 710

night is so perfect that it needs no higher than the

usual sweeping power for its measurement being

most beautifully divided.

514.7 10 58 11.7 139 31 10 186.9 10 8’ 9 ............ . . . . . . . . . _ . . . . . . . . . . . . . . ._ 496

16.5 133 31 39 189.5 15 9 9 [OneorotherdegreeofPDwrong] ._ . 467

514.8 11 0 53.7 11! 7-I 59 314_i__ 4. 11’ 11 .............. . _ _ . . . . . . . . . . . . . . . _ . . ... . . . . . . . . . . ._ 610

514.9 11 1 17.3 113 51 H 331.3 ю 8’ 14 . . . . . . . . . . . . . . . . . . . . ._..._.................. .. ._ 718

5150 11 1 10.7 154- 2-3 О 301.7 11 8 9 . . . . . _......_......................... ..... ._ 717

11.9 11 52- 304.3 10 9 11 Dist by oblique transit=16”.4o ........ . .. 601

5151 11 1 44-7 113 4-7 23 308.1 7 9 9‘ Excellent measure . . . . . . . . . . . . . . . . . . . . . . . . . ._ 473.

4.7.1 48 0 305.1 4 9 9’ . . . . . . . . . . _ . .... _ . . . . . . . . . . _ . . . . . . . . . . . . _ _. 474

5151 11 1  105 43  31.8.0 1.1 8 8 Mean epoch, 1836.117 . _ . . . . . ‚ _ . . . . . . . . . . ._ .. E

5153 11 3 19.3 119 16 13 183.1 хо 8 9 Neat stm- . . . . . . . . . . . . . . . _ . . _ . . . . . . . . . . . . . . . . . . ._ 718

5154 11 4  130 16 - ...... ._ 7 8 5th or 6th class. Reviewed . . . . . . . . . . . . . . . . . . .. B. 6995 E

—-— 11 4. 4.8.5 116 36 15 304i 1; 9'= 9’ Very neat double ak. [R A by obs = 5m, but the h. 3014 4.74.

obs in my 5th Catal makes the minute 4.. Both

being found correctly reduced, the earlier minute

is preferred.

5155 11 6 41.3 157 37 и. 188.0 15 9’ 11 Dist by oblique transit = 34”.33 . . . . . _ . . . . . . . . . . . .. 610

5156 11 6 52.2 151 0 1 153.3 15 8 8+ . . . . . . . _ ........ . . . . . . . . . . . . . _ . . . . . .. 613

5257 11 7 13.4. 141 14, 19 169.8 11 9’ 10 . . . . . . . . .. 4.98

5158 11 7 41-9 144 9 31 196.1 3 6 10 (9 Indi). Beautiful . . _ . . . . . . . . . . . _ . . . . B. 7003 468

5159 11 7 56.1 137 45 4.9 138.7 15 7 11 Athirdnear .. . . . . . ............. . . . . . . . _ . _ .. M.986o 490

5160 11 8 51.1 16131 1 170.3 30 б‘ 11 Large star single . . . . . . . . . ..... . _ _ . . ... . . . . . B. 7006 615

5161 11 8 56.3 176 35 16 103.7 5 8’ 8' Pos 103.8, 103.7,103.5, 101.7 . . . . ‚ ‚ . — . . ‚   ~ ...... Soo

105.6 8 9 9 Very much past mer. No good place or exact . . . . ._ 797

measure attainable.

5161 2! 10 13-9 170 45 58 96.4 15 7 11 ARA = 11:5 _ . . . ...... ......... .. . . . _ ._ B, 7099 796

13.7 46 40 94.4 15 7 11’ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . _ .. ...... 613

5163 11 10 46.4. 1113735 91.9 15 8 13 . . _ . . . . _ . . . . . _ . . . . _... . . . . . .... . . . . . _... .. 4.77

5164 11 11 51.4 115 41 40 73.7 10 9 11 . . . . . _ . . . . . . . . . 491

Й A ŕ_A__„ A ‚ _- ‚А Ñ _ _ _ 1 _.„~:_î1_"f-'
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No. RA.1B30.0. NPD. 1830.0. Position. Dist. Magnitude. Remark; Bynon. Sweep.

h. m. s.d. о , ‚, ‹

5165 11 11 17.6 113 5 48 196.7 10 9 9‘ Lred, Sblue . . . . . . . . . . . . . . .... 4,73

5266 21 14 31.1 111 49 13 179.5 15 8 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494

33-3 4.9 38 175.5 10 9’ 11 . . . . . . . . . . . . . . . . . . . . . . .... .. . . . . .. 610

34-5 50 17 280.7 10 9’ 11’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - 477

6 - - 6. AB57‘ 7 и I5 х” 47 lg3_7 g nl AC}Epoch 1834.479 .... ..... . . . . . . . . . B. 7019 E

4 9

5168 11 15 48.8 164. 15 10 133.0 11 11 11’ ............................... .. 615

5169 11 16 10.6 114 7 58 34.1.6 4 10=10 .............. . . . . ........„,. „,_ . . . . .. 4.73

5170 7-I I7 29-! 15055 37 56.4 18 7’ 12 Veryilldefìned .................. .... ... . . . . ._ 613

5171 21 17 49-7 11537 7 40.7 15 10 11‘ Posunsatisfactory............ .. .. ... . . . . .. 4.74.

5171 21 13 24--4 131 9 14 190i 10 8 13 Pos estimatedfromdiagram .. .. .. 737

5?-73 21 19 32-1 139 6 14 101.5 3 10 11 . . . . . .... . . . . . . . . .. 467

5174 г! 20 5-1 115 31 53 160.8 10 9’= 9‘ .. .. . . . . . . . . . . . . . . . . . . . . . 4.93

9-6 31 15 158.9 15 9 9’ ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.91

5175 21 20 27-0 117 16 44 199.5 45 7 11 . . . . . . . . . . . . . . .................. . . . . . . . . . . .. L.8819 714

5176 11 13 11.1 14.6 8 56 13.3 4 11=11 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 469

5177 21 23 25.6 144. 3 1 35.5 8 1о’ 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 498

5178 21 23 4-3-7 173 19 5 .. ...... (ÀOctant1's) not noticedasdouble . . . . . . . . . . . . .. B.7041 795

81.0 3 5’ ’ Viewed to ve ` mobs with the e uatorial. It is а. . . . . ..9 "f1 ч 797

ñne double star. The equatorial observation was

no111u.s1on. Pos 79.6, 81.3.

5179 2123 55.9 113 6i 188.1 5 11=11 . . . . 620

5180 2-1 25 5-8 111 17 45 3491 7 10 1о’ ..... . . . . . . . . . . . . . . . ......... . . . . . . . .. 495

. ’ A

513, 11 16 37.3 158 18 485 32’ 3:1; ВЁЁ . . . . . . . . . . . . . . . . . . 610

5282 21 23  107 10  80.3 18.0 9’ lo Epoch 1836.641; NisiPD= 107°5’,.,_„_,_,„, E

5183 2123 45-1 119 1320 84.1 1 11=11 . . . . . . . . . .. .. .. 4,33

S234 и 28 — 107 4 — 253-9 52-7- 3 10 Epoch 1836.641.......... . . . . ..... . . .. .. E

5185 2129 25-4- 1101318 190.5 10 9 10 . . . . . . . . . . . . . . . . . . . . . .. 494,

3°-9 12 24- 191.4- 12 8’ 9‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 495

31-3 ‘з 59 194-1 8 9 ‘о ....................... . . . . . . . . . . . . .. 477

5186 1-1 31 3-9 14.8 39 11 91-7 6 9 10 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ‚до

5287 1‘ з‘ 15-4- 165 1 4. 319-6 3 10' н Neatstar........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515

5188 11 31 5.6 118 41 1 56.1 15 8 10 . . . . . . . . . . . . . . . . . . . . . . . . . L.8887 488

5189 21 32 29.5 171 22 51 46-8 10 19‘ 12 . . . . . . . . . . . . . 795

5290 21 32 41.1 144 54-15 187.0 ‘о 9’ 11 . . . . . . . . . . . . . . . . . . . . . . .. 459

5191 11 32 4.5 104- 59 — —— 3' 9 Class 3. Zonereview . . . . . . . . . . . . .. . . E

5292 21 33 34«5 175 32 19 130i 3 7‘ I0 Tooilldefmed for measure. Pos from diagr1m.... ...... 799

-~  Seendouble, butnighttoobadfor measure . . . . .. ,_ goo

5193 21 35 8.8 111 15 44 151.9 15 8’ 13 . . . . . . . . . . . . . . . . . . . . . . . . .. 495

9.8 15 13 151.1 15 9 12 . . . . . . . . . . . . . . . . . . . . . .. ,_„,_ 494

5294 Н 35 45-5 150 59 7 193-1 4 9’= 9’ .... ................. .. 6,3

5195 11 35 58.5 165 41 4 104.7 15 9 10 Pos104.1,105.3..... . . . . . . . . . . . . .. 617

- 21 36 11.1 117 29 ’-7 188.7 16 9’=9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. @3054 475

l- 11 37 9.4 138 4 0 13.7 10 5’ 10 Pos 13.5,14.0; “double"‘inthe_B.catal.,butitis 13.7039 49°

thlîírehemted that the chief 1|: is the followmg,

w c 1sanerror.

9-9 4 18 13.5 20 7 11 . . . . 497

5296 2‘ 37 44-6 ш 40 54 335-7 go 5’ 10 (в PiscísAu.vtralis) 4.1587 495

4-5-0 4.0 4.3 336.0 30 5’ 10 . . 494

46.1 41 2 333.9 25 5 13 La.rgestarsing1ewith31o . . . . . . . 620

—- 21 40 57.1 118 43 37 256.6 10 8’ 11 ‚...... . . . . 11,3059 475

5197 11 4.1 48.0 163 11 3 304.5 5 11 13 625

5293 21 4-3 49 106 39 - ...... .. 8 9 Class4. Zonereview . . . . .. _‚ E

il
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No. R A. 1850.0. N PD. 1830.0. Polition. Dist. Magnitude. Remar|„_ Bynon. Sweep

h. m. s.d. „ ‚ ‚‚

5299 2.1 43 4.9.5 130 4.4, 1o 242.1 30 3’ 3' Pos 24.2.6, 241.6 . . . . . . . . . . . . . . . . .... ~ 737

51.0 44.28 24,2.о 30 8-=8 . . . . . . . . . . . . . . . . 433

ss@ 44 35 140.8 во я’= в’ А R A ... gno. R A uusausfmory in вы;f .... ..   487

I

5300 21 44- 3-7 150 7 56% Hä; Ё ‘Ё . . . . . . . . . . . . . .   4-7°

5301 21 44 37-3 168 7 5 203-7 11 9 IO' Ров 203.9, 203.5. Neat * .... ..    523

33-5 6 4,9 206-1 3 3' I0 Pos 207.0, 205.3. Neat sk 527

5302 11 44» 59-5 143 5o 55 349.2 11 8' п . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 8955 469

62-5 51 11 347-3 1° 8’ 11 . . . . . . . . . . . . .. . . . 498

63-0 51 4,7 348.6 12 8’ lz . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 730

63-6 49 55 : 34.7.3 8 8 11‘ [The reduction: ц} ми :weep are very precarious . . . ‚— 499

for want ‘у’ goodfiducia! stars.]

5303 2.145 28.2 13322 7 44.1 25 9 1o' . . . . . . . . . . . . . . . . . . . - — 728

28.7 zx 32 4.5.5 I5 9 11 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   —   4.89

5304 1! 45 33-2 121 32 13 253-9 3 10 I0 ‘ .. . . . . . _...... . . . . . . .... . . . . . . . , . . ‹ — . — ‚— 494.

5305 г! 45 57-7 131 50 21 2.443 20 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .      737

5306 21 45 3-3 166 55 4_4, 71.3 3о 6 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.7093 627

5307 21 46 6.o ц; 43 ц, 161.1 З Ё Triple. All 3exactlyìna1ine......... .... 495

9.9 43 27 161.3  -  - - -- Triple. One L, 2 small in one line . . . . . . . . . . . .      619

5303 2146294 13612 13 315.3 18 9 9’ . . . . .. . . . . . . . . -  -   490

5309 zl 46 56.6 141 57, 39 159.2 5 9’=9' ............... — . . . . . . . . . . ..... .. ‚.... 4,68

ï 21 4,7 54.3 118 34 27 295.8 5 9’ 10’ The former obs makes pos =287.o . . . . . . ........ 5-3053 475

53“, 21 49 8.6 168 32 10 251i 4 11 12 llldeñned ..................... . . . . . . 623

53„ 21 4.9 41.9 119 52 37 298.2É gg s Very nearlyanequìlßteral triangle . .. ... 475

53„ 21 59 1,6 16151 22 359.3 3o xo 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... -  »   625

5513 2153 3.9 144, 4,0 4, 87.7 3 11 12 . . . . . . . . . . . . . . . . 469

5314 21 53 51.4. 133 32 10 56.8 12 8’ 11 Pos.55.3, 58.3 . .. . . .. .. 489

5315 21 55 33.2 12831 8 149.5 20 9 9+ . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . 724.

5515 21 55 - 149 54 - 142.2 Ц 8 1o 7 Epoch, 1834.6 __l; the northem of two . . . . MJ0234. E

5317 22 о 58.4, 149 39 4,1 98.3 15 9 9’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚   4,70

5513 22 1 13.3 171 17 38 123.9 12 9 =9 Porixlêttìsńaì little north of г Octantis, which is very    796

25.9 18 xo 118.9 12 1o=1o Points a little n of a sk 5m which precedes it .. .. .. 623

5319 22 153.8 129 9 о 109.2 2 8'=8’ Veryfmedonble* L.9o47 434

55.2 9 10 111.9 2 8 = 8 | Pos 111.8, 112.8, 111.2, excellent measures . . . . . .  — . ‚ .. 486

58.7 8 9 105.3 2 8=8iAf1nedoublestar . . . . . . 737

53,0 22 2 16.5 146 17 4.0 264.1 12 9 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... 4,99

53“ 22 2 4.0.6 16730 4.4, 97.5 2 11'=11’\D`1fñculttomeasure . . . . . . . . . . . . . . . ........... 51-7

5317, 22 7 12.8 93 44 2 203.3 12 10=10’ . . . . . . . . . . . ‚ . . . . . . . . . . . . .........   - - -‹ 739

5323 7-2 7 42-3 151 39 36 23.5 2о 8’= 8’ RAsomewhnt uncertain . . . . . . . . . . . . . . . . .. 501

5314 zz 7 58.3 114 33 22 357.3 1o 8 12 RAsomewhat uncertain . . . . . . . . . . . . . . . . . . . . ..  621

I

5325 И 928.7 163 39 24g ‘за; 22 3 ¿EîggARA=5'.o . . . . . . . . . .. .... 625

537,5 22 9 52.3 127 32 24, 302.0 5 9 9’ ?Position; micrometer . . . . . . .. 484.

-î 22 ко 4.3.6 160 51 44, 83.9 25 6’ 9 Роз 83.4., 83.3, 84.9 (A 238). . ...... . . . . . . . . . . .. B-7154- 62-7

5327 22 10 46.3 15559 49 307.9 30 9 9’ . . . . . . . . . . . .. . . . . . . . . . . .. 610

,5328 22 11 53.5 15558 4.4 116.3 5 11 11’ ................... . . . . . . . ...... . . ---- 610

5329 22 12 11.0 94 25 3 97.6 6 10 10 . . . . . . . . . . . . . . . .... . . . . . . . .  739

533o_ 22 14. 0.6 13o 34 33 275.9 3 11 11 Neatstar . . . . . . . . . . ..... . .. ... ....... . . . .. 737

§33! Z7. I4. 20.2. 157, 4,9 9 9.8 I 19, 10 10 . . . . . . . . . . ...-... . ...... .... . ‚. in -» §01

5332 22 14 51.9 132 53 3 244.4 10 9’ 11 Pos 243.4, 245.5 . . . . . . . . . . . . .. 728

56,1 55 3 250,9 lo 9 11 . . . . . . . . . . . . . . . . . . ...,... ‚... ‚ . .... 489

I
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No. RA. 1880.0. NPD. 1830.0. Position. Dist. Magnitude. Remarkg, Synon. Sweep.

lx. 111. s.d. а ‚ ‚,

5333 22 15 6.0 152 25 54. z36.6 18 1o 11 . . . . . . . . . . . . . . . . . . . . 501

5334 22 15 8.5 155 4.9 52 282.8 8 5 11 (б Tucaní) z83.3, 282.3 . . . . . . . . .. A.z76o 6oz

5335 22 1518.1 136 9 1 85.5 5 1o=1o . . . . .................................... . . . . 4.90

5335 22 16 35.2 16444 5o z4_4 8 xo' 13 .............. ...... 625

5337 и 16 53-3 1354512 91,7 12 1о’=1о’ ............. . . . . . . . .  - — — —— 4.90

5333 22 17 4.8.6 14.2 39 7 199,7 25 7’ 12 ......‚..................... . . . . . . . . . . L.9133 730

__ zz 19 35i 134 37 Í 215: .. 5’ 9 Lyell, S bluish. Pos est by diagram (ö’Gn1is) . â71l3793 72-3

5339 22 20 24.5 1644544. 131.4 12 9’ 11 . . . . . . . . . . . 627

38.8 4.6 4.7 134.2 8 1o 12 . . . . . . . . . ....... . . . . . . . . . .... ... .. - -- 51-5

5349 22 20 54.3 152 16 1 3о4.3 z lo 1о’ Pos 3oo.3; 3o4.3 better...... . . . .. .. 501

5341 22 z13z.5 137 10 28 94,9 z 1o'=1o’ Neatstar.................... . .. . .. ...... 4.90

- zz 21 47.3 123 12 z3 171,1 3o 5 9 (ßP1`.1cís Aualralia) fme D* . ... .. B.7176 494.

47.8 12 26 159,3 25 5’ 9 Pos 169.3, . . . . . . A.z4o 4.95

47-9 1244 170.0 30 4.' б’ P0s170.7, 169.4. . . . . 492

49.o 11 i 179,9 25 5 9’ Pos 17z.1,170.5,17o.o........................ 620

49.3 9 Í 173,5 25 5 9 Pos 173.7, 173.8, 172.9; Р D rude, being beyond ...... 519

the sweep more than a degree.

4.9.4 12 zg 169,9 30 4.’ 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 493

534.2 zz 23 25.5 156 55 30 73.3 5 lo’.-..1o’ Dist by oblique transit=8'.67.......... ... .. ...... 510

5343 zz z5 z6.1 13z 38 51 51,7 3 1o1o’+ Neat.......... . . . . . . . ‚ ...... .. .... .. 728

5344 22 z5 43.7 129 35 57 173,1 4. 8 11 Very neat star. . . . . . . . . . . . . .. .. L.9177 737

5345 22 26 4..9 955517 107i 1o 9’ 1o . . . . . . . . . . . . . . . ........... . . . . ‚...... 739

5346 22 26 59.9 123 32 56 31,4, IO0 7 8 Àlìne0bjcCl'. . .............................. 13.7185 4-95

61.4 32 13 299: 12 7‘ 15 The preceding of two bright st, very diiììcult . . . ‚ .. A. z4.1 494.

534,7 zz 27 4.8.9 1251421 28.4. 10 9 12 . . . . . . . . . . . . .... . . . . . . . . .. 4.93

49.6 14 4,9 27.2 7 9 12 ............‚‚ . . . . . . . . .... . . . . . . . . . . . . . . . . . . .. 492

5343 22 28 0.3 149 41 15 273.2 3 9 1z Pos 273.8, 272.6; very neat . . . . . . . . . ... . . . . . . . . . . . . . . 735

5349 zz z8 38.o 143 34 5 117,3 30 7 12 . . . . .... М. 10473 B.7187 5oo

5350 22 28 4.5.8 173 51 35 119: zo 6’ 12 Excessivelyilldeñned . . . . . . . . 8oo

5351 2229 4.z 133 39 49% Ё Ё Ё’ gTriple............ . . . . . . . . . . .. .. 4.96

5352 22 zg 11-4. 135 54 35% zg 9 у; Ё........ . .. . . . . . . . . . . ._ 49o

5353 zz z9 14.7 179 44 555 3 в, gTriple . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6z3

5354 zz 29 29.9 1434241 76,4 30 8‘ 9 ARA=4.'.o............ . . . . ................ ...... 470

5355 zz 29 30 104, 59 —. „„., .. 8,s',9 С1д584, ZODCNVÍGW .................«.«.¢... E

5356 22 3о 17.6 119 13 31, 59.2 2 8 10 Elegant; has а 1|: 6 n3 z‘.5 p, and about loo' n, B.719o 475

which with this constitutes the come double star +7191

A. z4z.

5357 zz 31 53.4 14,3 4,3 6 143,1, 12 9’ 12 . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 47o

5358 22 3330.9 151 1 4 39,3 30 8 10 ARA=4‘.5..... . . . . . . . . . . . ... . . . . .. L. 9z17 501

5359 22 35 59.0 94 52 25: 3 3 îggTriple .. . . . . . . . . . . . . .. 2. 2937 739

5369 zz 36 o.o 149 35 41 99,9 7 9’ 10 Exactlyinthepamllel .................... 47o

0.1 37 1,7 83.8 1z 9’ 12 . . . . . . ............... . ... .. .. .. . . . . .. 735

5361 22 36 z.o ,55 35 39 .. 6 11 Class6................ .. .. .... . .. .. L. 9zz7 731

536z 2-2 35 35-7 137 49 4o 140.2 8 8 11 Pos. 141.4, 139.0 . . . . . ...,... .. ... . .. B. 7208 496

5363 11 33 I1--I 1255634. 285.9 10 9’ 10 .......... . . . . . . . . . . ...... . . . . . . ‚... ...... 493

_ 22 39 4.1 95 6 7,9 245,3 4 7 =7 Athird 1o m, dist about 60“ ‚.... .. ‚.... 2. z944 739

5364. 1-2 39 51-0 147 z4 14 98.0 12 10 1о’ ............‚.........‚. . . . . . . . . . . . . . .... . . . . .. 735

5365 22 4.2 6.4. 126 4,7 1 2701 3 6‘ 13 Very delicate ...................... . . . . . . . . .. L. 9282 484.

‚... 46 3; 272.8 2 7 14. Pos z71.4, 274.3, diůcult, and not well defined 637

(pastmerid.)
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No. R A. 1830.0. NPD. 1830.0. Position. ‘ВЫ. Magnitude.' Remarks. Synon. Sweep

h. m. s.d. Q ‚ ‚‚ i

5366 22 42 45.0 1334136 254.0 15 8 9i .. . . . . .. 728

. 8 8’ AB . . .45* 4’! X9 в 15:15 ‘ CD gAbr1ght and faint pair of double stars . . . . .. ...... 489

5367 22 4.3 2.1 123 46 35 275.0 2} 5 9 Pos 274.3, 276.3,z74.4, the last with 320, and A. A. 2728 493

1 which it does not bear being tremulous.

4.9 46 22 265i 2; 5 8 (22 Piscis Australis) too ill defined for measurement . .... 492

5368 22 43 55.8 175 25 46 126.5 8 9 9 . . . . .. 800

.... 26 -- 125.9 10 9’= 9" Pos mean of 125.6, 125.3, 126.7 . . . . . . .. 796

5369 22 4.6 55.6 16312 26 11.8 20 10‘ 117 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 625

5370 22 47 38.9 152 5 30 136.8 15 1o 11’ ............ .. . . . . . . . . .... ‚. . .. .. 726

5371 22 48 32.5 117 0 17 346.4 5 9 1o; . . . . . . . . . . . . . . . ‚‚ . 474

537; 22 4,9 9_4, 144 15 17 301,9 15 9 11 . . . . . ......... . . . . . . .—.- ...... . . . . . . . . . . ...... 500

5373 22 50 i 155 11 È 99.6 48.9 7‘ 10 Epoch 1836.569.... . . . . . . . . . . . . . . . . . .. B. 7232 E

.—— 22 50 52.4 9515 55 288.7 8 9‘ 10 . . . . . . . . .......... . . . . . . . . ...... .. . . . . . . .. 2.2964 739

5374 22 51 °~4 154» I2 1 58.1 10 10‘=10’ . .. . . . . . . . . .. ...... 625

5375 7,7, 51 27,1 167 14, 4, 111,7 4, 11=11` ........... с: -... . . . . . . . . . . _... ...„... .. 627

5376 22 52 39.6 162 17 47 351.0 5 10 11 Neatstar...... . . . . . . . . . . . . . ......... 625

5377 22 57, 39,9 158 7,; 49 179,3 6 lo 11 ..... ‚ . . . . ...... .. «... . . . . . . . . . . . . . ..... ‚н. . 610

5378 22 52 49.2 173 18 50 343.1 35 9’ 9‘ Pos 343.0, 343.3 . . . . ............ . ..... . . . . .. 633

5379 22 53 17.0 147 11 6 330,5 8 9’ 9'~ . . . . . . . .. .......... . . 470

22.5 12 33 319,5 12 9’ 101............................................ ...... 500

24.8 12 24 325.6 20 9’ 10 1 Posb326.o, 325.2; 330.5 tried, but declared \1nbea.r  ~  735

a e.

533o 22 54 2.9 158 21 46 93.1 12 10’ 11 | . . 731

5381 22 54 50.7 165 55 39 48.8 3 10 10’ Pos 49.7, 47.3,49.3; very neat ................ ...... 627

5332 22 55 2.5 142 16 2 51.5 7 9’=9' Neat stnr...... . . . . . . . . . . .................... . .. . 730

3.8 16 15 45.2 8 9’=9’ Neat . . . . . . . . . . . . . . . . . . 493

5383 22 55 55.3 125 28 10 128.2 8 9’ 10 Ill defined .. . . . . . . . . . ..... . . . . . . ..... . . . . . .. 4.91

—— 22 57 22.9 14.1 36 6 259.4 10 7’ 8 Very fine ak; Pos 259.1, 259.7 B.7246 498

23.7 36 7 264.5 xo 6’ 7 Pos 264.4, 264.7. [N.B. Examined the adjustment =A7«45 73°

i of the micrometer and found all right. The star

` has surely changed if my former position was at

al1correct.]

5384 22 57 55- 105 53 - .. 8‘ 9 ‘ Class 3. Zonereview E

——— 22 817. 150 38 4.8 22.1 12 8 11 . . . . .. А—24.5 726
5 9 9

.. .. ... 285.3 12 8 10 ‘ Viewed 2 or 3 ñelds past meridian .... . . . . . . . . .. L.9372 501

5385 23 о 11.9 159 15 40 337.9 25 8’ 11 ‘ 513

5386 23 1 41,7, 115 I3 45 Soi 1o 10 10 ‘ Posestimatedfrom 733

5387 23 4 0.9 131 52 I4 277.9 12 8’ 10 .. . B.726o 737

6_3 5! 2.6 278.3 8 8 10 ............ . . . . . . . . . . . . . . .............. --- 439

5388 23 4 4.9 171 20 33 125.2 1o 8 12 Pos 125.5, 124.9, neat star . . . . . В—7259 633

5389 7,3 5 2,7, 153 5 5 253.5 8 8’ 12 Dist by obl trans =7”.34-Pos misread 180° giving 610

73.5, which the diagram contradicts. A mean pos

used in calculating the oblique transit.

3.0 540 246.1 9 8 13 Aprettyobject .............................. 731

E 9_3 5 1Q,7 99 51 26 176.1 30 8’ 9 .......~¢.....~...»...»¢»~».....».~ 2-2993 740

Ё 7,3 5 53,5 100 1 10 310,7 60 5‘ 1o ................... 11.776 74o

5390 23 7 9.2 135 24 24. 12.8 15 6 12 Lsingle48oandA....... L.9419 49o

î 23 7 55,2 151 55 50 .. 8 8 011115. A. 247 = L94?-3 72-5

5391 23 8 34.4 126 59 14. 341.0 12 9’ 10 1 A ak 9 mprecedes. (Micrometer deranged) 484

42.1 58 7 339.4 15 10 1о" The RIA nät tcîiiëe relied (ën, as thisfcannot be — . . . .. 637

exactyre uce or wanto zero stars.

5391 ‘з 8 as-1 149 ‘з з’ 17-3 п 8 ‘о Ро‘ 173.14~3» ‘н; (14-3 rejected)  ————— B-1170 т

38.0 14 11 19.4 8 8’ 10 Iutl1eiìeldwith1Tucanœ ............... .... 504

5393 23 9 18.8 115 5650 312.7 15 9 10! . . . . . . . . . . . . . . . . . . . .. ...... 733
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No. R A1Sß0.0. NPD. 1sso.o.} Ровтоп. nm. Magnitude. Remark». Synon. Swen

lx. m. s.d. U. ‚ „

5394 23 10 35-7 96 3 6 26.3 1о 6 14. (96 Aquar1'i),veryde1icate ..... ...... .. A.2783 739

1 23 Il 11-7 141 14. 25 2.09.3 20 6 хо Ров 21о.3‚208.3.‚.................. . . . . B.7276 4.97

14-3 14 2 206.6 18 7 хо Pos207.3,2o5.9............ . . . . ._ A.24.8 4.98

15-3 14. 15 209.5 15 7 9 Pos 208.9, 210.1. Fine ak . . . . . . . . . . . . .  -  -  495

154 13 37 207.4 20 7 9 Pos 207.1, 207.7. Dist by oblique transita =   - « » 730

13'.o3. [N.B. The obs of this oblique transit is

irregularly entered; there is either some mistake

in the setting of the wire, or it had been moved in

the act of observing.]

5395 23 Il 40-3 128 37 58 218.8 3 8 10 Very elegant ak. ?Position, the micrometer being  - -  -- 434

deranged.

41.9 36 25 222.3 3 8’ 10 Pos 226.5 (rejected) 222.8, 221.8; a very elegant  - - - ~ 636

double star.

42-3 37 2 219.0 .. Pos 219.9, 218.8, 218.3. Tried 226.5 the first - -  - -- 637

measure of f 636. It is evidently a mistake of 5°

in the reading of the micrometer.

5396 231311.! 137 56 45 153.5 6 10 11 .....‚...........................‚.......... ...... 490

- 23 14 55.3 99 23 46 90.5 8 9:9 Neatstar.......... ... ... ... .. ._ 2-3003 740

5397 23 15 - 105 25 - 330.0 61.8 7 9 Epoch, 1835.761 . . . . . . . . . . . . . . . . .... E

5398 1.3 16 25 10810 .. Classg. Zonereview . . . . . . . E

5399 23 17 28.3 172 3 I 90.8 12 11:11 AR.A:6.5 ...,... ..... -~ 533

54.00 23 20 9.9 165 4- 5 179.3 18 7’ 13 .............. . . ........ . L9437 52?

54o1 23 20 28.5 14.5 14 52 4.0.0 хо 10 хо .. . . . . 629

1 23 20 50- 103 11 - .. хо хо Class 2. Zone review .......... .. . .. l13l97 E

54.02 23 22 16.9 160 012. 199.3 35 8’ хо . .. . ......... 516

54.03 23 25 - 155 38 -— 4.8.4 42.3 7 10 Mean epoch, 1836.017 .. B- 730! E

5404. 23 25 56.3 120 17 23 304.7 15 10’:1o' . . -  -  - 494»

5405 23 26 22.5 127 4.8 32 80.7 5 10 11 Micrometer derangement corrected . . . . .. .. . . . . . . - - ~  - 434

8 .
54,06 23 26 22.8 170 58 59 {зад ¿É 3 $Тпр1е........................ .. . . . . . . .. 633

S з“ 18 9 Н I - .... .. в
25.4. 59 10 5353.1 zo 9 п, ‘Triple .......... . . . . . . . . . . . . . . . . . . . . . . . . .. 23

5407 2.3 26 4.5.6 155 1 4.7 24.6 7 9 9’ Extremely ill deñned......... . . . . . . . . . . -  -  ‚- 505

54.08 23 27 19.7 140 35 4o 313.1 3 12:12 ln avery poor region . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 4.97

54.09 23 27 25.3 1614.5 2 323.3 7 11 хх‘ . . . . . . ....... . . . . . . . . . . . . . . . . . . «  616

26.2 4.5 17 325.3 5 10’ 1 1 Beautifully defined and tranquil ‚ . . . . . . . . . . . . . . . . . . . . . 513

5419 13 30 11.4 114 39 15 70: 8 10 12 The following and less of2 . . . . . . . . . . . . . . . . . . . .      733

5411 7,3 3Q 13,6 93 1 58 31,7 15 9’ 10 . . . . . . . ..... . . . . . . — . . . . . . . . . . . . ... . . . . . . . . .. ...... 739

-— 23 30 20.4. 137 34 44 270.0 3 8’ 9 (9 Phœnicía : A251 :R 27)... . . . . . . . .. .. . B.7314 497

54,17, 7,3 '50 31,9 17,1 34 38 57,2 16 9 [о . . . . . . . . . ‚.... — ‚ . — . . . . . . . . . . . . . . . . . . .... ...... 494.

5413 23 32 55: 108 43 i . . . . .. .. 5‘ 7 Class 5. Zone review .. .. .. ...... E

5414 23 33 7.7 1684440 262.7 3 8’ ю . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623

5415 23 33 26.7 161 46 14 117.3 4.0 6 11 Points exactly to a 3d : 11'm. . .. . ‚ . . . . . . . . . . .. L.9562 625

54.16 23 34. 0.7 137 15 28 217.7 35 6 11 . . . . . . . . . . . . . . . . . . .. L.9565 4.90

5417 13 35 ¿L3 H7 п 55 3269 3 5’ 9‘ Fine *,am1g¢0dmeag\u¢„... . . . . . . . . . . . . . . . .. M.1o865 733

54.18 23 3642.5 135 3519 134.1 4 8 xq, ........................... . . . . . . . . . . . . . . . .. 4.90

54.19 23 36 50.4 161 54 4; 95.9 18 1о=10 Pos 95.1, 96.7; ARA: 5‘.o . . . . . . . . . . . . . . . . . . . . . . .. 4.82

—- _ S. 6 3 107 Aquaria'. A fine double ak but ill deñned. A.2836 74113 37 и x ’O9 37 43 13 I 7 Measured añer meridian by redalling the star by а. 786

the collimating screws and reins, a great con

venience.

541° 13 37 U4 I44 13 7 4.5.0 4 9’ 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 629

54.21 23 38 18.2 14.5 32 lz 49-3 8 11 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ .. 629

3Q
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N0, к 4. |вэо.о. N P D. 1sso.o. Pusmon. Dm. mgnimde. 11@m„,1„, gym., 5 Sweep

h. s. d. ° ‚ ‚ !

54.11 7-3 4” 31-7 134» 24 17 349-7 4 9'= 9‘ Nin' R A = 13 4.1 16.1; Ров 34.9.8, 34.9.7. The ‘ - - --- 439

last measure taken with power 1100 with 12

inches aperture, with which power it is seen with

perfect distinctness and well delìned.

33-1 24 4.7 351-7 3 9’ ю Nin' R A = 23 41 16.7 ; Pos 351.7, 350.8. [l\`.B.  -  ~  - 1 728

In one or other ob.s~er1~a!irm the 1r1're /las been 4

misfalcen, and on reducing úolh on eilher sup- ‘

posifion, lhc pain! remains equiracal. The

earliexl R A is therefore sel down, as usual in

.ruch слеза]

5423 13 41 °—’- 115 I7 О 313-3 15 6' 15 Very delicate; good measure . . . . . . . . . . . . . . . . . .  — ‚ . . — 733

5414 13 41 11-1 14.6 49 26 50.7 10 9 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‚ . . — ‚ ‚ 504

U4 4923 57.4. 6 9’ п . . . . . . . . . . . . . . . . . . . . . . . . . - — - — —‚ 500

 -- .... 56-3 5 Н 1: Viewed and measured . . . . . . . . . . . . . . . . . . . . . . . . .. ‚ — ‚ ‚ ‚ —‚ 731

5415 13 41 16-0 152 3 ‘б 275-1 ‘О Н Н Amr 7‘ш4‚’вр . . . . . _ . . . . . . . . . . . . . . . — ‚ ‚ ‚ —‚ ‚ 726

5426 23 4.3 4.1.7 135 16 1 317.7 8 9 1! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... - - ‚ -  | 4.90

54,17 13 44 13.1 163 7 31 64.0 3 9 =9 Pos63.5, 64.5; elegant star . . . . . . . . . . . . . . . . . . . . . . . . _ . 625

5428 23 4.4 32.7 156 53 54. 115.5 12 7 14 Very delicate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ B.7341 731

54,19 13 44 55.7 120 20 4.3 221-3 15 7‘ 19 L yell, Sblue . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . ‚ . . . .. 494

5430 13 4.5 19.5 167 4.4. 36 4.9.3 12 9’ 10 A RA =4.‘.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611

54.31 13 4.5 4.1.1 14.1 30 4.5 146.6 15 9 1o .... . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4,93

54,31 13 4.6 17.4. 149 4.0 58 31.6 2.0 9 9’ R A unsatisfactory for want ofsutfxcient fìducinl stars   ‚ . . . 502

in thisf.

11.1 4.1 55 41.4 25 9 9‘ Pos 4o.7,4.1.1.... . . . . . . . . . . . . . . . . . . . . . . . .. .‚ 735

5433 13 46 57- 1084.1 — .. 10 10 С1взв3. Astar7mpreoedes . . . . . . . . . . . . . . . . .. ' E

5434 13 47 "_1 1614.811 47.9 12 8’ 12 .................. . . . . . . . . . . ......... . . . . . . . . . . . .. 625

54.35 23 4.8 — 107 6 - 1.7 12: 9 9‘ Epoch, 1835.761. Nisì PD = 107° 1’ . . . . . . . . .. .. . . E

5436 13 5017.7 151 013 274.8 20 9’ п. . . . . . . . . . . . . . . . . . . . ................. I 736

54.37 23 51 42.3 14.4. 2 17 197.6 1 5’ 11 Very diilîcult. Seen only by glimpses, being ill . . . . . . I 619

defined. Must be reexamined.

47.7 2 18 193.6 3 6 14. A most delicate and beautiful object. The night will . . . . . . 731

not bear magnifying, but the small star perfectly

well seen, and no doubt remaining. <1

54,38 13 51 56,3 148 10 18 311.7 4 9’ 14. Very delicate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ‘I 502

5439 13 5315.6 163 34. 31 86.3 5110 13 ...... . . . . . . . . .. . . . . ..‘ 615

15.9 34, 11 87.1 4. 9 13 . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .. 4.81

544° ’-3 S4 — 118 4 - 285.1 3.6 8‘ 9 Epoch, 1834.780 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Е

54.4.1 13 57 10.1 112 36 6 223: 20 9 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64.1

5441 13 58 58.1 168 15 55 63.9 20 8’ 11 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 613

60.6 26 25 60.4 25 7’ 12 . . . . . . . . . .. . . . . . . . . . . . . . . . .. 628

DOUBLE STARS ACCIDENTA LLY OMITTED PREVIOUS TO NUMBERING THE GENERAL CATALOGUE.

5443 6 36 —- 130 п —- 104.5 17.1 9’ 1o . . . . . . . . . . . . . . . . . . . .... ‚‚ . . . . ‚— B.1318 E

544.4. 1o 31 44.3 171 2 8 130.3 4.0 6 8 A third makes a. triangle . . . . . . . . . . . . . . . . . . . . .. B.3137 549

5445 14,19 — 144,11- 70.1 20 9 10’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... E

54.4.6 17 10 4.4.1 98 16 9 91.3 15 9 1o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609

5447 19 42 52.6 14.4. 31 56 173.6 5 10 11 . ‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 710

54.4.8 22 38 19.9 118 55 1 105.1 1o 9 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637

54.4.9 13 4.6 9.0 16o 16 37 34.9.6 4 10’ 1 1 Near star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510



INTRODUCTION TO THE MICROMETRICAL MEASURES OF DOUBLE STARS.

(156) The instrument with which these measures were executed was the same with that

employed in all my previous measures ofthe same nature at Slough; nor, excepting a change

in the length of its polar axis necessary to adapt it for a different latitude, was any alteration

introduced in the mode of mounting it. The elevated extremity of the axis rested, as formerly,

in a strong iron Y, projecting as an arm somewhat curved from the summit of a wooden post

very firmly planted in the ground, so as to allow room for the person of the observer between

it and the eye-piece when the telescope was directed horizontally. The lower end, carrying

the hour circle, with the necessary sliders for adjusting the axis in altitude and azimuth,

rested on a wooden block bedded on а. pier of brickwork laid in cement. The movement

necessary for following a star in the act of measurement was communicated as previously,

not by a clock-work mechanism, but by a screw movement worked by а long handle and

Hook's joint.

(157) The building in which this instrument was placed was circular, consisting of a wall

seven feet eight inches high from the floor, with a recess on the north side for receiving

the pier, and a door-way on the west. Its internal diameter was 9 feet 4 inches, and on the

top was bedded a. wooden circle of 4; inches in thickness by 7 in breadth, supporting and

held together (so as to break joints) by a cast-iron circular rail whose section is represented

in fig. 5, Pl. XII., the projection being destined to carry the rollers of the revolving roof;

and forming, when laid down and screwed fast on its bed, a circle of l0 feet 6 in. diameter

from summit to summit of the projecting part.

(158) The revolving roof itself consisted of a square horizontal frame of fir timber, five

inches in thickness and breadth, mitre-cut, and joggled together at the angles, and bolted

firmly together by stout iron screw-bolts, which, besides drawing the joggles into close fitting,

served another purpose in reference to the connection of the frame with the superstructure,

to be more fully explained further on. On the under side of each of the four beams composing

this frame and in the middle of its length was iìxed a cast-iron shoe, «carrying an axle and

roller, as seen in section in fig. 4, Pl. XII. The form of the shoe is shown in perspective

in fig. 6, and in lateral projection in fig. 2. The construction of the axle is shown more

particularly in fig. 8. The portion C is squared, to prevent its turning in the corresponding

square aperture of the shoe, wherein it is secured by the screw D, and the cylindrical portion
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А, outside of the shoe, which carries the roller, is somewhat larger in diameter than the

inner portion B, abutting with a shoulder on the outer face of the shoe. These figures

sufiîciently explain the structure and adaptation of the parts; and it is only necessary to

mention, that the rollers are all situated on the {мёда of the frame, which in consequence

overhangs and entirely includes the circular rail-way, as shown in fig. l.

(159) It is manifest that a square frame simply so constructed and supported would not

maintain itself with any constancy in one plane. Two of its opposite corners would inevitably

rise, and the other two sagg down with every accidental inequality of pressure. Stiffness

must therefore be given by the superstructure. The mode in which this is effected will be

best understood by inspection of fig. l, Pl. XII., which is a perspective representation of the

framing of the roof, supported on its rollers on the railway. From the corners of the

horizontal frame rise four “hips” or planks of deal somewhat tapering upwards, and at

their lower ends cut so as partly to rest upon, partly to abut into the corners of the frame,

as shown in fig. 7. These hips meet at the top, where they are all four connected together

by a cross of iron, whose arms are bent down and run along their under edges, to which

they are strongly screwed. They form, therefore, the four oblique edges of a quadrangular

pyramid, resting on and abutting into the corners of the square base. It follows, then, that

no two opposite corners of that square can rise without forcing up the vertex of the pyramid

by the hips resting upon them, and thus carrying up the alternate ones off their bearings.

To counteract this effect, and to prevent the rising of these latter, or, which comes to the

same thing, the relative sagging down of the corresponding corners of the frame, a strap

of iron, turned up at its lower end into a hook, is made to seize the cross-bolt uniting the

beams at the corner, and is then screwed firmly along the under side of the hip, as seen in

lig. 7; which done at all the corners, a pushing and pulling connection of the square base

with the oblique sides and vertex of the pyramid is effectually established, and the whole

pyramid rendered perfectly stiff and unchangeable in form.*

(160) The vertex of the pyramid is purposely made to correspond perpendicularly over

a point not in the centre of the square base, but 20 inches nearer one side of the frame

than the other, without which it would be impracticable to observe in the zenith. In

consequence, one of the faces of the pyramid slopes materially more than the other; and

in this more sloping face is the opening, 18 inches wide, closed by two doors folding back on

hinges, and overlapping each other with grooves and splash-boards to carry off rain. The

rest of the framing of the roof is sufliciently shown without further explanation, in the

perspective view, fig. l, and in projection in iig. 3, where the dotted circle represents the

projection of the spherical surface described by the eyepiece of the telescope when directed

to every point of the heavens in succession, that being rather the longer end of the tube

when mounted in its bearings.

(161) А light boarding and painted canvass completes the covering of the pyramid.

’ In the whole structure of this roof the object has been to avoid crippling and destroying the strength

of the timbers and planks by cross cutting and mortising, a practice in carpentry which (in its lavish and too

common use) cannot be too strongly reprobated. With exception of the four corner bolts which are indis

pensable, small wood screws alone interrupt the continuity of the woody fibre throughout the whole structure.
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Beneath the square frame, the corners also, where they project beyond the wall, are boarded ;

and a circular skirt board carried down below the level of the iron rail-way, but not quite

into contact with the wall, and outside of the wooden ring on which the railway is bedded,

excludes both wind and rain beneath. The whole structure is so light that it might be

apprehended that the violent winds prevalent at the Cape would carry it away, especially

if gaining admittance beneath it. But the pressure downwards, arising from the slope of

its exposed surface, more than suŕlices to counteract any such lifting tendency; nor in point
of factldid any accident of the kind happen even during the most violent gaies, after a

precaution at first employed of tying down the corners by ropes to posts fixed in the ground

had fallen into habitual neglect from experience of its needlessness. The ropes were therefore

removed all but one, which served to drag round the roof into its proper situation, no

provision having been made for turning it from within. ‚

(162) In the measurements executed with this instrument, the same micrometer (a

parallel thread revolving micrometer by Troughton and Simms) which had served for my

former measures was retained, and the same set of eye-pieces as heretofore (of 79, 179, 273,

and 400 magnifying powers). A “macromicrometer" eye-piece, by Dollond, was provided,

and a few measures taken with it; but its performance, though satisfactory, was not so

decidedly superior to that of the ordinary double eye-pieces as to induce me to persevere in

its use to their exclusion ; and no table for the reduction of its measures having been formed,

the few measures in which it was employed have remained unreduced. As respects the

micrometer .itself (which remained unchanged, whatever eyepiece was used), its readings

of position are and always have been unexceptionable, and on the positions measured with

it I have the fullest reliance. But as regards the distances, I lament to be compelled to

state that the case is far otherwise. The inherent defect of the instrument (a very costly

one), that of the hitchíng of the parallel spider’s threads in the act of crossing, could never be

fairly overcome. It was in vain that, previous to quitting England, it was placed in the

maker’s hands for the express purpose of remedying this annoying evil. For a while,

indeed, it performed satisfactorily, but the mischief soon recurred, and grew at length so

obvious a source of error that already in October, 1834, I began occasionally to substitute

for the system of measures by cross zeros, with the spider lines, that of an absolute zero,

with o11esided measures between the inner edges of two thick parallel wires which had

been added to the system of wires in the micrometer, and which could be brought i11to the

centre of the field by the screws, to the exclusion of the spider threads. This, it is obvious,

is a far less eligible mode of measurement-the thickness of the wires precluding all

certainty of thebisection of the stars by their edges, and introducing a difference between

the measures of large and small stars depending on their brightness; add to which, a

parallactic error is introduced, which can only be eliminated by empirical processes, and which,

in fact, proved the source of a vast deal_ of trouble and of much and obvious error. Still

the evil increasing with the spider threads, after vainly attempting to correct it myself, on
the 9th April, 1835, they were condemned las useless, and soon afterwards removed (April 13).

From this time until .Iune 3, 1836, the thick wires alone were used in the measurement

of distances. Then, however, by the kindness of Mr. Maclean', the micrometer was refitted

with a pair of beautifully even and delicate threads of the Bermuda spider, which he was

3 в
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so good as to fix and adjust with his own hands; but the hitching being thus only partially

remedied, on the 27th June, 1836, these were again removed by him, and their places

supplied with another pair more cautiously applied. These went on very well for some

time; but on April 27, 1837, the hìtching was again remarked, and from this time to the

conclusion of my observations continued a more or less frequent source of annoyance. So

long as the evil in question is confined (as it usually was) to a mere temporary adhesion

of the threads in the act of crossing, it may be presumed indeed that their elasticity will

at once restore them to their right places, and that no material change of zero would arise;

and this really does appear to have been the case, on examining the + and - readings in

a great many instances. There is, however, no security that it shall be so; and where, as

has occasionally happened, the wires drag in their motion, though not crossing, and move

by visible jerks, all confidence is destroyed, and error to an unknown amount must be

expected to arise.

(163) The measurements of distance taken with the thick wires, when compared with

those observed with the spider lines, exhibit a disagreement evidently systematic, and one

which it is of the utmost consequence to eliminate, in order that measures of the same

double star taken by both methods shall become comparable with each other, and admit

of a mean being taken. To this end all the cases in which measures of the same star have

been actually taken have been collated, and the differences of the mean results of both

methods being tabulated, an interpolating curve was constructed by the projection of the

results on a chart of engraved squares, taking the distance as measured by the thick wires

for the horizontal coordinate x, so that the vertical coordinate (y) shall represent the

correction to be applied to reduce that measure to what it would have been had the spider

lines been used. It is needless to give at length the details of this process, which is one

purely mechanical; but the final result of reading off and tabulating the interpolating curve

is presented in the following table :

TABLE OF CORRECTIONS

To be applied to the Мвьзпввз of Dlsrimcs taken with the thick wires and a fixed zero, to reduce them to comparison

with those obtained with the spider lines and cross zeros.

l1',";f¿_ Cf¿f;"_"‘ вы. Ч Соп’. вы. Corr. вы. Согг. вы. Corr. Dm. corr. nm. corr.

I ‘ I I I I I I I 1 I I I I ‘ I

2 ` 0.0 18 -4-2.0 34 +3.o 5o +3.3 66 +34. 82 +34 98 +3.!

3 +91 19 +21 35 +39 5: +33 67 +34 83 +34 99 +3-1

4 +о.3 20 +2.?. 36 |»-3.0 52 +3.3 68 +34. 34- +34 100 +34

5 +o.5 21 {-2.2 37 +3.1 53 +3.3 69 +34 85 +34 101 +3.1

6 +o.6 22 -{-2.3 38 +3.1 54 -l-3.3 7o +34 86 +34 102 +34

7 +<>7 13 +=4 39 +3-1 55 +34 71 +34 87 +3-3 193 +3-1

8 +0-9 94 +24 4° +34 56 +34 7‘ +34 83 +з-з 194 +3-1

9 +1.o 25 -{-2.5 41 +34. 57 +34 73 +34 89 +3.3 105 +3.o

19 +1—‘ 26 +2-5 4’ +34 58 +34 74 +34 99 +3-3 196 +39

11 +1-3 17 +1-6 43 +34 59 +34 15 +34 91 +33 107 +3—9

12 +1.4 28 «}-2.7 44 +3.2 6o +34 76 +34 92 -|3.3 108 +3.o

13 +1-5 29 +z7 45 +3-3 61 +34 77 +34 93 +34 199 +3-°

14 -4-1.6 30 {-2.8 46 {-3.3 62 +34 78 +34 94 +3.?. по +30

15 +1—7 31 +2-8 47 +33 63 +34 79 +34 95 +34

16 ~}-1.g 32 +2.9 48 {-3.3 64 +34 80 +34 96 +34.

11 +19 33 +=-9 49 +з-з 65 +34 si +34 97 +з-=
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Т11е corrections thus obtained have been applied to all the distances measured with

the thick wires, as part of the process of their reduction; so that the results presented in

the following measures are, so far as is possible, cleared of the peculiar sources of error

which the use of this method introduces.

(164) The method of oblique transits* is altogether free from this and from every other

source of systematic error; and, except that it is liable to be occasionally defeated by the

accidents of variable refraction, is wholly unexceptionable. A great many of the distances

have been obtained by this method; and when this has been the case it is noted in the

appended notes, which contain, besides, a variety of miscellaneous remarks on circumstances

affecting the probable exactness of the measures both of position and distance--on the

distinctness of vision and performance of the telescope as affected by atmospheric changes.

and a number of other particulars-all noted at the time of observa.tion (except in a few

cases where the contrary is expressed).

(165) In the measures as originally set down, every individual measure, whether of

position or distance, has a weight attached indicative of the estimated reliance to be placed

on the measure. These weights vary from 1 1:0 10 to each measure. In my former published

measures the sums of these weights have been set down, with the mean results. But as, in

taking the mean results of several sets of measures, the use of these weights entails a vast

amount of arithmetical computation, without the advantage of any really increased precision

in the result suflicient to repay the trouble thus caused, I have thought it advisable, in

presenting these observations to the public, to adopt a system, intrinsically quite as good,

and greatly facilitating the calculation of general means. It consists in substituting for the

total or joint weights of each night’s observations, classiíicatory numbers or simple numerical

values expressed in lower numbers, 1, 2, 3, 4, and in a few rare cases 5. The system on

which these are assigned is this :-If the sum of the weights in a set of measures be below 15,

the result is considered as entitled only to the lowest unit of value-as decidedly an inferior

and unsatisfactory result. If 15, and below 35, the value 2 (expressive of a fair and average

degree of reliance) is assigned; if 35 and below 55, it is classed as decidedly good, and valued

as 3; above 55 and below 85 (cases occurring usually in favourable conjunctures, and not

frequent), the value assigned is 4; while to the very few sets in which the total weight

exceeds this limit, and on which particular pains had been bestowed, and a greater than

usual number of measurements made, the value allowed is 5. This done, the operation of

" Let p be the polar distance of a double star; 0 its measured angle of position reckoned as usual from 0° to

360° in the direction nfsp; a the angle of position of an oblique wire across which both the stars are allowed to

transit by their diurnal motion; А the interval of their transits across it in seconds of time. Then will the

distance of the stars from each other be given by the formula

д _ 15”. Адв111 p. cos a
_ sin (î_9)î'

Convenient valves ot' а are 100° or 110°, or (on the other side of the vertical) 260° or 250°. Those most

commonly used were 100° and 260°. The inclination of the oblique wire ought to be towards the opposite side of

the meridian to that of the line joining the two stars. In situations not remote from the pole, a high degree of

precision is attainable by this method.
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taking the general mean of several nights’ measures is reduced to involve only multiplications

by a single figure, and therefore most materially alleviated; while, from the extreme vagueness

which necessarily'attaches to such numerical estimates ofthe weight or value of any indi

vidual observńation or any assemblage of such, it is_obvious that no sacrifice of ultimate

numerical precision at all worth considering is induced; or rather, that the one process is

quite as' well calculated to lead to íinal accuracy'of` determination as the other. Individual

measures are‘in no case given, except under some remarkable circumstance, or if, as

sometimes happens, only a single measure was procured. To have done so would have

entailed an immense mass of printing without any corresponding advantage.

(166) Appended to the micrometrical measures here registered as the results of single

night’s observations, is a. synoptic view of their general mean results reduced to mean epochs.

In calculating these, not only the positions and distances, but also the epochs of each, are

derived from the use of the assigned values attached to them in the general register, and

the sums of these values are appended in columns of their own to both the elements, as the

representatives of the relative values of the several results. In the case of stars of whose

binary connectionthere can be no doubt, not only the general mean angle of position with

its mean epoch is stated, but, for convenience of future reference, sub-epochs are calculated

for each year ofthe interval over which' the observations extended. The same has also been

done in the case of one remarkably close double star (у Lupi), whose binary character is not

apparent, by reason of the great discordance of its measures (arising from its closeness). In

the case of y Virginia the general epoch has not been calculated, owing tothe extraordinary

velocity and excessive inequality of its angular motion in perihelio, which make such a calcula

tion useless.
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hausen, Cape of Good Hope, in the Years 1834, 1835, 1336, 1837, and 1838.

tri
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ц ... . Date ofllïlähfîr A. N P D. „§‘}),'1ái?,l:¿_ 5 ‘Е,’ Observa

Refe synonyms. 1sao.o. 1sao.o. dm, „от 2.’ , nm. Ё 3 Magnitude. non.

rence. N by W. Е“ gn 1800+

1113 h. 1944 ......... ... .. . . . . . . . o 5 108 6 34.6 14 3 68.15 1 7’ 8 35.831

III4 344 59 3 ...,_ .. 8 8’ 36.830

'"5 345 45 1 67-65 1 1’ 8’ 36-895

U15 346 3 2 66.21 2 7’ 8 36.914

1117 . . . . .. .. 68.24. 2 36.914

U13 A. 1. ß Toucani _ . . .. .. .. .. о 24 153 54. 173 44 3 18.15 4 5 5 34.849

1119 171 15 4 27.12 4. 34.928

“1° 171 8 3 19-43 1 5 = 5 35-583

1111 .. 16.17 1 35.583

11" 171 4 3 17-31 4 4’= 4’ 37-739

1113 EAppara.tus.... . .. . . o 1.5 115 55 164 33 3 7.04 1 6 9 34.717

117-4 164 31 3 6.23 2 6’ 8 35.580

1115 163 8 2 6.36 1 7 10 35.917

1116 h. 3376=B. 64. . . . . . . . . . . . . . .. о 26 146 16 247 21 3 7.74 2 6 11 36.958

H17 147 53 2 7-45 2 7 11 37-739

1118 h. 3395 . . . . . . . . . . . . . . . .. o 38 131 50 62 40 2 .. 9 9 34.693

1119 62 50 2 10.46 1 8 8‘ 35.583

113° 63 15 1 8-45 3 1‘ 9 37-739

1131 A.1; Ä Toucani; R. 1 . . . . . . . . . . o 46 160 26 78 30 3 20.46 1. 6’ 7 35.910

"31 79 33 3 ‘не 1 7’ 8 36-711

1133 . . . . .. .. 22.65 3 ...... 36.711

1134- 80 51 4, 20.97 1 ...... 36.75o

1135 . . . . ._ .. 11.89 1 . . . . .. do

1136 . . . . .. .. 13.51 3 . . . . .. do

"37 8° 35 3 1°-94 3 6’ 8 37-739

1138 а. 17 .. . . . . . . . . . . . . . . . . . . . . . _ . . . . о 50 106 34. 31 41 2 6.27 1 7’= 7’ 35.717

"39 з‘ 35 3 7-O6 1 7 7 35-931

“4° 31 43 3 6-65 3 7’ 7’ 37-797

1141 h. 34.16.. .. . . . . . . . . . . . . . . . . . . . . .. 0 56 151 о 126 17 3 5.16 2 8 8 34.771

1141 126 38 3 4.63 1 8 8 36.711

1143 . . . . .. .. 5.26 2 do

1144 117 ‘з з 5-58 4 7’= 7’ 36-953
1145 В. 156. Z Phœnicìs; R. 1 . . . . . . . . 1 146 9 144 o 1 6.73 1 5 ю 34.771

1145 243 58 3 5.81 1 6 11 36.641

1147 2. 11o . . . . . . . . . . . . . . . . . . . . . . . . 9 103 12 352 42 2 8.05 1 8’ 9 37.797

1148 B. 178; |cToucani . . . . . . . . . . . . . . 1 10 159 47 17 50 3 5,73 1 5’ ц 36.641

1149 14. 20 2 4.24, 2 6’ 10 36.914

1150 h. 3426=В. 18o . . . . . . . . . . . . .. 1 11 |57 13 346 8 1 г’: о 7 ц 35.583

1151 348 15 2 2.52 1 6 9’ 37.739

1151 h.1o36... . . . . . . . . . . . . . . . . .. 12 106 4,1 45 o 1 1} 0 8’ 9 35.717

1153 38 3 2 1.82 2 8’ 8’ 36.958

1154 h. 3437 = À. 1690 . . . . . . . . . . . . . . 1o 108 9 143 56 7, 14,14 1 7 9 35.771

1155 146 14 1 11.58 3 7’ 1o 36.915

1156 h. 3447=B. 117 . . . . . . . . . . . . .. 18 120 47 75 49 3 3.65 1 6’ 7‘ 36.641

"S7 75 3 1 3-O4 3 5’ 7 37-361

1158 A. 4 = L 4.89 . . . . . . . . . . . . . . . . ._ 31 144 18 103 57 3 „до 1 7‘ 3 35.914,

1159 _ 105 17 3 10.42 1 7‘ 8’ 36.646

1160 A. 5= p, б, Eridßlli . . . . . . . . . . . . 33 14,7 3 12,7, 20 3 3,39 4 7 = 7 34,777,

1161 124 12 2 .. ...... 34.849

1161 111 1o 3 3.91 4 7 = 7 34.918

1153 11o 15 2 3.75 2 6 = 6 35.583

1164. l E. I47 ‚ ‚ . . . . . . ‚ . . . .. . . . . . . . . . . . [Q1 7 3 +65 3 6 81165 h. 3461. -e Sculptons . . . . . . . . . . 38 U5 54 69 13 ,_ 5_3, 1 6 ю 35996

1 1“ 69 45 3 5-43 3 6 ‘о 36-958

1167 1 41 119 11 70 53 1 2} 0 6 10 37.8о8

1166 1 5° 151 8 38 47 3 3-37 4 1’ 7’ 36-958

1169 36 31 3 и‘ 1 7 7 37-801
1170 2 2 120 17 63 31 1 89.16 1 8 9’ 37.о11

1171 2 7 152 17 134 56 2 4.93 1 8‘ 9’ 34.771

1171 4 134. 4.3 2 6.18 1 9 9’ 36.914

1173 4 ll. 3504. . . . . . . . . . . . . . . . . . . . . . — 7, 13 321 7 267 51 1 649 3 8 8’ 35906

1174 269 18 1 8.34 1 9 10 36.958

1175 267 20 1 7.o9 1 8 9 37.801

3s
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Imi- Position . E . 17”" 0'

No.\f6r R A. NPD- wi1)1}\Icrl _ :E Ob‘e"'“'

Rete- Synonyms. 1830.0. 1830.0. dim (mm = д, Dist. E д Magnitude. IÍOIJ

rence. N by W- Е‘: gg 1800+

1175 h. 3506, ш Fornacis . . . . . . . . . . . . .. 3 3_5 113 59 244, 8 2 9.75 2 6 9 34.780

1177 141 8 3 11.95 з 5 7‘ 359°6
1178 240 4-0 3 11.16 3 5’ 8 37-302

1179 h. 3510 . , . . , . . . . . . , . . . . . . . . . . .. 2 23 133 4,4, 10 55 2 4.33 о 9’ 10 36.641

1180 7 11- 1 4i О 9’ 10’ 35-958

1181 B, 379 + 380 . . . . . . . . . . . . . . . . . . .. 2 32 135 27 7 35 3 97.26 3 7’-_- 7’ 36.841

1182 11, 3523 , . . . . . . . . . . . . . . . . ._ z 35 120 17 94. 4-4 2 61.55 3 8 8 37-011

1183 - - - - -- .. 66.32 1 d0

1184 11, 3526=B. 389 . . . . . . . . . . . .. 1, 36[ 121 4,8 56 35 1 15_l_ о 7 11 34.780

1185 1,_ 3527=B. 395 ........ . . . . , , .. 1 37 131 15 41 56 1 1.90 1 7’=7’ 35.920

1186 46 7 2 1.4.1 2 8 = 8 35-34-1

1187 _ 42 18 3 1-39 4 7 7 37-°19

1133 B. 394 (marked double in B) . - - - — — 2 37 116 15 184 55 2 10.39 2 6’ 9 34--730

1189 4 ’ 185 23 2 11.68 3 6’ 9 37-802

1190 А.8 . . . . . . . . . . . . . . . . . . . . . . . . .. 1, 51 1 115 4,0 221 27 3 28.62 2 7 7’ 35.903

1191 ./1.9, B. 446, 9Eridan1 . . . . . . . . . . .. 2 5; 130 59 81 19 3 8.27 3 4’ 6 34.928

1192 30 53 3 8.96 1 . . . . .. 35.903

1193 82 4,2 2 . . . . .. .. 5 6 35.911

1194 81 39 2 9.16 2 4, 6 35-84.1

1195 A.10; B.473.......... . . . , . . . . .. 2 53 ‘ 14,1 59 70 42 2 37,31 2 7 8 37.945

1196 В. 493 ; 12 Eridani . . . . . . . . . . .. 3 5 119 40 310 4 3 5.19 2 3 7 35-370

1197 1 307 25 1 .. 5 10 35.903

1198 1 311 15 2 542 = з‘ 9 36-91‘
1199 h.3562 . . . . . . . . . . .... . . . . . . . . . . .. 3 9 ì 154 57 328 47 3 48.38 2 8’ 9 36.901

1200 11.3565 . . . . . . . . . . . . . . . . . . . . . . . . .. 3 11 | 109 6 1о9 27 2 5.77 1 5’ 9 35.758

1201 ‚ 111 27 2 . . . . .. .. 5 9 35.870

1202 A. 12=B. 529 . . . . . . . . . . . . . . . . .. 3 11, 155 4 101 49 3 18.09 1 7 9’ 35.914.

1203 4 102 53 3 20.51 2 7 9‘ 36.901

1204. h. 3576 . . . . . . . . . . . . . . . . . . . . . . .. 3 19 4 136 14, 341 30 2 4.75 1 7’ 9 36.006

1205 333 25 1 4.25 3 7 10 36.901

1206 34° 25 3 361 4 7 9 37-019

1207 B 551. h. 3575 . . . . .... . , . . , . . . .. 3 zo д 14,1 4,0 42 22 3 36.91 0 ...... 34.772

1208 41 45 з 31-55 I 7 1°’ 35-914
1z09 B 583=A. 15= 184 (Bode) Erid .. 3 34 130 55 326 53 2 8.58 2 8 9 34-928

то 315 42 3 8-74 1 7 8 35-903

11,11 326 23 2 8.59 1 6’ 7’ 36.003

1212 327 29 3 9.54, 1 7‘ 8’ 36,865

1213 A. 14=_4B. 586 . . . . . , . . . . . . . .. 3 35 150 20 270 33 I 2 54.89 о 7‘ 8 34.772

1114, 269 25 ï 3 59.28 1 7’ 8’ 36.838

1215 h. 3589 .... . . . . . . . . . . . . . . . . . . .. 3 38 131 12 34.4 4,8 2 6.58 2 7 11 37.068

1216 h. 3592 . . . . . . . . . ... . . . . .. 3 40 144 48 11 24 д 3 5.58 2 6 10’ 36.958

17,17 11 8 | 3 6.38 2 6’ 10’ 37,019

1218 A, 16. (fErid11.ni) . . . . . . . . . . . . . _ 3 42 128 9 199 17 I 3 9.06 2 . . .. . . 35.906

1219 т’ з 4 8-29 4 5 s' 36-914

1220 h. 3596 . . . . . . . . . . . . . . . . . . . . . . .. 3 42 122 18 136 8 2 10.32 1 8 = 8 35,906

1121 136 30 3 10.11 4 . . . . .. 36.925

1222 h, 3622 . . . . . . . . . . . . . . . . .. ... . . _ 3 59 126 18 "З 4-5 7- 10-25 7- 8 9 37.843

1123 110 55 1 10.52 1 9 9 38.082

1224 h. 3627 . . . . .. . . . , . . . . . . . . . . . . .. 4 6 124 12 304. 25 2 30.05 2 8 1o 37.843

1225 302 15 1 29.26 1 8 10 38.082

1226 h. 3628 . . . . . . . . . . . . . . . . . . . . .. .. 4, 6 126 36 50 3 2 50.51 2 7 7 38.082

1227 h. 3632 . . . . . . . . . . . . . . . . . . . . . .. 4, 8 120 30 160 37 2 9.73 1 7’ 9’ 35,906

111,8 163 15 2 11.64 2 8 10 36.988

1229 h. 3634. . ... .. . . . . . . . . . . . ‚ . . . . 4, 10 135 3 148 25 3 12.90 1 8‘ 8’ 36.006

1230 14,8 5 2 12.86 2 10 10 36,838

1231 h. 364.1 . . . . . . . . . . . . . . . . . . .. 4 13 152 37 289 37 1 6.90 1 5’ 12 36.958

1232 h. 3642 4, 13 124 17 15755 2 6.52 2 7 10 37.843

1233 157 zo 2 5.29 3 6’ 10 37,945

1234. R.3; 9R£ticuli . . , . . . . . . . . . . . . . .. 4, 16 153 4,0 6 5 3 5.53 1 5’ 9 34.772

1235 6 2 2 6.85 2 6 9 36,838

1236 B 713; = R.4 . , . . . . ‚ . . . . . . . . . .. 4 21 14,7 28 231 28 3 7.59 2 7’ 8 36.914

1237 232 8 3 6.86 4 7’ 8‘ 36.942

1238 h. 3650=B.712 . . . . . . . . . . . . . . .. 4, 21 130 55 184, 9 2 4.76 2 7 9 36.901

1239 183 58 2 5.14 2 7 10 36.914

1240 h. 3664, . . . . . . . . . . . . . . , . . . . . . . . . .. 4, 28 115 23 189 4,1 2 22.42 1 7 11 37.953

124.1 B 744, а Doradûs . . . . . . . . . . . . .. 4, 30 145 24 108 33 2 82.29 1 3 11 36.006

1242 h.3677 . . . . . . . . . . . . . . . . . . . . . . . . .. 4 34, 119 54 170 51 2 9.94, 1 9 = 9 35,906

1243 170 54, 2 12.56 2 9 = 9 36.925

1244 h. 3678.. .. . . . . . . . . . . . . . . . . . 4, 34 135 22 327 15 2 40.55 1 8 10 36,006

1245 327 6 2 42.79 2 8 10 36.953
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Index position ‚Ё _ _ Date of

N0, for R A. N P D. with мед- uw :IE Observa

11.1..- synonym». 1eso.o. 1sso.o. dia.. „Om g ё вы. g -5 Magnitude. uan.

rence. N by W. En Ед 1800+

1145 h. 3683.... . . . . . . . . . . . . . .. 4 38 149 17 82 30 3 3.25 2 8 8 35.925

"-47 79 58 3 4.20 3 8 = 8 36.884.

1243 h. 3694.... .. . . . . . . . . . . . . . .. 4 44 135 27 63 12 1 5.79 1 8’ 10 35.008

1249 61 25 2 . . . . . . . . 7’ 1о’ 36.958

125° h. 3702 . . . . . . . . . . . . . . . . . . . . ._ 4 47 115 26 222 35 2 21.61 2 9 10 36.925

1251 One or other PD 10° wrong. . . . ._ . .. . . . . . . 105 26 219 23 2 20.37 2 9 11 36.988

1257- A. 18 = B. 810 + 811; с Pictoris . . . . . . 4 4.7 143 45 56 57 3 12.31 3 6 7 34.931

"S3 58 41 3 „.43 4 5 6 35-016

1154- 11.3735 . . . . . . ........ . . . . . . . . . . . . .. 5 7 122 7 150 х9 3 7.84 1 8 8 36-003

17-55 151 27 2 7.47 2 8’= 8’ 36.988

1255 Rigel . . . . . . . .. . . . . . . . . . . . . . . 5 7 98 24 2оо 7 3 9.40 2 1 9 35.049

1’-57 198 30 4 8.96 4 1 8 36.958

1253 200 43 3 9.89 4 1 8 37.088

1259 h. 3741 = B.9o5 .. . .. . . . . . . . . 5 9 168 32 116 30 2 42.98 1 6 9’ 34.945

“6° НО 35 2 4145 1 6 и 37-O19

17-51 113745.... . . . . . . . . . . . . . . 5 12 124 12 168 18 1 15.63 0 7’ 9’ 37.945

1162 165 8 2 11.42 1 7’ 10’ 384236

1253 а. 17o............ ..... . . ‚ . . . . . .. 5 12 108 42 17 57 3 38.99 3 7 7’ 37.107

‘Щ 18 ‹> з 39-O7 4 1 7‘ 37-903

1255 h.3751......... .. ... . . . . . . .. 5 14 123 34 319 44 3 24.72 2 8‘ xo 37.077

1166 319 36 2 21.46 2 9 10 37-110

1257 h. 3752=A.641 . . . . . . . . . ..A.andB. 5 15 114 57 111 32 3 3.27 5 6 .. 37.110

17-53 108 25 2 3.43 2 6 9‘ 37.942

1269 „...... . . . . . . . . . . . .. ... A. and C. . . . . . . . . . .. 106 49 2 56.22 1 5‘ 9 36.925

117‘) 107 27 2 59.87 2 6 9 37.110

127! 106 58 2 59.28 1 6 9 37.942

1272 h. 3759 . . . . . . . . . . . . . .. 5 19 109 50 316 15 2 27,95 2 б’ 9 37.942

"73 314 35 3 19-63 3 6 9 37-945

1274 315 0 2 28.07 2 6 8 37.953

1275 h. 3760. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 д, ,z5 50 222 18 1 7.09 1 7 7’ 35.022

1276 НО 57 з 7-55 ‘ 7‘ 7’ 35-906

1277 A. 20; B. 961 +962; 9Pictoris .. . . 5 21 142 28 285 51 3 39.36 1 6 = 6 35.914

17-78 286 2 3 37.81 3 б‘ 7 36-334.

1179 11. 3767:-' В. 973 ... . . . . . . . . . . . . . .. 5 35 137 13 27,3 26 2 26,44 Q 6 10 35.911

"go 232 45-); 1 18.00 0 6 12 37.920

12 1 A.21 . . . . . . . . . ..... . . . . 6 . 6 .

1282 A. 22 = B. 976 . . . . . . . . . . . . . . . . . . . . Ё €711 з; ё 19;; Ё ‚ _ . _"-83 172 1 3 8.78 3 7 8 35-016

17-34 h. 3777 = B. 994 . . . . . . . . . . . . . . . . . . 5 30 145 1 349 2° 1 SL87- 1 6’ 9' 34‘947

1285 ZOrionis.... . . . . . . . . ...„... . . ‚ . -. 5 32 9?- 3 147 55 3 176 4 7’ 6 36958

1286 11.3797 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 4_0 136 22 176 0 2 50.40 1 7’ 8’ 35-936

“gg h 8 174 52 2 50.61 1 8’ 9 35-03212 . о . . . . . . .............. . . . . . . .. _ ‚ 6

‘щ 3 3 5 4‘ "4 ‘5 ÍÍÉ ‘É î ..’.’.5.‘. .Í Z .Í ЁЁЗЁЗ
"‘9° 109 30 1 22.45 1 8 11 37.920

1291 h. 3823.... . . . . . . . . . . . . . . . . . . . . . . . .. 5 54 п; 4 ,Z9 35 2 5_o4_ д 3’ 3‘ 36,03;

1297' 128 33 3 5.00 2 9 = 9 36.988

133 8 2 4.66 4 8‘ 8’ 37.071

_ .11o

1295 A. 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 о 138 26 2 Ё Ё =g 35.016

1196 ‚ ‚в; 17 3 . . . . .. .. з = s 36.278

1297 B. 1201 “doub1e. ’ . . . . . . . ‚ . . . . . . . . 6 п 155 19 114 5 2 9,266 ,_ 7 3‘ 34.947

"'98 116 51 2 20.51 1 7 8’ 36-032

17-99 114 16 21.21 8 9 37.019

1300 B. 1210 + 1211 = A. 27? . . . . . . . . . . 5 14 14,9 g 223 24 Ё 55.66 Í 6 7’ 35.923

13°* 214 54 3 зат- 4 б’ 8 37°68

1302 h. 3849 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 ц „9 25 5, zo ,_ 3359 2 6’ 7 37942

1303 53 13 2 40.27 2 7 7’ 38.036

1304 h. 3857 =B. 1229 . . . . . . . . .. . .. , . 5 lg „б 33 65 ,_ 3 7o_27 3 5 7 37945

1305 66 32 2 68.45 2 5’ 7 38.082

1306 B.1254{-1256 . . . . . . 6 7,4 130 16 110 12 2 71.00 2 б’ б’ 33-090

1307 B. 1267; A. 30 ... . . . . . . . . . . . . . . . . . 6 26 149 7 517 3 3 13.85 2 6 9 34.945

1303 .318 51 2 13.24 1 6 9 35.923

1309 B. 1320+ 1321; A. 31; V.Puppìs.... 5 54 153 4 3,3 45 3 7337 2 5‘ 3 35,916

131° 314 49 3 12.30 1 6 7’ 36.032

13“ 317 45 2 13.19 4 . . . . .. 37.019

1312 h. 5443 =B. 1328 . .. . . . . . . . . . . . . . .. 6 55 550 п ,O5 2 5 1742 д _ _ _ _ ‚ ‚ 35.936

1313 104 9 2 17.09 1 9’ хо 36.082

1314 B. 1335; A.32 . . . . . . . . . . . . . . .. 6 56 ug 14 275 45 3 g_97 ,_ в‘ 3’ 35.016

1315 275 3 2 7.36 1 б’ 8 36.0о8



252 M1cRoME'm1cAL MEASURES OF

Index Position È É Due „f

No. for R A. N P D. with Meri- E -¿ 1; .¿ obsenw

Bere» Synonym. 1830.0. 1880.0. d1un fro1n g ё вы. Ё Ё дпщппцае. tion.

rence. 1\ by И. :§04 -an 1800+

›’ 'f

1 16 h. 88 =B.1 . . 101 16 12 I
1317 3 9 349 6 39 4 1 265 57 3 13:53 ё 2, в 35233

1318 h.3891=M.2677 . . . . ....., . _ _ , 6 39 120 47 222 13 1 +99 3 5 9; 61319 11! 48 2 5.07 2 6 9’ 58.236

‘31° 221 55 1 . . . . . . . . 6 1%’ 38.06

1321 В. 1464+ 1465=A.38 6 59 133 23 121 35 3 20.16 1 6‘ 25‘ г?

1322 120 28 3 2051 I 5 ë 35.203

1323 h. 3928. . . . . . . . . . . . . . . . . . . .A. andß I 6 59 124 31 157 55 3 5.76 1 6’ 8 6006

‘§14 156 44 2 5.09 2 7 3’ 26‘ 33

I3’-5 158 17 2 5.50 2 6‘ g' 3-6210

i326 . . . . . . ...„... A.andC. --   286 5o 2 37.87 1 6’ 9' задав

2

-Ё=Ё ' ЁЁЗ îî Ё ЁЁЩЁЁ Ã É' ÍÉ ’°`?ÍÍ
‘S29 B-1475; A- 39 -- - - - - - - --- 7 1 148 56 11 43 1 349 1 в‘ 32012

’33° 74 19 1 1.09 2 в‘ Ё 35.01’331 74, 2. 3 . . . . . . .. 6’ ’ 36.0 7

1331 ys 6 2 2.06 3 в 7‘ sgg1333 h. 3931=B. 1473.... . . . . . . . . . 7 1 132 4 4,0 41 3 71,46 1 5‘ ё 3 h 2

1334 41 5 2 73.38 1 7 ’ 3619> 3

A. 4o=B. 1500+ 1501 .. 7 6 146 5 139 30 2 3333 3 5' gf ägïoäg

1

1337 B.15o7; A.41; R.5..... . _ 7 7 14.5 18 zg Ё. Ё Í 7'- 8’‘$33 226 18 2 7.29 1 7 _ 7’ 36003

1339 h.394.1=B.1508 . . . . . . . . . . . .. 7 7 150 6 322 0 0 4 о ’ 7’ 3650 5

‘34'° | 3°9 53 1 1 o 8‘ Ё’ 37028

1341 310 48 1 Ё 0 8’ 8‘ 37-110

1342 h. 3945 . . . . . . . . . . . . . . . . . . . . . . _ _ . _ 7 9 113 2 67 27 3 28.20 3 6’ 37‘1

1343 67 43 2 28.23 3 6‘ Ã 37' Ё:

1344 B. 1523 “ double" . . . . . . . . . . ._ 7 9 120 36 181 11 3 33,03 2 5’ g 33% о

1345 181 30 3 37.15 3 6‘ ’ 3.30

1346 B. 1529+ 1530=A.42 . . . . . . . ._ 7 10 160 13 301 12 3 12.82 3 5 7 3 .01

134,7 y Volantic . . . . . . . . . _ . . . . . . . . . . . . . . 301 10 3 12.62 3 5 ё 35.“:

3°1 ю 4 12.82 3 6 8 10

01

3350 h.3949=B. 1542 ..._ ...... _ 7 12 120 30 375 ÍÉ ä 1:34 Ё51

г; ii ä ziâä 1 ё 2- 33-22:
1353 11.3958 . _ . . . . . . . . . . . . 7 16 14,1 53 281 35 3 3140 I 7 3 35. 5

’354 181 1 3 33-13 1 7’ 39238
1355 282 10 2 32.11 4 7’ 9’ 37.110

1356 B.1578. R..6. . . . . . . . . . 7 16 14.2 0 15 57 2 10 99 2 6/ 9 `
1357 16 15 3 9:98 2 7 7‘ 24.22;

1358 h. 3960=В. X576 . . . . . . _ . . . . . ...... 7 16 138 1; |63 4_0 3 736 I si IC7) 5.017

ggg §24 55 1 7-71 1 9 10 36:93;1361 B.1 S1.-{-I 8 ...„... ‚...... .. 1 1 1 3 7 3 942 З 9/ Io/ 37‘o6s

’ " ’ ’ ’* ” ‚г; ‘ё ё 1:2: 2 7 2 32:33;
13 3 1 о I

1324 h. 3966 .. _ _ . _ . . . . . . . . . . . . . . . _ . . . 7 19 126 57 1.2 ¿.7 З ‘ ‘Ё 3/: 3:13 5 1 _ =

1366 B. 1603 + 1604. _ . . . . . . . . . . . .. 7 20 151 38 26; 2 17g.6î ; 6’ 8 äfóißgg

1323 А. 4.9; B. 1622 _ . .. .. . _ . . . . . . . . .. 7 22 121 30 52 37 3 9.10 2 7 7‘ 35.209

13 ‚

:3.1 а ¿zza 1 г г 32°”
137° 5! 41 3 9.04 5 _ _ _ . 37.294

т‘ 59 57 3 9-99 4 6” " 3083
1372 В. 1631=А. 51. «Argus _ . 7 24 137, 53 '75 33 3 ,L77 I 4 M7) 35:93

I 1

B. 1648 = A. 52. n Puppis . . . . . . . . . . 7 27 1 13 7 IZ; ä Ё Ё ‘Ё1 7

¿vg ÍÉÉ É? Ё ЗЁЁ 1 ё’ ё’ “Е”
137; h. 3984: B. 1661 . . _ _ 7 Z9 144 43 ¿Sg 35 ,_ 63:33 I 7 7‚I 7 I I

‘§79 ЁЁЁ ‚Ё Í ÉÍIÍÈ ET ’ Ё ’Ё'°°ё
1330 Ь. 3988=В.1673 .. 7 31 138 28 300 54 2 18:01 1 8 10 36:13

13 1 21382 B. 1679 + 1680; А. 53 ; 1‘ Puppis . . . . 7 3; 116 7_4 ,gg Ё: Ё î 8 _Io “д”

,383 ‘$6 33 3 11.16 2 Ё;Ё‘334 138 13 3 9.69 4 5’: 5‘ 38_090

I



DOUBLE STARS. 253

Index Position Е ‚ Ё „из of

No. for R ¿_ N р D_ with Meri- «vg É-6 0|„e„.„_

Refs- Synonyms- 1sao.o. 1aao.o. dw" "от г,’ 1, Dm. gg M„g„1¢„.1.., „от

rence. N. bl’ W. En Fn l3O°+

I*

1335 l13994=B. 1702.... . . . . . . ..AB 7 35 133 4-0 17 7 3 14.91 1 6’ 10 35.118

1336 16 52 2 11.74 2 7‘ 1о‘ 37.о3о

1337 17 45 I 14.07 1 7 11 33,075

1338 _ AC. ...... 216 19 3 17.31 1 6’ 11 35113

1389 217 4.2 2 20.62 2 7 11 37030

1390 h. 3997=B. 1731 . . . . .. ...... 7 39 163 53 101 46 2 1.92 1 8 8 36,096

1391 99 50 2 1.71 4 8 = 8 37,019

1392 В. 1740 + 1741 = A. 55 . . . . . . . . . . . . 7 40 140 2 132 47 2 50.64 3 7’ 3’ 35_994

1393 133 3 2 51.24 3 6’ 8 33_053

1394 h. 4005 = B. 1762 . . . . . . . . . . .. . . . . .. 7 41 146 18 220 23 1 39.31 1 6 11 35_030

1395 219 38 I 36.66 1 6 12 38.076

1395 В.1753+ 1754 . . . . . . . . . . . . .. 7 41 131 4 176 52 2 43.21 2 7 7’ 34_939

1397 176 50 3 50.06 2 7 7‘ 33076

1393 11.4018 . . . . . . . . . . . . . . . . . . . . . . „AB 7 4.9 149 11 325 35 1 .. 8 11 37,066

1399 321 52 2 6.06 1 7‘ 10’ 33_079

140° A C. . . . . . . . . . . .. 258 45 I 60.38 1 7’ 1| 38,07
1401 11.4024 . . . . . . .. . . . . . . . . . . . . . . . . . . . . 7 53 119 3 78 50 2 10.75 2 8 10 36 9

1402 82 41 3 10.58 3 8 37.234

1403 h.4o27.......... . . . . . . . . . . . . . . . . .. 7 54 150 21 114 59 3 9.13 3 3’ 3 35.1131

1404 115 28 7. 9.70 3 9 9’ 37:119

1405 11. 4028 = В. 1848 . . . . . . . . . . . . .. 7 54 139 31 4,6 35 3 17.89 1 7‘ 7’ 36 17

1406 47 13 3 16.84. 4, 7 = 7 37.06:

1407 11. 4031 . . . . . . . . . .. . . . . . . . . . . . . . . . . . 7 56 150 24 360 57 3 6.01 2 8 8’ 35113

"l’°s 357 57 1- 5-55 3 3 9 32110

1409 h.4032=B. 1851 . . . . . . . . . . . . . . . . .. 7 56 136 50 351 52 2 31.85 1 7 9 35.030

141° 351 2. I 1, 6’ [0 38-O

1411 h.4o38=B. 1872 7 57 130 50 344 9 2 29.50 3 7 3‘ 371032

1417- 34.6 40 2 28.71 3 . . . . . 37060

1413 В. 1875=A. 60 . . . . . . . 7 57 144 3 161 23 2 40.73 1 7’ 9' 35. 1

1414- 159 28 2 40.30 3 6 9 33.231'

1415 11. 4046 =В. 1887 . . . . . . . . . . . . . . . . . . 7 59 123 5 88 33 2 22.84, 1, 6 3 37.910

1415 88 25 2 21.74 2 6’ 9 33.0

141; B. 1903+ 1906=A. 62 8 2 152 21 264 26 1 88.12 1 6 7 35:01?

141 26 о 8 .8

1419 B. 1914; A. 63 . . . . . . . . . . . . . . 8 4 132 8 86 26 î 1 3‘ 3 351214

14" 8° 38 з 6-14 1 в’ з 36.17:

1421 yArgus. B. 1916, 7,8; A. 64,5 (A B) 8 4, 136 50 220 43 3 41.19 4 2 6 35.0,
1427- 219 38 3 41.12 3 . . . . . . 352187

14.23 .. . . . . . . . . . . . . . . . . . . . . . . . (АС) . . . . .. 152 1o 2 .. ...... 3507,;

1424 151 9 3 62.40 2 2 8 35-18

1425 . . . . . . . . . . . . . . . . .. ...(BC) ...... 11143 ,_ __ 6 3 35-013

1426 11.4055 . . . . . . . . . . . . . . .............. 8 6 15923 8 27 3 6.64. 3 8 3+ 3.05%

1417 10 31 3 6.88 3 9 9 35.0 6

1428 11. 4057 =В. 1929 . . . . . . . . . . . . . . . . . . 8 7 132 29 297 45 3 23.89 1 6 9’ 351,95
14-19 297 52 2 23.68 2 5’ 9' 38.05

1430 h.4060............... . . . . . . . 8 7 125 56 177 ,_ 1 1139 1 9 ю 36'1431 B. 1940; R. 7; A. 66 (е Volantis). . .. 8 7 158 7 1.1 11 2 7_67 1 5 ю '(9,08

1431 24 11 4 6.20 2 6 10 25016

1433 B. 1941 + 1942 =A. 67 . . . . . . . . . . . . . 8 8 125 49 175 1 2 63,36 1 5 7’ 35:9”

1434 1 2 2 66. 1 ’

143g h. 4069 = В. 194.8 . . . . . . . . . . . . . . . . . . 8 9 135 19 258 5; 3 33.15 1 6 З‘143 2 .

1437 B. 1974 “double." .. . . . . . . . . . . . . . . . . 8 13 134 30 ri; 2 ‘rl 8 3 37226
1433 146 20 1 5.76 1 8’ 8’ з? 07

1439 146 15 3 4.33 2 8’ 3’ 3 9

1440 11.4087 . . . . . . . . . . ‚ . . . . . . . . . . . . . . . .. 8 16 130 27 146 37 3 1 о gl 3’ 37.153

1441 141 3° 1 ё о s з 310111
1442 B. 2018 + 2022 + 2023. (A В) 3 10 160 58 55 ,_ ,_ 6597 I 5 б; 3 ' I

1443 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. BC. . . . . .. £8 45 2 34.16 1 6’ 7 35.917

1444 А. 70 = B. 2054 . . . . . . . . . . . . . . . . . . . . 8 24 134 10 349 42 2 . . . . . о 6 8’ 35.20;

1445 35° з‘ з 6-13 o б 35.0161446 349 23 2 4-27 1 6 9 35' 2

1447 351 27 1 6.01 3 6 9’ 32.9 5

1448 h. 4104 = B. 2056. (A B) . . . . . . 8 24, 137 21 242 41 3 4.48 1 6 9’ 3 294

1449 ч‘ 25 з 4-39 1 в Ё 33172“*5° 242 45 з 4-33 1 5’ ' Ssbäz

. . . . . . . . . . . . . . . . . . . . . . . . . . .. (A С) ...... 39 58 2 21.10 1 2 xg' ä5:179

_ 39 49 3 19-03 1 9 36.172

11.4126 _.B.2143 . . . . . . . . . . . .. 8 35 142 29 3(1) 12 3 36.49 1 2 9’ 35030

1455 3 3%- 3 Ё-91 1 10 36.17232 3 2 1 .73 2 4 6 10 37.019

Зт



254 M1cRoME'rR1cAL MEASURES or

hd“ Position Ё _ Ё _ Dale of

Nm for R ¿_ х P D_ with Meri- 5-2 lg Observa

Rsfß- Synonyms. 1930_0_ 1¿330_0_ 1331113)31133171 Ё Ё’ Dm. Ё Ё Magnitude. 1

l’€l1C€» ' ' г ;

1456 h. 4118=B.1153 . . . . . . . . .......... 8 36 149 4.3 Ё 113 6 1 1-91 1 ё‘ É,1457 ‘ 223 53 2 2.31 2 I .

1458 11.4130: B.1159 . . . . . . . . . . . . . . . . ._ 8 37 146 57 1 130 5 1 4i О 7 10 35-914

1459 111 15 1 3_l; о 7 11 37-446

1460 В_2168+2169 . . . _ . . . . . . . . .. 8 38 141 30 309 31 3 76.57 I 6 6’ 35-17?

14.61 .. ._ 77.51 1 . . . . ._ do

n1s1

1461 310 8 3 64.79 3 6 6‘ 37.066

14.63 h_ 4133 = B, 1179 = dVelorum . . . . . . 8 38 131 1 60 51 3 47.10 1 5 1 1 35.113

1464 B.11o6“double;” 11.9; (AB) .... .. s 41 1.-,s в I 110 43 1 .... .. -- 8 =8 35-914

14,65 111 49 3 4.67 1 . . . . _ . do

14.66 103 9 з +59 з 8 8 37-619

1467 Í 109 36 4 5.10 4 ! 8 8 37-13714.68 ‚ 109 51 1 4.91. 3 8 8 37-174.

1469 . . . . . . . . . . . . . . . . . . . . .. ¿A-1-B),C. . . . . . . . ._ ‘,354 15 1 -~ 3 11 35-914

14.70 . . . . . . . . . . . . _ . . . . . . . .. 3 A-1-B),D. ._ .. ._ 1217 5 1 . — — — —‚ -- 8‚ 10 35-914

1471 S_585 . . . . . . . . . . . . . . . . . . . . . . . . . . ._ g 47 197 36 : 14.5 19 3 68.95 3 5' 7, 37-203

1472 B. 1183 + 2286. A. 73? . . . . . . . . .. 8 51 144 53 l 356 0 3 66.64. 1 7 7 35.123

-473 I 557 9 з 66-60 з 7 7 37-97+

14.74 ,V 356 13 3 66.17 3 7‘ 7 37-331

14.75 B. 1193 + 2294. А. 74 Ъ‘ Carina: . _ _ . 3 53 14.8 34 , 73 44 3 41.61 1 5 7 34-939

1476 75 35 з 38-80 1 6 7 35-113

1477 75 з’ 1 40-63 4 6, 3 37-381

‘+78 1 75 26 з 4°-39 2 5 7 33111

14.79 h.4.165=B.1310 . . . . . . . . . _ .. . . . . .. 8 56 141 31 I 88 17 3 1.41 2 6 8 37-230

1480 ‚ 87 30 1 11- О 6’ 3 37-300

14.81 h. 4171 . . . . . . . . . . . . . . . . . . . . . . . . ._ 3 59 114 43 4 116 16 1 7.81 1 9, 10, 37.071

1481 4 116 49 3 7-2-2 1 3 9 37-301

14.83 h. 4188 = B. 1387 . . . . . . . . . . . . . . . . _ _ 9 6 131 55 186 33 3 2.43 1 6 7 35-310

1484 + 187 14 з 3.40 2 7‚ 3‚ 36~°96
14.85 B.1451; R. 10 . . . . . . . . . . . . 9 16 159 5 | I8 55 1 11.18 1 8 8 38.090

1486 1 17 54, 3 11.62 3 8 8 38.112.

1487 B. 1941 ; ZOctantis . . . . . . . . . . . . . . ._ 9 20 174 58 IOS 30 1 1} 0 б 9’ 35-030

14.88 117 59 1 1.71 1 5’ 10 35-134

14.89 B. 2505 + 1507 = A. 76 . . . . . . _ _ ._ ._ 9 д, 134 45 97 51 3 59.57 3 6’ 7 38.090

14.90 B.1511 + 1511. _ A. 77 . . . . . . . . . . ._ 9 13 133 43 4 257 4.8 1 108.47 3 Si 8 37.099

1491 B. 2515 = 2,' Anthœ. A. 78... ._ 9 7_3 111 10 = 210 3 3 8.91 4. 6 7 35-107

1491 i 110 4.5 3 8.11 1 6 7 36.031

1493 Y 111 8 1 . . . . ._ .. 6 7 37.191

1494 110 6 3 7.97 4 . . . . ._ do

1495 h.411o= B. 1546 . . . . . . . . . . . . . . . . .. 9 18 138 15 101 15 3 1.03 1 7’ 8 35.311

1496 i 101 14 3 3.13 1 б, 7 36-C96

14.97 4 101 10 1 3.23 2 6, 3/ 37-331

1498 B. 154.4. + 2547. A. 79?.. .. . 9 13 138 59 ‘ 30 40 3 118.75 1 7 7 35-099

14.99 30 30 1 130.16 1 7 = 7 35-133

1500 у 31 25 3 132-11 2 7‘ 7‚ 37-137

1501 B. 1647. A. 80 . . . . . . . . . . .. .. 9 39 133 43 | 67 0 3 18.48 1 7 = 7 36.003

1502 | 69 19 3 19.05 1 8 = 8 36.081

1503 69 13 3 17.17 1 8 8 36.171

1504 h. 414.9 .. . . . . . . . . . . . . . . . . . . . . . . _ _ 9 4.1 114 14 116 37 1 3.81 1 8‘: 8, 35.312

1505 115 31 3 6.2! I 3 8 36-101

1506 113 4.8 3 +55 3 3 3 37-192

1507 B. 1681=vArgus . . . . . . . . . . . . . . . . . . 9 43 154 17 123 31 1 6.19 1 3 9 36-175

1508 116 14 3 4.77 3 3’ 7 37-Оё9

1509 117 49 3 4-57 3 3 9 37-<2 6

1510 h.4151...... . . . . . . . . . . . . . . . . _ 9 43 154 18 I 303 28 2 13.46 1 9 9 36.175

1511 | 300 35 3 11.74 1 1о=1о’ 37.066

1511 B. 1713. A. 81 . . . . . . . . . . .. 9 43 334 19 , 140 13 3 6.18 1 6 9 35.183

1513 ' 137 51 1 6.53 1 6 10 36.101

1514 238 4.8 3 5-13 1 6 П 37-151

1515 h, 4171.=A. S1? . . . . . . . . . . . 9 51 375 13 267 21 3 16.31 4, 7‘ 7, 37.077

1516 267 58 3 16.05 2 7 =7 37-3"

1517 167 4.9 3 17-4-6 I 7 7‚ 37-381

1518 165 43 3 15.17 1 7 7 37-446

1519 В. 1796-}-1800. A. 83.. .. 9 56 144 19 и, 55 3 110.33 1 3, 8 37.099

1510 222 1о 1 108.68 1 6 7 37-331

1511 h.4.181.. ... . . . . . . . . . . . . . . . . . . . . . ._ 9 57 141 15 104 о 1 71.56 1 7 8 36.о03

1511 205 38 3 70.15 4 7 8 37-071

1513 h. 4283: B. 1814. . . . . . . . . . . . . . . . . .. 9 58 140 58 181 28 2 7.23 2 8 9 36-003

1514 ‚во 34 з 7‹зз 1 8 9‘ 36-164
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llvnderx îgßilaßhi E _ _ Dale of

o. or _ wx er- =1 ат Obsexv 

Refs- Synonyms. 1§30'_`0_ dìnn from ЁЁ Dist. Ё ё Magnitude. lion.“
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1515 h.4289........... .. . . . . . . . . . . .. 1о 3 153 46 59 44 3 9.78 1 xo 1o 37.151

157-6 6 61 38 2 13.82 1 11=11 33.375

1517 h.43o =B.255......... . . . . . . . .. 10 13 1 14140 1 1} о 7=7 3.175
1523 9 53 49 139 39 2 1.60 1 7 7 36.178

1519 138 19 3 1.26 3 = 37.151

153° B. 2972 = TVelorum = R. 13; . . A B 10 15 145 1 1 102 40 2 7-37 2» 5’ 10 35.12о

1531 103 54, 4 6.82 3 5 10 37.375

1531 Do. AC . . . . .. 192 о 1 37.15 1 ...... 35.12о

1533 191 10 3 36.28 1 5’ 10 36.178

1534- h.4323................ . . . . . . . . . . .. 10 23 151 43 219 9 3 21.78 4 8‘ 8’ 37-099

1535 22.0 8 3 22.98 3 8 8’ 37.2.14

1536 B- 3047 + 3048: A. 86 . . . . . . . . .. . . 10 24 131 21 291 50 3 82.71 2. 7 8 38.090

1537 h. 4327 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 24 143 33 352 15 2 113.73 1 8 8 37.099

1533 B. 3055 + 3057. A. 87 . . . . .. 10 25 150 7_9 331 40 2 85.03 1 7’ 7’ 35.249

1539 330 15 1 82.76 2 6‘ 7 37.4.4.6

154-0 A. 88 = S. Velorum . . . . . . . . .. .. . .. 1o 25 134 1; 37 29 3 12.65 2 6 6 36.003

154-1 38 6 3 14.46 1 7 7 36.159

154-1- 38 22 3 14.75 2 6’ 6‘ 37.162

1543 37 18 2 .. . . . . ._ 37.375

154-4 h. 4.329 = B. 3062 = Y Velorum . . .. 10 25 142 51 17 5 3 17.59 3 5’ 9 37.077

1545 17 46 3 17.48 3 6 9’ 37.162

1545 h. 4330 = B. 3069 =tVelorum . . . . .. 10 26 136 8 165 47 3 40.65 1 6 9 36.159

1547 164 4 3 40.66 3 6 9 37.214

1543 h.4332.. . . . . . . . . . . . . . . . . . . . . . . .... 10 26 136 6 165 17 3 25.93 1 7 10 36.159

1549 164 24. 3 26.84 1 8 10 37.214.

1550 A. 89 . . . . . . . . . . . . . . _ . . . . . . . .. . . . . 10 26 144 30 30 36 3 26.19 2 7’ 8’ 37.099

1551 30 29 2. 26.68 2 6 6’ 37.162

1557- __ 31 5 3 26.38 3 ...... 37.214

1553 B. 3086 “doub1e. = A.91 . . . . ‚. 10 28 161 14 58 44 3 8.75 2 8 8 35.183

1554 59 42 3 10.64 3 8’ 9 37.183

1555 58 52 2 10.82 1 9 9+ 38.090

1556 B3l03+3l04- A.93...... 10 29 153 15 37 43 2 25.32 1 8 8’ 35.118

1557 37 40 3 26.93 2 8 9 37.408

1558 B. 3127 = A. 94 . . . . . . . . . . .. 10 32 148 18- 20 38 3 15.74 2 6 9’ 36.175

1559 22 12 3 14.92 3 5’ 10 37.153

1560 B. 3125=A. 95 = X Velonxm . . . . . . 10 33 144 43 105 9 3 51.85 2 6 8 38.088

1561 h.4346 . . . . . . . . . . . . . . . . . . . .. 10 35 150 8 82 0 1 26.63 1 8 9 37.145

1561 80 42 2 26.29 1 8’ 11 37.4о8

1563 B.3181“double.” . . . . . . . . . . 10 37 150 17 173 40 3 12.84 2 7 11 37.110

‘564 173 4‘ з 15-34 з 7 9 37-145

‘S65 172 57 з 12-54 2 7‘ 9 37-153
1555 173 58 2 13.22 2 7 9’ 37.381

1567 ь. 4356 . . . . . . . . ... . . . . . . . . ... .. .. .. 10 37 148 39 147 56 3 3-60 1 3 ‘О 36-323

1568 h.4359 . . . . . . . . .. .. . . . . . . . . . . . . . . .. 10 37 149 п, 234 47 2 15 о 8 11 37.3

1569 В. 3194. “ d0ll.bl€." . . . . . . . . . . . . . . . . . 10 38 148 51 2,14, 1 3 17,14 1 2' 9’ 36,164

157° _ 214 59 3 18.65 3 8‘ 9 37.225

1571 h. 4360. Tnple . . . . . . . . . ..AB 10 38 148 41 119 13 2 3.43 3 A-f-B=8 35.118

1577- 115 13 2 2.38 1 9 9 99 36.323

1573 114. 2 о 0.82 3 9 9 37.225

A { B

1574 с<—‚—) =B3I90  - -       — - .. .. 109 59 2 14.29 1 8 8 35.118

1575 108 16 4 13.16 2 8 8 36.315

1576 108 23 3 14.19 2 8 8 37.225

1577 h.4364 . . . . . . . . . . . . . . . . . . . . . . . . . . .. I0 33 148 28 350 4.5 2 .. 8 10 36.315

1578 553 56 2 6-69 з 8 9’ 37-225
1579 B. 3203 = A. 99. А В. I0 39 159 58 75 22 3 63.92 1 7 7 37.145

_A_C_ 4.0 15 2 ...... .‚ 7 9 do

BC_ 285 35 2 ...... .. 7 9 do

1580 h.4374.... . . . . . . . . . . . . . . . . . . . .. ‘О 42 148 33 115 15 1 10-14 o 8 1о’ 36.315

1581 11.4372 = в. 3152 . . . . . . . . . . . . . . . . .. 1° 45 149 з 344 27 з 3°-89 1 7’ 1° 56-164

1592 B- 3274 + 3276; А. 102; .... .. АВ. 1° 47 147 57 ‘з ‹> I 65-28 1 4’ 8 37-145

1583 Ditto A, доз; __ __ __ Ас. . . . . . . . . . .. 200 10 1 163i 0 4 7 37.145

1584 h. 4.383 . . . . . . . . . _ . . . . . . . . ‚ . 1° 48 159 5° 235 56 1 1-42 О 7 8‘ 37-183

1585 h. 4393=B.3314 . . . . . . . . . . . . . . . ‚ .. I0 51 153 8 131 0 3 7.10 1 7’ 10 35.312.

1586 h. 4409 =B_ 3409 . , . . ‚ _ ‚ ‚ _ ‚ _ _ __ _ 10 59 131 4.3 276 38 2 1.15 2 6 9 37.153

1587 279 23 2 1.89 1 5‘ 11 37.444

1588 h. 4423 = B. 3501 . . . . . . . . . . . . . . . . .. п 9 134 57 27° 42 2 1-37 з 7’= 7’ зз-т’

1589 265 37 2 1.15 2 7’ 7’ 37.183

1590 273 11 1 .. б’ 7 37.444
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159! h. 4432 = B. 3562 . . . . . . . . . . . . . . . . . . 11 17 154 2 237 3 3 2.46 1 6 8 35.3о9

1592 290 42 2 2.32 2 6’ 8 37.107

1593 B. 3574 “double." . . . . . . . . . . . . 11 17 150 43 296 10 3 6.18 3 8 9 38.088

1594 297 33 2 6.58 3 8 9 38.110

1595 B. 3594+ 3595 . . . . . . . . . . . . . . . . . . .. 11 20 131 44 167 20 3 13.19 2 6 8 35.183

1596 166 5 2 .. 6 8 35.320

1597 167 O 2 12.43 1 6 8 35.364

1598 17 Hydrœ. H. III. 96 . . . . . . . . . . . . 11 24 118 20 30 13 3 8.92 4 6 = 6 35.107

1599 11.4455 = B. 3670 . . . . . _ . . . . . . . . . . . . 11 28 122 38 24.5 18 3 4.25 2 6 8’ 36.493

1600 144 45 3 3-84 4 6‘ 9 31-192

1601 244 27 1 .. 6 10 37.408

1602 B. 3706 “double.” . . . . . . . . . . . . . . .. 11 32 152 32 275 42 2 25.97 2 7’ 8’ 38.088

1603 11. 4478 =ß.Hydrœ Crater . . . . . . . . .. 11 44 122 58 337 41 3 1.98 3 4 4’ 34.465

1604 338 50 3 1-11 2 5 6 34-468

1605 340 44 3 ‘д’ 1 5 5’ 35-101

‘боб зз1 53 3 1-50 1 4 4’ 35-353
1607 338 30 3 2.86 2 5’ 6 36.493

1608 342 24 3 1-18 3 5 5 31-135

1609 342 15 2 1.86 2 4’ 5 38.088

1610 B. 3828 “double." . . . . . . . . . . . . . . . .. 11 47 151 38 265 48 2 17.73 2 8 9‘ 38.088

1611 В. 3836. A.116........... . . . . .. 11 48 121 19 82 55 3 21.84 1 8 8 3б.337

1612 83 17 3 20.06 2 8’= 8‘ 36.493

1613 b. 4486 = в. Chamœleonlia . . . . . . . . . . 11 51 167 16 178 38 3 1.73 1 5’ 6 35.120

1614 178 0 2 1.51 2 6’ 7 37.153

1615 h.4487 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 52 125 48 124 45 2 5.65 1 10 10 36.493

1616 B-3904-§-3905; А. 117; . . . . .. AB. 11 56 151 3 150 10 3 23.68 3 8 8 37.156

1617 150 48 2 23.29 3 8 8’ 37.446

1618 Ditto, AC. .. 19 4.0 3 26.96 3 8 10 37.156

1619 19 58 1 25.60 1 8 11 37.446

1620 h.4495=B. 3918 . . . . . . . . . . . . . . . . .. 11 57 122 о 315 21 3 7.10 2 7 10 35.181

1621 312 21 3 7.08 2 7 10 37.235

1622 h. 4522 . . . . . . . . . . . . . . . . . . . . . ‚ . . . .. 12 16 158 32 65 34 3 13.12 2 8 9 37.153

1623 68 50 3 13.70 2 8’ 9 37.446

1624 a Crucis=A. 123 . . . . . . . . .......AB. 12 17 152 9 122 57 3 .. . . . . .. 34.348

1625 120 56 5 .. .. 2‘ 2' 34.367

1626 121 1 3 5.26 . . 2 3 34.468

1627 119 55 3 5.34 2 .. 35.052

1628 120 57 4 5.53 4 . . . . .. 35.107

1629 121 42 2 .. . . . . .. 35.183

1630 ‘ 122 27 3 6.44 1 2‘ 3 35.268

1631 119 38 3 5.70 1 . . . . .. 35.282

1632 120 5 3 5.57 1 1’ 2 36.145

1633 121 13 2 6.31 1 2 3 36.153

1634 119 48 3 4.96 2 1’ 1’ 36.178

1635 122 19 2 .. 36.194

1636 . 120 20 3 . . . . . . . 2 2 36.233

1637 } 119 19 3 5.83 4 . . . . . . 37.145

1638 120 47 2 5.27 3 2 2 37.230

1639 120 3 3 6.62 2 2’ 3 38.055

1640 НО 4 3 3-30 3 1 1’ 38-101

1641 a. Crucis (А С.) A. 122 . . . . . . . . . . . . . . . . . _ . . . . . 201 34 3 92.89 1 . . . . . 35.268

1642 201 30 2 91.99 1 .. . . . 35.282

1643 202 5 2 . . . . . . . 1‘ 6 36.178

1644 202 3 2 89.60 1 . . . . . . 37.230

1245 20; 44 3 90.09 4 1’ 7 33.370

14 19 2 1 .. . . . . .. 3.107

1647 а. 415 = б Corvi .. ._ . . . . . . . . . . . . . . . . 12 21 105 34 213 0 3 23.44 2 3’ 10 37.479

1648 h. 4539 = 1 Centaurx . . . . . . . . . . . . . . ._ 12 32 138 1 354 50 1 д 1" 0 . . . . . 35.257

1649 360 20 1 .. .. 35.260

1650 351 21 2 Q 0 4 4’ 35.320

- 1651 346 47 2 .. 3 3 35.353

1652 349 37 1 .. 4 4 35.367

1653 35520 1 .. 5 5 36.145

1654 361 58 2 .. 4 4‘ 36.156

1655 355 25 1 .. .. .. 36.192

1656 347 27 1 .. . . . . .. 36.493

1657 361 55 1 1" о .. 37.140

1658 2. 1669 . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 32 102 5 122 8 3 7.20 4 7: 7: 37.235

1659 122 26 3 7.57 2 6 6 37.381
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1660 щ1" . _ . . . . ...... .. 12 Q31 4817 2 ---- —- -— 4 4 34-3341551 (7 Elms) 33 9 48 20 2 . . . . . . . . 4 4 34.340

1551 37 22 2 Contact . . . . . . . . 34.359

1663 39 45 1 .. 34-361

1554 44 22 1 .. . . . . .. 34.386

1665 38 33 3 1-51 3 4‘ 4’ 34-389

1555 41 59 2 . . . . . _ . . 5 5 34-392

1557 46 11 3 ...... .. . . . . .. 34.413

1553 46 53 2. . . . . . . . . . . . . . 34.413

1559 4440 2 .. ...... 34-435

1579 23 8 2 .. .. .. 34.517

1571 34 16 2 .. .. 34-567

1672 34 II 2 ...... -~ .. .. 34-577»

1573 32 24 3 0.5 o 34-611

1574 31 2.7 3 . . . . .. .. . . . . .. 34.611

1675 19 5° 1 L 1" О -- - 35-027

1575 21 57 2 . . . . .. .. . 35-052

1677 ZO 4.0 I «...» .. 1 11573 17 56 1 ... .. . . . . . .. 35.085

1679 23 35 2 .. 35.107

1680 2.2. I ...... . . . . ..1531 13 4o 1 . . . . .. 35.172.

1531 23 48 3 . . . . .. . . . . . .. 35.181

1683 237 28 2 0.67 0 . . . . . . 38.079

1534, 220 55 о . . . . . . . . . . . . . . 38.082.

1685 h.4556...... . . . . . . . . . . . . . . . . .. 12 45 117 2 8o 2o 3 7.77 1 3 1° 35-337

1635 78 55 2 6.76 1 7’ xo 36-493

1537 81 25 3 6.91 3 8 10’ 37-460

1688 h.4558 . . . . . . . . . . .. . 12 47 119 13 179 5 2 25-4-O I 9’ 9 36-337

1539 177 30 2 21.78 2 10 10‘ 37.381

1690 B. 4268 + 4271. A. 127 . . . . . . . . . . 12 5o 144 59 126 20 2 16.35 2 3 9 37-133

1591 12.6 o 3 16.71 3 S 9 37-4-44

1691. 11.4563 . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . . 12 52 122 4.2 235 43 3 5-33 3 7, 9’ 37-235

1693 236 45 з 6-77 3 7 ‘о 37-457

1694 A. 128 = Е’ Centauri . . . . . . . . . . . . . . .. 12. 57 139 0 loo 52 2 2.6.48 2 5 1° 3S~"°

1695 99 59 3 15-55 1 5 ’° 37444

1696 B.4323=R. 16; A. 129; 0 Muscœ . . 12 57 154 24 133 35 3 5-I2 1 5 3 35-364

1597 188 24 3 5.75 2 7’ 9 36-192

1593 185 23 2 6.12 3 6 1o 37.183

1599 186 33 2 5.77 1 б, 10 37.408

17oo B. 4367 -1- 4369. A. 131. г; Mmcœ . . 13 4 156 58 332 50 2 5332 1 5 7 35-110

по‘ 331 53 3 57-75 1 5 S 35-364

1791. 332 28 2 6o.99 1 7 9 36.238

1703 331 17 3 59-91 3 5‘ 3 35-557

1754 333 23 2 61.83 2 5’ 8 37.444

1705 h.458o= В. 4431... . . . . . . . . . . . . . .. 13 13 137 40 10 15 1 0.5 о 8 8 36.192

1706 h.4586=B.446o...... . . . . . . . . . . .. 13 16 156 59 151 30 2 3-67 2 8 I0' 37-444

17Q7 147 18 1 . . . . . . . . 7’ 10 37-457

1708 B.4494; R. 17 . . . . . . . . 13 21 152 10 357 17 3 17.26 4 8‘ 8’ 37.183

1109 359 5 3 16-3° 2 7 9 37-331

1710 A. 1552: A. 138. f. Hydrœ . . . . . . . . 13 27 115 37 192 21 3 10.24 4 7 7’ 34-307

1711 19° 13 3 9-35 4 5’ 7 34-465

1712 191 50 3 9-95 I 5 7 35-345

1713 B.4582.; Q Cenlaurí; A. 141 . 13 31 143 42 165 6 3 5.23 2 6 7 35-364

1714 163 I5 4, 5.69 I 6 8 35417

1715 B.4597 +4598. A. 142.......... . 13 32 148 22 90 10 2 30.99 1 35.345

1716 9° 43 2 33-89 2 7 3’ 374339

1717 h.46o7........ . . . . . . . . . . . . . . . . . . .. 13 32 161 8 76 18 3 11.16 2 8’ 9’ 37.183

1713 76 15 3 11.83 3 8’ 10 37.389

1719 B. 4629 + 4630. A. 143 . . . . . . . . . . 13 37 151 14 35 3o 2 14.78 1 8‘ 9 36.285

171,0 36 4 3 12.22 4 7 8 37.2.77

1721 А. 144 ...... 13 39 136 31 255 39 3 7-94 1 9’ 1@ 36-567

1722 257 14 3 9-69 3 3, 9 37-277

1723 B. 4655 + 4656; R. 18; (N. Centauri.) 13 41 141 58 288 4o 3 18.15 4 6 8, 37-277

1724 289 6 3 19-48 2 6 9 37-370

3U
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177-5 А. 145 . . . . . . . . . . . . . . . .... . . 13 4.2 156 8 50 21 3 23.06 1 7‘ 8’ 36-567

1716 51 3° 3 14-44 4 8 9 37-177

1717 49 15 3 25-75 3 8 9 37-379

1728 B. 4662. A. |48. k. Centauri . . . . . . 13 42. 122 8 114. 4-1 2 7.83 I 6 7‘ 35-345

1729 111 59 3 10,03 1 5’ 7‘ 36.159

1730 111 2 3 8.40 1 36.162

1731 113 4 3 9.25 4 36-493

1732 113 30 3 8,32 3 6 8 38.110

1733 B.4669 “do\1ble." Asc. 1580. Ь. Cenlaurí 13 43 121 5 135 ‘О 2 13.14 2 5 10’ 37.457

1734 135 53 2 14-39 1 5’ 1° 37-481

1735 h.4634 . . . . . . . — . . . . . . . -  - - - . . . . . . . . 13 46 145 12 310 35 2 12.40 1 7 8’ 35.345

1736 3°9 9 3 мы ‘ 7’ 9 35-417

1737 310 31 2 11.40 2 7’ 9 36.233

1738 A. 154 . . . . . . . . . . . . . . . .. 13 55 125 43 131 zo 3 13,70 1 8 9 36.386

1739 13o 4.5 2 20.61 2 8‘ 9 37.444

1740 B. 4763 “ double." A. 155 .. . . . . . . . 13 56 142 52 17 42 2 24.00 2 7’ 8 36-493

1741 17 51 3 14-85 3 8 8 37~37°

1742 h.4651=B.4778 ... . . . . . . . . . . . . . .. 13 58 140 42 133 56 3 62.17 3 6 9 36-567

1743 134 1° 1 63-91 1 6 9 37-446

1744 2. 1807 . . . . . . . . . . . . . . . . . . . . . . . . . 14 3 92 31 26 54 3 7.93 3 8'=8' 37.479

1745 h.4671 . . . . . . . . . . . . . . . . . . . . . . 14 9 169 19 128 44. 2 6.27 1 8’ 9 36.238

1746 126 3 2 5.61 2 8’ 9 37.446

174.7 B. 4364-{-4865; R.. 19; A- 159 — - . . .. 14 11 147 40 164 21 3 10.04 2 6 8 36.233

1748 Y. Centauri . . . . . . . . . . . . . . . . . . . . . . . . 161 47 3 9.40 3 6’ 9 36.б10

1 1749 163 4° 1 9-56 1 6 S 37-446

î 1750 2. 1833 . . . . . . . ...... . . . . . . 14 14 96 59 163 59 3 6.25 3 7’= 7’ 37.479

1751 2.1837 . . . . . . . ...„... . . . . . . . . . . .. 14 16 100 49 321 33 2 1} 0 7’ 9 37.482.

1752 111.4687.. . . . . . ......... . . . . . . . . . . .. 14 25 12.5 49 81 5 1 2.46 1 10=10 36.377

1753 83 31 3 1-°3 1 9 9 37-649

1754 11.4691 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14, 27 144 57 270 5 1 9,56 1 8’ 9 37.140

1755 269 2 1 11.06 1 9 1o 37.446

1756 A. 1654. a Centauri . . . . . . _ _ .. .. .. 14 28 150 8 217 20 3 17,83 2 . . . . . . 34.331

1757 B. 4990 + 4991. A. 165. . . . . . . . . . . 2.18 27 3 17.59 2 1 2‘ 34,435

1758 219 7 3 17.41 3 . . . . . . 34.468

1759 219 10 2 . . . . .. .. 35.052

1760 'M3 26 4 17.33 2 1 2 35.107

1761 218 53 4 17.02 2 1 2‘ 35-186

1762 218 36 3 . . . . .. .. 35.271

1 1763 220 43 4 . . . . .. .. 1 2 35.370

| 1764 218 53 3 . . . . .. 1 2’ 35.353

1765 219 17 2 .. . 1 2’ 36.145

1766 218 58 3 . . . . .. 1 1’ 36.162

1767 2.17 51 3 . 1 1’ 36.178

1768 219 43 3 . . . . .. 1 2 36.244

1769 2.21 31 2 . . . . .. 36.258

-I 1770 220 28 2 . . . . . . .. . . . . .. 36.285

1771 220 36 2 ...... .. . . . . .. 36.394.

1772 220 16 3 16.76 4 . . . . 36.610

1773 219 38 2 15.71 2 37.153

1774 219 53 2 16.28 4 1 2 37.183

1775 221 36 3 16.81 3 . . . . .. 37.266

1776 221 29 3 16.77 3 1 2 37.277

1777 220 32 3 15,44 4 . . . . . . 38.082

1778 220 10 2 15.57 3 . . . . .. 38.107

1779 221 55 2 15.09 2 . . . . .. 38.110

1780 11.5444 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14 29 144 12 70 8 2 20.23 2 9 10‘ 37.389

1781 A. 1655; B. 4995; A. 166 (а Cŕrcini) 14 29 154 14 245 23 2 15.62 1 4 10 36.192

1781 141 59 3 15-55 4 4 9 36-567

1783 143 56 3 15-5° 3 3’ 1° 37-177

1784 143 4° 3 15-99 1 4 9 3S~1°7

1785 A. 168.... . . . . . . . . . . . . ‚ . . . . . .. 14 31 144 27 203 13 2 7.09 1 9=9 36.386

1786 203 24. 3 6.93 3 8 8‘ 37.381

1787 205 15 3 6.16 2 7’ 8 д 37.389
1738 А. 1167. 54 Hydrœ . . . . . . . . . . . . . . .. 14 36 114 43 133 38 3 8.94. 3 6 8 34.307

1789 135 4 3 9-35 4 5’ 8 34-465

179° ‘за 54 3 9-13 4 6 9 37-334
1791 h. 4706 = B. 5073 ... . . . ‚ . . 14 40 136 42 217 35 2 6.86 2 7’ 10 36.490

1792 217 18 3 7.27 4 7’ 10 37.329
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1793 h.47o7. B. 5071 . . . . . . . . . . . .. . 14 40 155 42 2-30 7 1 1-50 О 3 = 3 37-319

1794 223 18 3 1.68 1 8 8’ 37.4.51

1795 111 45 1 1.33 0 8 8’ 37.4.81

1796 118 18 1 1.31 1 8 8 37.649

1797 B. 5089. А. 171 . . . . .... . .. . . .. 14. 42 135 9 224 5 3 16-39 2 7 10 37-329
1793 114 14 3 17.22 2 7 10‘ 37.4.51

1799 11.4711 . . . . . . .... .. . _ ‚ _ ц 43 144 44 226 50 2 . . . . .. .. 8 8‘ 35.149
1300 117 35 3 6.27 1 8 8’ 35.4.17

1301 h. 4715=B.5111 . . . . . . . . . . . . . .. 14 4,5 137 11 177 1 3 1.64 3 7 8 35.181

‘SO2 277 59 3 2-98 2 6’ 7 35-364

‘щ . 278 32 3 3-38 4 6’ 7 37-329

1304- A. 1690. H. 145, 18 . . . . . . . . . . . . . . 14, 48 110 38 173 55 2 11.35 1 5‘ 7 35.4.51
1805 276 20 3 12.26 4. 6 9 37.460

1395 h. 4718 (1rLupi) .. 14 54 136 13 1!! 55 1 0.67 3 5=5 35.181
1307 109 14 2 1.01 1 5 = 5 35.301

1808 114 4 4 ‘т’ 1 5 = 5 35-364
1309 11535 1 . . . . .. .. . . . . ._ 35.4.14,

1310 110 13 1 .. 35.564

1311 109 4.5 2 0.67 0 6 = 6 36.178

1312 108 4.6 3 0.67 0 6 = 6 37.309

1813 108 30 3 0.67 о = 37.334,

1814 |¢Lupi=A.177...... .. .. .. 15 0 138 5 144 35 3 27.15 4 5 6 36.509

1315 145 20 1 17.15 2 4‘ 6 37.444.

1316 143 4 3 27-27 3 5‘ 7 37-537

1817 B. 5223 = A. 179 . . .. . . . . . . . . . . . . . . 15 3 131 43 46 4 3 11.59 1 7’ 9 36.4.90

1813 47 45 3 ‘М’ 4 7’ 9 37-444

1319 11. 4.753=p’Lupí . . . . . . . . . . . . . . . . .. 15 7 137 15 171 39 1. ...... ‚‚ 5’= 5‘ 35.567
1310 174 5 3 . . . . . . .. 5'= 5’ 35.580

1321 171 46 3 1.81 1 36.138

132-1- 174. 16 4. 1.33 1 б’: 6’ 36.4.19

‘S23 173 45 3 2-6° 3 6 7 37-399
1324 (p'+;1’) Lupi=A. 180 . . . . . .. do do 131 o 1 .. 5 7 35.580

1315 131 34 1 11.85 1 . . . . .. 36.138

1326 130 10 1 22.78 2 5 9 36.4.19

1317 131 20 2 23.02 4. 6 8 37.309

1323 h. 4757 = у Circini . . . . . . . . . . . . . . . . 15 10 14.8 41 109 30 3 . . . . . . . . 5‘ 6 35.370
1329 109 21 2 1 0 5‘ 6 35.414.

1330 102 56 0 1 0 6 6’ 36.191

1331 107 33 1 1.80 1 6 6’ 37.4.60

1331 107 13 1 0.99 2 5‘ 6 37.537

1333 е I/upl'= A. 181 . . . . . . . . . . . ... 15 11 134 4 178 40 1 27.87 1 4 1о‘ 35.186

1834 173 46 3 26.27 2 3’ 10’ 37.364

1835 175 41 3 15.85 2 4. 9 37.460

‘S36 174 9 3 26-27 4 3’ 9‘ 37-649

1837 A. 183? B. 5313. . . . . . ....AB. 15 14 128 6 298 45 1 39.48 1 5 9‘ 36.389

1838 . . . . . . . . .... . ....AC. . . . . . . . . . . .. 45 53 1 144.50 1 5 9‘ 36.389

1839 h.4766........... ......... 15 15 131 15 116 4.3 3 13,14 д, 3’ 10 37.364

134° 119 48 3 13.10 3 8’ 10 37.451

114-1 11-4771-~ - . . . . .. 15 17 147 3Q 186 55 3 7.33 1 3 9 36.386

1342 189 9 2 6.49 1 8‘ 8‘ 37.451

‘S43 19° 25 2 5-19 2 8 9 37-545
184-4- 186 40 2 5.23 2 3’ 9’ 37.649

1845 11.4771. . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 17 140 50 249 37 2 12.60 1 7‘ 11 36.643

1345 150 35 1 . . . . . . .. 8 11 37.545

1347 11-4776=B 5351.... . . .. .. 15 19 131 1@ 222 57 3 5.17 2 7’ 9‘ 34.4.35

‘S43 225 з‘ 3 6-73 2 7 ‘о 37-446

1849 h. 4777 = B. 5355 . . . . . . . . . . . . . . . . . . 15 19 146 49 301 48 3 6.23 1 7‘ 9’ 36.643

‘35° 39° 49 3 6-37 3 7‘ 1° 37-452

1851 A.186 . . . . ............ . . . . . . . . . 15 10 147 38 114 7 2 39.25 3 8 8 37.545

1852 11.4784 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 22 137 0 237 30 3 34.18 1 7’ 10 36.386

1353 238 52 3 34.12 4 . . . . .. 37.537

1854 11.4783 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 22 109 35 181 30 2 10.72 1 6 10 35.4.51

1355 181 17 4 11.23 2 6 10 37.471

1856 S. 673 . . . . . . . . . . . . . . . . . . . . . . . . .... 15 13 113 54 113 57 3 7.92 1 8 8 34.307

1357 121 18 4. 9.04 4 7 = 7 34.307

1353 110 18 1 11.01 1 8’: 8‘ 36.310

1§â9 118 5 3 9.86 1 8 = 8 36.337' ° “8 43 3 9-83 з 1 8 37-545 1



260 M1cRoME'rR1cAL MEASURES 011

Index Position E . .TÍ  DM@ О’

холм R A- N P D- «nh Mm- §§ :É _ 0bâf’1"'1

Refe- Synonyms. 1880.0. 1830.0. ¿hm ‘ют E Ё Dist. E Ё Maguxtude. 11011

rence. N by W. ; É 1800+

1351 h. 4786 = yLupi . . . . . . . . . . . . . . . 15 24 130 35 104 30 1 а} 0 3’ 3‘ 34.435

1:22 95 23 2 д; 0 31: 3‘ 34465

' 3 95 35 4 ° 34- il

1864 100 34 2 0.74 1 Ё Ё 35.12о

1865 97 4 1 .. 35.181

1866 93 1 1 .. 4:4 35.353

1867 95 о 3 0.95 1 ...... 35.364

1868 91 1 1 .. 35.414

1869 91 8 1 . . . . .. .. 35.567

1870 94 4.3 1 1 0 4 4 36.178

1:71 91 22 1 .. 4 4 36.386

1 72 95 3 2 . . . . .. .. . . . . .. 37.140

1873 96 6 1 ё о = 37.277

1874 97 13 1 . . . . . . . . .. . . . . 37.309

1875 90 10 4 § 0 ..’.. .. 37.334

1375 h. 4788 = B. 5384. f. Lupi .. . . . . . . . . 15 1,4 134 23 347 58 1 3.06 1 4 9’ 35.567

1877 344 3° 1 1-99 1 5 8 36-386

1878 350 4.8 1 .. . .. 5 9, 36.490

1879 35° 49 2 3-37 1 5 8 37-319

1880 A. 190 . . . . . . . . . . . . .. . . . . . . . . . . . . . . 15 16 147 33 94. 40 1 ...... .. 7’ 10’ 34.307

1881 2. 1961 . . . . . . . . . . . . . . . . . . . . . . 15 7_9 98 13 7 57 3 11.10 3 7’ 7’ 37.545

1881 11,4796 . . . . . . . . ........ . . . . . . . . .... 15 31 148 9 116 18 3_ . 8’ 8’ 36.3о4

1883 116 12 3 33.13 1 8 8’ 36.419

1884 117 16 3 35.13 1 8 8’ 37.316

1885 B. 5441. R.10.... . . . . . . . . . . .. 15 3; 154. 54 153 35 1 1.65 1 7=7 35.307

1886 157 18 3 1.16 1 7 =7 35.353

1287 155 11 з 1-34 1 7 =7 35-364
1888 h, 4.8o5=B. 5484 . . . . . . . . . . . . . .. 15 37 14.1 41 119 33 2 33.32 1 6 11 36.419

1889 135 10 1 31.70 1 б’ 12 37.341

1890 B.5486=A. 193 . . . . . . . . .. 15 33 144 31 11 16 3 13.99 1 6 10 35.367

1891 11 23 3 22.66 2 37.329

1891 11. 4809. ........ . . . . . . . . . . . . ..A B. 15 59 150 10 50 55 1 43.47 1 7 9 36.144

1893 . . . . . . . . . . . . . . . . ......AC. 157 2 2 49.30 1 7 9 36.144.

1294 B.5515“do11ble.” А. 195 ...... 15 4; 139 49 11 59 з 11-77 1 6j 7‚ 35-417

1895 10 31 3 12.84 2 8 =8 36.490

1896 _ 9 31 3 11.14 1 7 9 37-316

1897 B. 5535 + 5536. A. 196. E Lup1.. .. 15 4_6 113 18 50 2 4 10.79 3 6 6 34.304

1898 48 5 3 9.70 1 6 7’ 35.424

1899 49 27 3 11.71 3 6 6 37.318

1900 11.4811.. . . . . . . . . . . . . . . . . . . . . . . . . . . 15 48 121 31 145 31 3 17.30 1 8 8 35.451

1901 _ ‹ 144 39 3 11.15 1 8: 8 37.323

1902 B. 5554. R.11. „Lupa . . . . . . . . . . .. 15 4,9 117 54 11 50 2 . . . . .. .. 4 8, 34.285

1903 13 18 4 15.11 3 4 8 34.304

1904 2° 53 3 14-91 1 4, 9 35-452

19o5 I1. 4815 =В. 5559 . . . . . . . . . . . .. . . . .. 15 50 147 17 251 41 3 9.11 1 5 10 35.417

1906 _ 251 56 3 10.58 3 7 11 37.316

1907 2. 1998 =51L1brœ. . . . . . . . . . . . ‚АВ. 15 55 100 54. ' 9 3 3 1.24 1 5 5 34.348

1908 7 34- 3 .. .. 7 7 34.550

1909 11 40 1 . . . . .. .. . . . . .. 35.345

1910 10 56 3 1.58 1 5 5 35.364

1911 11 19 1 . . . . .. .. . . . . .. 35.375

1911 8 39 3 . . . . .. . .. 35.400

1913 11 9 4 . . . . . . . . . . .. 35.4.14

1914 1114 3 .. 37.334

1915 . . . . . . . . ‚ . . . . . „т: . . . . . . . . . . . .. AC. .. .. 77 11 2 .. 5 9 34.348

1916 u.5o6=ßScorpu . . . . . . . . . . . . . . . . .. 15 56 109 20 15 18 1 13.11 1 3 6 35.4.51

1917 .. .. 13.86 1 . . . . .. 36.411

19“ 15 59 з 13-79 3 3 5 37-476
1919 h.4.830 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 56 131 31: 131 42 3 21.21 1 9 10 34.348

1910 . . . . . . . . . . . . . . . . . . . .. A. 199 15 58 128 39 185 14 3 46.26 2 7 7‘ 34.304,

1911 185 5 3 44-41 4 7 7‘ 37-537

1922 11.4837 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16 1 133 12 76 11 3 9,73 2 9=9 34,435

1913 __ 74 33 3 10.60 1 9 9 36.416

1924 h. 4839. 11 Scorpu . . . . . . . . . . . . . . .. 16 1 117 58 81 17 4 4.13 2 6’ 10 34.348

1925 8° 55 3 5-59 1 7 1° 35-364

1916 h.484.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 6 124 23 293 о 2 5.79 1 9 10 36.310

1917 191 41 2 4.59 3 9 10 37.318

1918 B. 5699=A. 200 . . . . . . . . . . . . . . . . .. 16 11 133 30 . 198 31 1 43.50 1 6’ 10 36.487

1919 197 45 1 41.53 1 6 10’ 37.381

1930 h.4,845=B. 5708 . . . . . . . . . . . 16 12 130 50 136 38 1 1 0 7’ 8‘ 36.4.16

1931 133 22 1 1.10 1 8 9 7 36.487



DOUBLE s'rARs. 261

Index Polition _ E Dum of

No. for R ¿_ N p D4 ‘1‘11 Meri- ‘Ё 1-9; Obwrm.

Refs- Synonyms. ]530_0_ 133410, dlnn from 2 , Dist. 2 g Magnitude. Поп.

rence. N. by W. in 1;.: 1300+

> г’

1931- B. 5709; 1 Tríang Aus. A. 201.. . . .. 16 12 153 39 26 41 3 24.66 1 6’ 12 36.487

1933 37 55 7. . . . . .. .. 5’ 11 37,545

1934 11.4848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 13 122 48 155 28 5 5-78 1 7 7 35.424

1935 152 51 3 6.62 3 .... .. 37.323

1936 156 24 з 5-55 3 7 7 37-663

1937 h.4850. . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 14 119 18 348 14 4 7.38 4 7 7’ 34.348

1933 34,9 20 3 9.20 1 7 8 36.320

1939 347 26 з 7-29 4 6 7 37-663

194° h. 4853 (e Ногти) . . , . . . . . . . . . . . . . . . 16 15 137 10 334 29 4 24.32 1 5‘ 8 35.37о

194-1 336 52 3 23.61 1 5 6’ 35.427

1941 334 37 з 23-86 3 5’ 8 37-466

1943 5 Ophiuclu'. . — . . . . . . . . . . . . . . . . _ .A B. 16 15 113 3 2 34 3 4.1 1 4 6 6 34.348

1944 1 47, 7. . . . . . . . . . . . . . .

1945 A C. . . . . . . . . . . 2 10 1 . . . . . . . . 6 8 35.433

194-6 AD. . . . . . . . . .. 286 35 1 .. 6 8 35.433

1947 B. 5741 “double.” A. 203? . . . . . . . . 16 18 150 30 250 5 2 36.51 1 8 8 36.389

1943 247 42 2 35-86 1 1‘ 3 37-381

1949 A. 202? . . . . . . . . . . . . . . . . . . . . . . . . . . 16 20 131 28 180 25 2 53.48 1 6 11 36.643

195° h.4866=B. 5770 . . . . . . . . . . . . .. 16 26 14.6 39 126 32 1 3-51 1 8 8 35.370

1951 123 34 3 3-91 1 1‘ 8 35-58°

195’ 127 32 з 4-11 4 7‘ 9 37-334

1953 h.4871=B. 5781 . . . . . . . . . . 16 27 137 26 46 55 2 26-88 1 7 9 34.479

195+ 47 32 1 3°-43 1 7 11 37-381

1955 47 25 I 27.18 2 7 11 37.457

1955 46 45 2 27.08 2 7‘ 1о’ 37.482

1957 47 38 3 13-90 1 7’ 10 37.521

1958 h. 4.873. . . . . . . „...... .. 16 27 139 1 71 23 1 32.01 1 8 8 35.427

1959 71 38 3 31.80 2 8 8’ 37.34,8

196° 73 17 2 31-74 3 8’ 9 37.381

1951 h. 4876 = B. 5792 . . . . . . . . . . . . . . . . .. 16 28 138 25 264 38 2 9.34 1 6 7’ 36,339

196‘ 265 25 3 9-95 4 6 7 37-381

1953 h. 4880 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 30 136 3 151 о 2 31.86 2 8 11 37.348

1954» h. 4.883 = A. 207 . . . . . . . . . . . . . . . . .. 16 33 132 4, 185 53 1 10.63 1 8’ 9 35,427

1965 184. 56 1 11.30 I 8’ 9’ 37,608

1965 A.21o . . . . . . . . . . . . 16 34 145 3 173 53 2 . . . . .. .. . . . . .. 36.389

1957 B. 584,1 = А. 209 . . . . . . . . . . . . . . . . . . 16 37 126 34 148 о 2 25.96 1 7’ 3’ 36,315

1968 147 18 3 23-90 0 8 8’ 36.32о

1969 146 10 2 23.56 1 8 8’ 37.646

197° 14,8 30 4 I 2.1.18 3 7‘ 8’ 37,663

1971 h.4.889~...¢« ‚ . . . . . . ‚ . . . . . . . . . . . . . . 16 4,0 117 17, 5 3 f 3 7.86 1 6’ 10’ 35820

1977' 3 25 E I ...... .. 6’ 10 35,370

1973 6 37 1 6.73 1 6 9 35.452

1974- 11.4890 .... . . . . . . . . . . . . . . . .... ‚. 16 4| 136 37 146 35 3 32,14 1 8:8 36615

1975 148 58 4 2 30.71 3 7’ 7‘ 37,343

1975 h. 4896 . . . . . . . . , . . . . . . . . . . . . . . . . . . . 16 44 136 34 26 35 4 3 . . . . . . .. 7‘ 9‘ 36,133

1977 28 25 ‘ 1 — . . . . . . . 7’ 10 36.301

1973 29 22 4 3 4.39 4. 8 10 36.487

1979 11.4909 = В. §93! . . ‚ . . — . . . . . — . . . ‚ . . 16 51 149 SQ 184 33 , 3 16,ââ | 8 8 36_386

17. 1 ,
193° 284. 36 l 3 ì ‚Н, 2 gs 9 36.646

A.213 . . . . . ..... . . . . . . . . . . .... 16 58 136 31 124 36 3 9.37 1 3, ю 36,301

1 7 35 3 7-94- 1 6-6 5

1933 B. 6009 (doubtful) . . . . . . . . . . . . . . . 17 4 132 8 159 4,0 0 2 0 7 13 Ё7_5Ё9

1984. 36 0phíuchi=Sh. 243 .... .. 17 5 116 21 43 43 3 5.19 4 6=6 34,307

1915 43 34 4 Не 4 6 6 34.348
1986 4,5 4,3 3 . . . . . . .‚ . . . . .. 34.550

1987 4,3 7 4 3.66 I б’: 6' 35.375

1988 41 25 3 5.00 2 6 6 37.6о8

1989 h.4938.......... ...... .. . . . . .. 17 8 146 16 109 51 3 23.88 1 3’ 8’ 34,399

199° 107 о 3 25.25 I 9 9 37.482,

1991 11.4939 . . . . . . . . . . . . . . . ..... .. .. 17 9 146 17 224 25 3 29.98 д, 3 9 34_309

199’- 224, 18 3 31.57 2 3’ ю 37,431

1993 h.4947 . . . . . . . . . . . . . . .. . . . . .. . . .. . . 17 14, 171 4,7 74 57 1. 10,76 2 9 9‘ 35437

1994- 75 59 2 10.38 1 9’ 9' 36.556

1995 11. 4.949. B. 2072 = L. 14.32. A B. 17 14 135 4.1 266 34 3 3.25 1 6 7 35.424

199 267 7 3 4.01 1 6‘ 7 36.315

199; 265 59 3 3.26 4 6 7 36.487

199 267 6 3 2.75 4, 6 7 37.381

1999 A C. (= A.216) .. .. 313 55 1 104.57 1 6’ 7 36,315

’-900 313 23 2 102.64 7, 5 7 35437

Z001 313 20 2 106.21 1 6 7 37.381

3 x



262 1v11cRoME'm1cAL MEASURES OF

Index Рышо" - - Due ы

N0. 161 в A. N Р n. ‘U11’ Meri- :E = E 06111111

11010- 511101111111- 1aao.o. 1sso.o. ‘§“'L;"$’ э ‘ё Dm' ЁЁ ““3'“‘“‘°' г“;

гепсе. ' ' ._f` if I 00

2002 B. 6085. А. 217 . . . . . . . . . . . . . . . . . . . V 17 17 133 49 17! 45 1 I3-59 1 7‚ 9 34-43S

то; 11° 16 3 14-79 4 6 9 37-453

2004 11.4 75=В.61 3 . . . . . . . . . . . . . .. 17 34 145 20 U5 42 2 2 0 7 11 35-3 7

1,005 9 9 81 21 2 1.51 1 6 10 37-663

2006 ь. 4972 =в. 67.04... .. . .. ......... .. 17 31 143 3‘ 169 3 1 11-<15 1 6 Н 34»-465

1007 270 0 2 12.36 1 6‘ 11 35.370

2003 h. 4.982 = B. 6210 . . . . . . . . . . . . . . . . . . 17 38 138 13 60 23 2 43-69 1 7‚ 9’ 37-32°

2009 59 17 3 47--57- 2 7 ю 37-4- °

2-010 4.019 =в. 6265 ................ .. 17 47 116 5° 165 45 1 41-64 1 6 8 36-386

zou 8 262 25 2 46.55 1 5’ 7 37352

2012 h. 5ooo=B. 6267 . . . . . . . . . . . . . . . . .. 17 4. 126 55 10 2 1 5-73 1 7 11 3 -3

2013 107 57- 3 7-39 9- 3’ 10 37-35°

2014 h, 5003 -_-M. 8300 . . . . . . . . . . . . . . . . . 17 48 120 14 107 17- 3 5-55 4 6 8 36-47-1

0015 8 161 3 1 5-49 1 5, 3 31460

2016 Ь. 500 = В 6273 . . . . . . . . . . . 17 49 135 4 29 3 3 27-34 3 7 34-479

2017 5 28 О 1 26-34 9- 7 9’ 37-35°

2018 3; 3 26.57 2 12; 3%-451

2019 h. 01 =В. 6308 . . . . . . . . . . . . . . . . .. 17 55 133 7-4- 1 7’ °- 7 7- 3 -47-2
2010 5 3 61 42 1 1” 0 6:=6‘ 36.487

201; 76 43 1 1” 0 6 6‘ 36-663

2022 8 7° 3 1 L I" 0 5 5 37-354

2013 А. 2082’ 70 Ophiuchi . . . . ...... 17 57 7 7-7 137‘ 29 3  - - - - °° ~ -  -  34-- П

2024 ’ 129 30 3 7.19 2 5 8 ï 36à64.6

1915 ......  7.14. 3 ...... 0

10,5 129 0 3 6.51 2 5 8 36.663

д,” .. 6.93 3 do

2013 129 41 1 .. 5 8 37476

2029 11.5023 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 59 13° 37 176 6 3 1°-35 1 3 3' 36-3°1

2030 27€ 34 3 3-17 1 8 3’ 35-711

2031 17 3° 3 -99 3 9 = 9 37-537

7.032. ь. 5025 . . . . . . . . . . . . . . . . . . . . . . . . .. 17 59 13° 39 10° 3 1 48-14 1 9 9 36-301
2033 10° 4° 3 4-7-13 1 9 9 36-711

2034 11. 5032 = В. 6342 . . . . . . . . . . . . . . . . .. 13 2 133 I4- 335 49 2 Il О 7‚ 10 37-653

2035 h. 5034, =B. 6349 . . . . . . . . . . . . . . . . .. 18 4 136 4 91 20 3 1.92 2 3 9 35-501

1036 89 50 1 1} о 8 10 37.452

2037 86 49 1 1} 0 8 9 3743?

2033 h. 5038 = В. 6361 . . . . . . . . . . . . . . . . . . I8 6 161 51 300 28 2 10.26 1 9' 9’ 35-49°

7,039 300 17 2 10.66 1 8’ I0 35-504

q_04Q 300 20 3 13.10 2 3’ 10 37-343

2041 А. 220 . . . . . . . . . . ‚ . . . . . . . . . . . . . . . . . 13 3 145 33 130 I3 2 28.95 I 7‚ 3‚ 35-433

2042 179 50 3 32-57 2 7 7 35-5 °

1643 113 31 3 31-(5)3 4 Ё Ё’ 32-50‘1044 17 50 3 32. 1 ' 3 ‚711

2045 А. 221 = B. 6386 . . . . . . . . . . . . . . . . . .. 13 12 134 11 164 30 2 76.94 1 5: 9 36-501

0046 164 3° 3 15-14 1 5 11 37-457

0047 в. 7.306 . . . . . . . . . . . . . . . . . . . . . . . ._ 13 13 165 11 35 3° 3 13-66 3 Ё=8 33-572

2048 2.2313......... . . . . . . . . . . . . . . . . .. 1 1 9 4.1 19520 1 5.25 1 9 3 -4

2049 6 8 8 198 47 0 . . . . . . 7 10 37.479

2050 B. 64.28 + 4.29. A. 222 . . . . . . . . ._ 1 22 12 50 359 4.5 3 22.1 2 7 35-433

2051 и Coronœ Australis . . . . . . . . . . . . . . ._ 359 16 3 22.26 2 6‘ 6 36-709

0050 8 358 45 3 11-49 6 Ё 3 31-5312053 h. 5055 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 30 143 1 75 32 1 7.39 2 37- 5

0054 ь. 5056 ........... ... . . . . . . . . . . . . -- 18 31 145 5° 193 S3 3 31-26 1 1 1°, 34-369

7,055 198 44 3 33.02 2 7, 10‘ 37-523

2056 B. 6514 + 6515. A. 224 . . . . . . . . . . 18 41 137 1,3 63 53 3 82.66 2 7 7 34-‚479

2057 64 3 1 21-55 1 1=7 35-433

0052 63 18 5 84-gg 1 3‚= 3, 36-4512059 h. 5075=В. 6546 .. . . . . . . . ‚ . 18 48 154 1 IO I5 2 1. 1 35454

1060 , 8 133 56 2 1} 8 о 8‘ 8’ 35-520

2061 B. 6556 “ double. ’ . . . . . . . . . . . . . . . . .. 1 50 127 17 2 2 30 3 12.9 3 7 7 37- 3

2062 h. 5084 = у Сог. Aus-Ir. . . . . . . . . . . . . 18 55 127 18 37 6 3 1.23 О 2:2 34-463

2053 37 2 2 . . . . . . . . = 35.433

1054 36 4.2 3 . . . . .. .. 35.561

¿Q55 34 28 3 3.67 2 6I= 6’ 36.427

0066 з: 2 3 3-63 1 5 =5 31-348

2067 33 55 3 2.76 2 37.4.44.

I 0063 31 ю 4 2-64 1 6 = б, 31-451

6 31 41 4 1-40 3 5’ 5 37-451

I 372 В. 6591. A. 225 . . . . . . . . . . . . . . . . . . . 18 59 142 4 252 30 2 68.75 1 7 8 35-433

д 0071 153 23 2 70-O0 1 7 3 1 37-444

I
‹ I g 4



вопвьв suns. 263

Index Position 5 Ё Dale of

N». for 11 д. NP D. with M111- 73' ïá Observa

Refe- Synonyms. 1880.0. 1830.0. dh" "Om Ё = DÍ6f» Ё ‘5 Mlg'l1i¢11de« “UU

rence. N- W W ° E“ 1800+

2<>72 11. 1367. (right) . . . . . . . . . . . . 19 1 107 43 âß 43 2 15-27 I Ё, 9 35-Ё1Ё

2073 3 44 3 14. 9 2 10 37. 2

2974 ß видимых. А. 226.. .. .......... ._ 19 xo 134 46 78 з 1 ’955 2 5 9 34-465

2075 79 13 1 . . . . .. .. 4 7 34.556

2076 79 3 1 28.62 2 5 8 36.553

2077 h. 5114 = B. 6656. . . . . . . . . . . . .A B. 19 14 14-4- 39 ’3° 57 l lì О б 11 37-653

2078 А C, . . . . . . . . . . . . 270 40 1 69.43 1 6 7 37.663

2979 11.5117........ ........ 19 16 134 13 264 49 2 5-11 1 8’ 9 35sS°

2080 266 44 1 4.63 1 8 10 35.504.

2081 264 30 2 6.61 4 1 8 10’ 37.539

2082 11.5140..... ...... 19 34 155 19 94 5 2 2-24 1 8’=8’ 36-556

2083 86 35 2 1.24 1 9 9 36.715

2084 88 13 2 1.82 2 8’ 8' 37-539

2085 A. 227 = в. 6745 ............. 19 39 145 24 156 29 3 22-24 1 5’ 6 34-548

2086 151 10 3 24.38 1 7‘ 8 34.550

2087 150 27 2 22.93 5 6‘ 7 35.433

2088 B. 6566 + 6568. A. 229 . . . . . . . . . . . . 19 45 14.2 21 243 27 2 81.99 1 7’ 8 34-4-79

2089 244 19 2 83.39 1 7 7‘ 36.504

2090 h. 5177 = B. 6812. . . . .. . . . . . . . . . . . . 20 1 14.7 28 29 51 3 6.87 1 8’ 9 34-548

2091 29 23 3 8.39 1 8 = 8 35.580

2092 28 28 2 8.90 3 8 8 37.539

1093 A. 230 . . . . .. . . . . . . . . . . . . . . . . . . . . . . 20 6 130 42 115 26 3 11.85 4 7’ 8 36-504

2094 114 30 3 10.34 2 . . . . . . 36.715

2095 B6857=A.231? . . . . . . . . . . . . . . . 20 17 161 45 65 0 2 116.98 2 7‘ 8 36.504.

1096 A. 232 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 17 165 55 17 23 3 18.69 1 6‘ 7 35.608

2097 17 35 2 18.90 3 . . . . . . 36.504

2098 17 о 2 18.11 1 б‘ 7 36.594

2099 A. 2404. p Capricorni = H. П. 51 = 20 19 108 22 177 20 2 4.39 3 5’ 8 35-534.

2100 Sh. 323. 177 38 3 3.91 3 5’ 8 37-526

2101 Sh. 324. о Capricorni . . . . . . . . . . . . . . 20 20 109 9 239 23 2 21.35 3 7 7 35.534

2102 239 18 2 22.82 5 7 8 36.646

1193 h. 5204.. . .  . . . . . . . . . . . . . . . . . . . . . . . 20 20 135 55 34. 20 3 7.08 1 8 9 35.608

2104 34 47 3 6.07 5 8 10 36.715

2105 B. 6917. R. 26 . . . . . . . . . . . . . . . ... .. 20 37 153 3 101 28 2 — . . . . . . . 6‘ 7 34.638

2106 101 17 2 3.23 1 7= 7 35.556

2107 h. 5224=B. 6922.... „...... .. zo 39 124 23 164 31 2 21.71 1 5 11 35.608

2108 h. 5231 . . . . . . . . . . . . . . . . . . . .. 20 4.2 161 4 110 42 2 7.09 1 9 9’ 36.553

21°9 169 55 3 7-88 4 8 8 36-567

2110 112 14 3 7.14 1 7’ 8‘ 36.715

2111 B. 6953=A.236 . . . . . . . . . . . . . . 20 49 133 39 255 10 2 59.79 2 8=8 36.556

2112 254 40 3 60.10 4 7 7 36.646

1113 h.5252............ . . . . . . . . . . . . . 21 2 105 43 328 50 1 2 0 8 8‘ 35.613

2114 327 6 1 2.12 1 8 8 36.641

2115 h. 5258 =0Indi . . . . . . . . .......... 21 8 144 9 307 31 2 3.65 2 5 10 34.468

2116 306 53 2 . . . . . . .. 5 10 34.4.79

1117 302 27 2 3-71 1 5‘ 9’ 34548

2118 309 42 3 ‚ . . . .. . . 5’ 10 34.550

2119 h. 5262=B.7<>o9 . . . . . . . . . ......... 21 1o 170 46 92 53 1 33.34. 0 6 11 34.775

2120 92 0 1 24.22 1 6 12 37.526

2121 h. 5267=В. 7019 . . . . . . . . . . . . . ..AB. 21 15 136 47 56 45 1 5 0 7 11 34.479

2122 AC, . . . . . . . . . .. 183 25 1 .. 7 9’ 34.479

2123 h. 5278=)\ Octantis — . . . . . . . . . . . . . .. 21 23 173 29 83 28 3 3.00 4. 5’ 9 34.717

2124 8° 37 2 4-55 1 6 9 35-583

2125 83 55 3 вы 1 6 9 36-422

2126 h. 5282.. . . . . . . . . . . . . . . . . . . . . . . . . . . 21 28 107 10 80 18 2 17.99 1 9‘ 10 36.641

2127 h. 5284 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 28 107 4 268 55 2 51.02 1 8 10 36.641

2128 B. 7080 “ double." . . . . . . . 21 37 138 4 11 35 1 29.69 1 б’ 10 36.556

2129 15 3 3 30.51 3 6’ 9 36.690

2130 h. 5309 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 47 141 53 169 10 1 10.14 1 10 10 34.548

2131 h.3071 . . . . . . . . . . . . . . . . . 21 48 105 56 318 30 1 19.79 1 7 10 35.613

113’- 371° 33 7- 37-39 ° 6 U 37-797

2133 h. 5316. . . . . . . . . . . . . . . . . . . . . ..AB. 21 55 149 54. 142 15 1 2 о 8 10 34.550

2134 142 13 1 .. 7‘ 10 34.643

2135 154 25 0 . 8’ 10 35.608

2136 AC. .. 19050 1 .. 7’ 7’ 34.643

2137 h. 5317 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 1 149 40 99 50 2 15.20 1 9 10 34.548

2138 100 30 3 15.86 1 8’ 9’ 35.608

2159 h. 5319 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 2 129 9 111 31 2 1.87 2 8 = 8 34.693

2140 108 41 2 1.98 1 8 = 8 35.504

2141 110 10 1 .. 8’=8’ 35.580

2142 110 48 3 1.54. 3 8 = S 37.660



264 MICROMETRICAL MEASURES oF

Index Ponilinn Ё _ _ Date of

Nm for R ¿_ N р D_ with Meri- ‘Ё fg Obs:-rm

R.-re Synonyms. 1sao.o. 1sso.o. ‘§“'Lf'°*“ S = Dill- 3 E M1s11\111«11 “611

rence. ' y W' En Ea 1800+

2143 в.7154+715;. A. 23в 22 и 165 51 gs 43 з 18-44 1 3, 9‘ 35334

2144 1|. 3 17.39 Х 10 3  1

214-5 h.5334=ö`Tbucani .......... . . . . .. 22 15 155 50 282 11 3 6.78 2 5 11’ 35.603

1146 282 30 3 6.97 1 4,‘ 10 36.711

2147 B. 7173 д ’ Gruís. A. 239 . . . . . . . . . . 22 zo 134 37 215 35 3 61.46 1 5 9’ 36.567

2143 215 51 3 61.20 3 5 10 36.646

2149 Zziquarii . . . . . . . . . . . . . . . . .. 22 20 90 53 352 23 3 3-55 1   -   35~SS°

2150 352 о 3 3.42 1 . . . . . . 36.564

2151 351 34 3 4.13 5 5‘ 5’ 36-646

2152 В. 7176“ double." A. 240. . . . . . . . . 22 22 123 13 173 10 3 30.33 2- 4: 7 35-75!

2153 р. рт. Aam. 173 11 3 18-17 3 4 9 36646

1154 A. 241 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 22 27 122 33 30 4.0 3 87.01 1 6 7, 34780

2155 h. 5354 . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 2z 29 14.8 4.3 71 40 1 43.64 I 9 9‚ 34-543

1156 В. 7190 + 7191 = A. 241 . . . . . .. А B. 22 30 119 14 160 20 2 85.31 о 6 7 36.641

2157 159 15 1. . . . . .. .. . . . . ..l 37.651.
2,53 159 20 1 . . . . . . . . 6’ 6 37.66o

2159 11.5356: do. the smaller star double; BC . . — ‚ . . . . . 59 Н 7- 4-30 1 7’ 9 36-641

2160 56 9 3 4-61 1 6 9 37-66°

2161 58 4 1 из 1 7 9, 37-797
1.162 2. 1943 . . . . . . . . . .. . . . . . . . . . . . . . . .. 22 39 104 55 113 4o 3 30.86 1 6, 9 35.761

1163 h. 5367=B.7z18........ . . . . . . . . .. 1.2 43 123 47 276 50 3 3.59 1 4 10 35.550

2164 22 P1'sc.Auslr. ...... . . . . . . . . . . . . .. 276 38 2 . . . . .. .. 5’ 11 35.556

2165 Ь. 5373 . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 21 50 155 11 99 35 3 48.89 2 7, 10 36.567

2166 2. 2970 . . . . . . . . . . . . . . . .... . . . . . . .. 22 54 102 12 36 18 2 8.87 3 8 9, 37.797

2167 В. 7246=А. 246 . . . . . . . . . . . . . . . . .. 22 57 141 36 220 15 3 .. 6 Ё 34.638

2168 3 0 S З 7-9 1 7 34-777

2169 16° 14 3 S-17 3 6', 7, 37-663

2170 A.24.5.......... . . . . . . . . . . .... zz 58 15039 290 4 — 3 15.62 1 7, 9 35-608

M71 292 16 3 14.93 4. 7, 10‘ 3б.711

2172 E. 2988 .. . . . . . . . . . 23 2 102 50 100 15 2 3.43 z 7 =7, 37.797

7-173 2- ’-993  ‘ —  ‘  - ~   1   13 5 99 51 355 44 3 25-74» 3 7‚ 7 37-797

2174 и. 776 . . . . . . . . . . . . . . . 23 7 100 0 311 28 3 49.29 3 5, 10 37.791

2175 h. 5391=B. 7170...... . . . . . . . . . .. 13 9 149 14 17 57 2 .. 7 9 34.643

2175 21 30 2 .9 1 9 10 ‚914

2177 2. 2998 . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 11 104 22 343 37 2 14.75 2 б, 9 37.791

2178 B. 7276. A.248 . . . . .. 23 11 141 14. 210 7 3 17.66 2 6 10 3б.567

2179 111 14 3 16-64 3 6 9 36-646

„go 212 27 2 16.42 2 6 1o 37.808

1181 B. 7280 -|- 7181. A. 24.9. ф Gruís _ . 23 14. 144 45 113 18 3 26.81 2 б 6: 34,641

2132 113 45 4 17-45 1 6, 8 35-580

2183 2. 3oo8 . . . . . . . . . . . 23 14 99 24. 9o 15 2 6.88 2 7 8 37.797

1184 h.5397 . . . . ............ . . . . . . . . . . .. 23 15 105 25 329 57 2 61.76 1 7 9 35,761

2185 h.54o3=B. 7301 . . . . . . . . .. . 13 25 155 38 47 11 3 43.09 2 7‘ 10 34.693

‚135 4,9 17 3 4.1.48 1 6 10, 36.646

2187 48 46 3 41-34 1 7 9, 36-711

2188 B. 7314.-f-7315; R..17; A. 251 . 23 30 137 35 268 16 3 4.30 1 6 6 34.717

1189 9 Phœnicie. 269 33 4. 4.71 1 . .,. . .I 34.772

1190 168 7 1 444 3 б, 7 37-66°

2191 В. 7342 " double.” . . . . . . . . . . . . . . . . . . 23 4.6 117 59 267 45 2 6.92 2 6 7 34.78о

2,91 267 20 2 6.79 1 35,556

2193 Ь. 5435 . . . . . . . . . . . . .. . . . . . . . . . . . . .. 23 48 107 2 45 1 11. i 0 9’ 9 35-761

2194 h. 5440 . . . . . . . . . . . . . . . . . . . . .. 23 54 118 4. 185 5 2 3.63 2 8 9 34-780



1113

1114.

1115

1117

1121

1111

1113

1116

1117

1118

1119

1133

1134

‘135

1136

“з9

1143

114.4.

1145

1 14,6

1 14,8

1149

1151

1154

1155

1156

1158
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NOTES TO ACCOMPANY THE MICROMETRICAL MEASURES

OF DOUBLE STARS

Distance by thick wires without cross zeros, cor

rected as per table.

An oblique transit (111 which there must have been

some error in setting the micrometer wire) gave

by 4. tmnsits 74.”.8o for the distance, which is

rejected.

Distance by 6 oblique transita taken with great

care.

Distance by 5 oblique transita, great care taken.

Distance by 4. oblique transits over a wire 5° 111

clined to the parallel, which is too small an angle

for the purpose, the zero uncertainty having too

much influence. In consequence the observation

is allowed only half its value.

All possible care taken with the distances, and by

nice management of the micrometer screwhead,

all hitching-of the threads avoid in the crossing.

(The screwhead being drawn towards the eye.)

The wires were purposely set to 170° (the mean

angle of sweep 4.84.) but it proved intolerable.

Distance scarcely obtainable, but a little illumination

improves the object.

Very diilicult, especially in distance.

Bad night, will not bear the least illumination. No

distances could be procured. _

Distance between thin wires and the screwhead of the

micrometer being drawn towards the eye in cross

ing, no hitching of the threads took place.

Distance by 7 oblique transita.

Micrometer set to 78° 30', the mean measure of

1835.910: it is now certainly no measure. The

star has surely changed. Distances close clipped

between the thick wires.

Distance by 5 differences of R A.

Distances by 9 oblique transits over a wire 10°

inclined.

Stars excessively furred but with distinct centres.

At least half the light goes to the furring.

Distance by 3 oblique transits.

Very strong S.E. wind, steadiness and definition

perfect. No fiddling of wires, but all excellent.

Grew unsteady before measures could be com

pleted. Distance a mere guessone measure

only on either side of the zero.

Extremely delicate, but bears a fair illumination.

A very delicate and beautiful object. Definition

good but creeping.

Definition blurred, but the threads do not fiddle.

Very close, distance estimated at 1%".

Thick hazy sky, but good definition.

Strong S. E. wind but steady and well defined.

Will not bear power No. 3, though near the zenith.

Micrometer set to Mr. Dunlop’s measure 15”.8.

Both discs are broadly included between the wires

with an interval on either side.

1161

1164,

1165

1167

1169

1170

1171

1173

1174

1179

Very bad definition, stars furry with tolerable

glimpses, perfectly steady however.

Well defined, perfectly steady-a fine double star ;

excellent measures of position.

Delicate. Tremulous and furred.

The star will not remain quiet. This star must be

verified, though after nearly threequarters of an

hour’s attention I feel assured the small star is no

illusion. The power No. 4, leaves hardly a

doubt, and admits of meœure in position, but the

night is not good enough for such delicate work.

[N.B. Brisb. makes P D = 119° 16'.]

Very good definition and perfectly steady. The

position must be within a degree of the truth.

Good and steady deiìnition. Distance by 6 dille

rences of R A.

Very diñìcult, too faint for the instrument. Dis

tances quite rough.

A faint object, but in 11 good night not difficult.

Not well defined.

Perfectly steady, tolerably defined.

Too ditlìcult for the instrument, especially in dis

tance.

1181lOne hundred parts error being suspected in the

1183 5 micrometer reading, (which being supposed) gave

1184

1186

1187

1191

1193

1196

1197

1199

IZOI

1103

1104.

1106

61". 5 5 for the distance, 3 differences of R A were

taken, not very satisfactory, whose mean gave

66.31, thus establishing the supposed omission of

1 Rev.

Extremely штык, а 1o-feet object.

Definition confused, star not very steady.

Definition perfect, stars very steady, and both posi

tion and distance noted as excellent.

Definition wonderfully ñne. Distance diflicult, the

position being so near the parallel.

Alber taking the position, it grew ill-defined, and no

distance could be got.

Delicate. Requires the strongest illumination the

lamp will give to see the small star. Some sus

picion of elongation in the large star.

Dense haze and cirro-cumuli, which evidently affect

the estimations of magnitude, which must be re

jected in taking means.

Distance by 4 oblique transits over wire 10° inclined

to parallel.

Well seen by very short glimpses in the drift of a

black southeaster. Clouds thickening.

Distance by two sets of oblique transits, 3 each over

wire, inclined respectively 10° and 10° to the

parallel-the former giving 11”.zo, the latter

19”.81; mean 10".51.

Full moon. Superb and cloudless, not a trace of a

cloud on the mountain. (N.B. How often the

full moon nights are so !)

All excellent.

31'
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1107

1111

1113

1114

1115

1116

1117

1118

1119

1130

1131

1134.

1139

114.o

114.1

1243

1144

1245

1147

1 14.8

1149

1150

1151

1153

1154

1159

1161

1164.

1168

1169

1175

1176

1178

The distance irregularly taken by using the lett hand

edges of each of the thick wires, a method ad

mitting of no satisfactory zero being applied.

The result is of course of no value.

Distance by 1 oblique transits over a wire 1o°

inclined.

Distance by the faulty method noticed in No. 11o7 3

no value.

Distance by 4. differences of R A.

Excessively dilñcult in distance.

Perfect definition and steadiness, rather diiîìcult in

distance, but bears illumination pretty well.

Steady. and definition superb, distance difiicult, and

a tendency to cloud to westward.

Distance by 6 oblique transita over a wire 10° in

clined. No other mode of measurement would

give a satisfactory distance of such a star.

Difficult in distance; very steady, pretty well de

fined.

Extremely diliicult in distance, but great pains

taken.

Small star certainly seen, but far too difficult.

Distance by 5 unsatisfactory differences of R A.

Requires illumination.

Bad definition, came on before the distances could

be completed.

Measured _with the lowest power. Will not bear

magmfymg.

Ill defined, and in consequence not bearing illumi

nation-therefore diñîcult in distance.

Very dißìcult in distance for want of light.

Ditto.

A ditlìcult star, especiallyin distance. Very steady.

Distance by 4. oblique transita over wire 10° in

clined.

Glimmering, but perfectly steady. No sign of

fiddling in the threads or crossing.

Too diñìcult. The night will not permit the use of

higher power than No. 1.

Very diñicult. Power No. 1 (the lowest) used.

The polar distances of this star disagree 1o°, 1 15° is

probably the right.

Distance by 5 unsatisfactory oblique transita.

Very steady, but glimmering.

Steady, but glimmering. A superb sky and flrll

moon, but the night is not good enough for this

star.

Diiïìcult. Perfectly steady, but not well defined.

In a cirrous haze, of which two systems at right

angles to each other have come on.

A third star C, 2’ i distant is situated a very little

following the line A В prolonged.-C = 9 m.

Full moon very troublesome.

Very had deñnition, the large star not separated.

Much of the object glass cut off, being past me

ridian, and near the zenith. A third star 9 m

seen making nearly an isosceles triangle with the

other two, and preceding both.

Clouded densely over before more than a single

distance could be taken.

Three oblique transita gave dist = 4.3'.13, but

there must have been some mistake in setting the

wire.

1179

1180

1181

1187

1190

1191

1191

1193

1194

’3°5

1306

‘307

1311

1311

1310

1311

1313

1314

1330

1331

1336

1339

1340

1341

1341

1343

1346

1350

1351

1351

1360

Distance not measurable tonight. A single rough

measure only, of no value, procured.

16". The measure of 1179 is certainly too much

no measure is possible, but 18’ is the outside

allowable.

Distance by two differences of R A.

Violent gusts of wind from S. E. or S. Steadiness

and deünition (with the lowest power) perfect.

Тоо aimait.

Wind gusty ; definition not good.

Both stars, perhaps, ruddy, but too faint to see the

colour well, yet I do think they are redder than

ordinary.

Both stars pale pink, bearing good illumination,

and improved by it. Definition glimmering,

and will not bear No. 1 ; blurred and moulding.

Wants light.

Sky clouding and clearing altemately. Perfectly

steady, and well defined.

Well defined, and perfectly steady.

Much improved by a pretty strong illumination.

Distance by two distinct series of measures with

powers No. 3 and No. 4..

Two other stars C = 1om and D: 9m near.

Distance of D = 3’ 26”.8. That of C about one

third of this.

Too ill defined for any measure of distance.

Full moon. Superb sky ; a N. W. cloud over Table

Bay.

Triple. The nearer star B bears great illumination,

the farther C does not.

Sky alternately clearing and clouding,  at last

clouded over.

Dancing, trembling, and glimmering.

Position wire set to 71° 4.0', but it cannot be borne.

The star has certainly changed. [Mr. Dunlop’s

position is 1 1° 11', which is probably a mistake of

readiug.]

Moon apparently full (it was full yesterday at

1 P. 11.; A superb sky-not a trace of cloud.

Certainly divided, but far too difficult a star for

this instrument except in the very choicest oppor

tunities. Position almost conjectural-a single

measure. Distance estimated.

Extremely close. Uumanageable from bad de

finition.

Measures obtained with the utmost diíñculty, two

only got, which cost upwards of half an hour.

Obliged to use the left eye, which in moments

divided it. The right of no use at all.

Orange and green, ñne contrast of colours.

Ditto ditto.

‘у Pisc. Volantis. A high yellow. B pale blue.

Does not bear magnifying. No. 1 allows the stars

to be sharply seen, but is barely suflicient to

divide them. With No. 3, furred.

Stars glimmering and “crabby." Does not bear

No. 1 well.

At first very ill seen, but by degrees better, at last

pretty well. A distance of 5” is out of the

question.

Difücult. Required extreme patience and frequent

re-examination of measures. The preceding of

two double stars nearly on the same parallel.
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1372

1373

1381

1382

1386

1381

|389

1390

1391

1395

1398

1401

1401

1404

1407

1412.

1418

1419

1417

1419

1430

1431

1432

1438

1439

1440

1444

1445

14.50

1454

14.56

The small star bears a reasonable illumination.

Steady, but ill defined.

Difîicult in distance.

Distance by 6 oblique transita over a wire 1о°

inclined.

Definition the finest imaginable.

Distance by 5 oblique transits.

Far too difiicult in distance, and liable to great

error.

Distance by 3 oblique transits.

Patience and perseverance required. Star moulding,

but good glimpses.

Found in sweeping unsuccessfully for A. 59.

Distance quite impracticable, even with power No. 1,

even with the thick wires, as it bears no illu

mination. With No. z and the thick wires it

succeeds better.

Far too difiicult for this instrument. A gd star C

seen at about 4.0', 1o m.

Found in sweeping for A. 61, which this assuredly

is not.

In a very rich part of the heavens. Many more

stars in the field.

In the preceding part of a great cluster.

In a fine cluster.

Clouded suddenly, and cleared again. It is the

following of two stars B 1884. and 1887.

Distance by 8 differences of R A.

In strong morning twilight, and excessively fatigued

with 7 hours' work.

Distance by 5 oblique transits, taking alternately

the disappearances and re-appearances of the

stars behind the two thick wires placed close

together. A very satisfactory procedure, the field

being perfectly dark.

Bears an illumination sufficient for measurement of

the position, but is too difficult in distance.

Besides the two double stars (A B and E F) mea

sured in this and No. 14,33, there is another pair,

C D, whose osìtion (by a. single measure) =

106° 30’ and) whose distance is considerably

greater than that of A B. A B C D together

make up the group A. 67, which he describes as

four stars ‘^ forming a parallelogram.” It is in

fact 21 very irregular trapezium. Distances by

oblique transita over wires included 10° and 45°.

Requires pretty strong illumination.

Bears and requires a full illumination.

Taken in broad morning twilight ; no lamplight

required.

Т11е line of' junction prolonged passes through a 3d

star 8’ 111.

Very close, and extremely diüicult. Great patience

required for procuring the angles, but no distance

can be had. Estimated at 1’.

Тоо ill defined for any measure of distance.

Roughly estimated at 6 .

Distance of no value; cloud rising and obscuring

the small star before the bisection was complete.

Clouds prevented measures of distance. Only one

obtained.

The s p of two stars forming a coarse double stur in

the finder.

A close and difficult star, being ill defined.

1457

14.58

14-59

14.61

1462

1464

1465

1466

14-73

1475

1477

14.30

14.84.

1487

1488

14.90

1493

1494

14.96

1499

1504

1505

1507

1512

1514

1515

1516

1517

1518

If there be any reliance to be placed on the mea

sures of 14.56, this star must have changed con

siderably.

Too difiicult for tonight.

Ill defined, and unsteady.

Distance by 3 oblique transits over a wire 10°

inclined to parallel.

An error of 10° obviously committed in one of the

micrometer readings; corrected before taking

their mean. 1 cannot explain the great dis

cordance of the measures of distance, unless

another pair of stars near it has been measured

by mistake.

Too close for the low power, and will not bear a

higherall confusion.

Definition much improved, and 111 consequence tbe

measure of this stur repeated.

This star must have changed, and the measures

must be repeated.

Deep red illumination resumed after long disuse.

In strong morning twilight, just before sunrise.

Full moon (at 7 ‚мы. this morning). Sky perfectly

cloudless to-night (with exception of the usual

covering of the table mountain), after a fortnight

of calm cloudy weather, with rain.

Will not bear the necessary magnifying power.

Only a single measure of position and an esti

mated distance.

Ex_cellent views obtained by long and patient wait

mg.

Extremely close and diñicult. Hardly a doubt,

but it requires to be most scrupulously verified.

lt is an object for the zo feet.

Z Octantis. I can hardly believe the companion

star to be an objectglass illusion. Diagrams

and measures taken with the objectglass in its

usual position, and tumed 90° round. Both

agree in placing the small star s f', and though

the measures differ 9°, it is not more than the

closeness and inequality of the stars will admit of.

Not the smallest occasion to re-measure this star.

Distance by 8 differences of R A.

Measured in company with Mr. Smyth, but his

measures not used in casting up the mean.

Another set of meßures taken alone.

Night growing bad, good views growing short and

rare.

Several other stars in the field. Too coarse and

on that account difficult in dist.

Will not bear the illumination necessary for procuring

a good distance.

W'ill not bear magnifying beyond No. z.

Too difficult in distance, as it becomes violently

agitated.

Dìflicult both in pos and distance, owing to the

great difference of magnitudes.

Position is better measured than dist, the definition

growing worse.

Dist by 6 differences of R A, and 4. measures with

cross zeros.

Dist by 5 differences of R A, which for a star so

near the pole is the best mode_of measurement

for such an angle of' position.

Dist by 3 differences of R. A.

Dist by 3 very doubgful differences of R A.
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1519

1521

1511

15:3

1515

1526

‘517

1528

1531

1535

1536

1543

’547

1549

1550

1551

1553

1555

1556

1561

1562

1563

1566

1567

1569

1571

1572

1573

1574}

1576

1577

1578

1580

1583

Dist by 8 differences of R A.

Dist by a single measure, and that misread by

1 revolution (corrected in reduchon).

Distance most careful, after many trials and rejec

tions.

Not very easy, but bears illumination.

Distance by two oblique transits, but too dißicult.

Distance by four oblique transits, but no sort of

conñdence in them. The star is excessively

dilñcult.

Too ill deñned for any good measure.

Well divided in good glimpses, but diiñcult.

Most beautifully deñned. The small star con

spicuous in u fully illuminated field.

Will not bear suñicient illumination.

Distance rough, the lamp being almost out.

Clouded thickly before distances could be taken.

Stars burred, and not very steady.

Burred. Too difficult in distance tonight.

A calm, hot night. Tolerably defined, but catching.

The larger of these two stars seen with the right

eye through the telescope, is equal to ц Argus

seen with the leñ eye directly.

Bears illumination, but is difiìcult.

Morning twilight coming on.

Another double star seen south of this.

Foimd 111 a fruitless search for A. 92. It is the

nearest to his place and description I can find.

[It cannot be A. 91.]

Distance by 6 differences of R A.

A close star suspected 3" dist, pos 81°.o, 11 m.

[But this cannot be Mr. Dunlop’s star (А. 97),

as he makes both magnitudes 7.] This сот

panion was evidently an illusion, as it was not

seen in the zofeet, nor in any of the subsequent

equatorial observations.

The chief star of a cluster of large stars.

The star О in the monograph of ц Argus, which

see. Very diflicult.

No measure of distance possible, but estimated

at 15".

Distance assuredly too great.

Distance fair enough.

Distance certainly too small. Very close, how

ever, and a diñìcult star. [N.B. The mean of

the distances of 1571 and 1573, which are faulty

opposite ways, gives very nearly that of 1571.]

These measures are reduced to the middle point of

A and B, by applying to the measured positions

of A B tbe correction + о° 4.4', and to the

measured distance + 1".1z, which results from

a collation of all the measures. In obs 1575,

the meœures were taken at once from C tothe

middle point of A, B seen as one star.

Distance impossible; a rough and conjectural mea

sure of 35 Í micrometer parts was declared not

worth casting up.

Distance by 9 oblique transits.

Too diilîcult for any measure of distance.

The star is coarsely triple. C estimated to be 2}

times farther from A than B is.

1584

1586

1588

1590

1593

1594

1595

1596

1601

1605

1609

1610

1613

1615

1619

1622

Тоо close for No. 3 power, and too faint for No. 4..

and not well enough defined.. Belongs to the

pervicinœ. The measured distance 1".4z is too

large.

Very delicate. Requires great patience and strong

illumination. Definition perfect.

An extremely close double star, and almost exactly

on the parallel, which makes it diñicult to mea

sure.

Definition at first tolerable, but rapidly growing

worse. Too diiñcult for a measure of distance.

Both stars decidedly red.

Both ruddy.

This star is beautifully triple, a very good resem

blance of what Z Cancri one day was, and one

other day will be. Came on suddenly ill defined,

and no measures of the close star could be

obtained. On the back of the paper stands the

following memorandum :-“ If ever I saw a close

double star in my life, I saw this as one. I went

in and mentioned it to , and then came

out to measure it. It was then most beautifully

distinct (i. e., after I retumed). I got my

pencil ready, and laid out the lens to read oil',

and, looking againthe close star was gone.

After this it grew rapidly ill defined, and I lost

a full hour in working against the faults of the

atmosphere in vain to recover my lost star. At

last it grew all confusion, and I gave it up. This

must be reexamined with all possible care, as it

is quite unaccoimtnblc."

The diagram makes the position of the illusory

star about 33z°. I have often examined it since.

There is no close star. It must have been an

illusion, but a very odd one.

The supposed triplicity of this star is, I believe, an

illusion. lt wants the zo feet to decide. [The

star has occurred twice, inf 54,1. and 554., but

in neither observation is any close star men

tioned. See Catal.]

A single measure, got by great patience. The small

star is certainly s p.

A beautiful object (В Hyd. Crat), very like E Ursœ,

but closer and a little more unequal.

Set micrometer (with all due attention to the zero)

to pos 337° 45’. It cannot pass. If the angle

ever was 337° 4.5', the star must have changed.

Morning twilight coming on.

Clouding and clearing during the measures.

Far too diflìcult for this instrument in distance.

Diñìcult in position. In distance hardly prac

ticable.

Wants light. The distance very precarious.

161.4. 1Elaborate sets of distances taken, but an eyepiece

162 5 § used for which I have no data for casting up the

1627

1619

1635

1637

1638

lI1685l1l‘€S.

Beautiful discs, but trembling like drops of mer

cury.

The small inequality of the discs increases the dili

culty of getting correct measures.

Taken while the discs were dwindling under the

influence of a black south-east cloud, which at

length reduced them to nothing and extinguished

the stars.

Working vehemently, but good centres which keep

their places.

Extremely agitated.
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_ _ _ 1675 Firm good glimpses. Discs verysmall and fairly
igtg ìlvlornmg twilight- divided, (id die midst of 111111211 flare) [cama by

15î5 Quiet at first, but at the end of the measures very gigaoïlliiëäthe eyepiece a ¿rife out мхом] (Z

bad, working, fluctuating, and confused. _ _

‚ . 1676 Fairly seen, and a real set of measures. (Five
164.8 у Centauri. Extren1ely_clo_se_ and very difficult, at measures takem)

least as close as y Virginia; 273 barely elon _

gates it. 1678 The utmost[patie11ce i_1_ecîssa.r_y___1:_o procure theîe

. . а‘ г 5 num er 8.11 e extreme ‘164.9 Certainly double, but far too diñicult for this tele- :lr_es;tlilS¿Ct0§„yf" Definition very bgdŕre i

scope. Distinctly elongated, but the measures of _ B _ _ вы __ _ __

no dependence. 1679 A ;_î¢lg_î;_e8__ ad definition, but g pses o taine [5

diffi 1 f i' l ‘ È Í '1650 Faìllltsiìobelieëg Ещё‘; Ё ЁЁДЁЁЗЗЁЁ-Ёигёддзедье 1680 Two _measures.o The last decidedly a good one.

„мы [Difference o zo .] _

1651 A better ser of measures than hitherto got with the 168‘ Twok had _measures ___ Quite unman1î_g@«î_l?1¢; _yet

equatorial, but it is too dilîìcult for this object- ta en_ I Past me“ at 3 A-¥» Í "1_“1S it д

dw- _ ж?11:21:11 ‚т.1‘.::’‚:&“‹‘:г‘1:3::‘‚2;::‘"""‘
1652 Certainly seen double, д. е. elongated with parallel ' __ v_ _ _ I __ _

16 54. Excessively close and diñìcult, but the power No. 4. Six measm„es_ Ver?,-_’__ì__ definition läd вишни‘:

will act to-night, though not quite so well as I The distance is less than 11“

could wish. Field strongly illuminated. _ _

. _ 1683 Very conspicuously wedge-formed. Unequivocally
1656 Tolerably elongated with No. 4. Brandishes, elongated_ Twi__ls_ mouldm d¿nces_ md Wriggles

dmcesf ‘md spreads’ yet occasmnauyan elongated in a most violent manner, but preserves an elon

œntfe caught' gated disc. [Three loleraůly good meamres

1660 Measured with Dollond’s new compound achromatic taken.] There is no doubt or hesitation now

eyepiece. Dreadfully il1defined, spreading and about the star being double. Estimated distance

agitated. (Nine measures taken.) of centres twothirds of a second.

1661 The utmost patience required, as _the star will not 1684. Quiet, but furry, and not worth measuring. Only

keep a moment still ;Amoulds, t_v_viils, dilatde_îŕ__a1ieg a single measure, and that of no value, procured.

all that is horrible. t times ecomes a ' s ‚

ma.ssa mere nebula. (Ten measures taken.) 1686 N “Дайте Íg‘¿_l__d",_'_'_’_f_’s'g' peîïgctta _î_1_‘__’“j_1h__Í'°s__l_’_Í

»661 Tdierabiy defined. Discs in 001111101. (Nine шеа- g1¿,m„„„,_ ’

в“? “‘“’_“‘) resa very diiiicuif.

‘663 Excesswely ilbdeñned' (Two measures сами’) 1689 Тоо faint for direct measures of distance. Three

1664. Definition bad. (Six measures taken.) good oblique transita by disappearances and re

es P 11 d fr d. т :isf с easures of “PP"”“”“°°"I 5 ГЁЁЗЁЪ; aiidnâ toleiabîly Éd of îissdvdcgi) 1690 Steadiness and definition perfect.

1666 Very ill deñned, dancing violently. (Seven mea- 1699 Ш defined and “'15œadY

eures.) i7oo Perfect definition and sleadiness.

1667 Passable definition. In twilight. (Eight satisfac- 1705 By far the closest double star I have «een double in

tory measures.) this instrume_nt._ I have no doubt, but should

1668 Definition generally had-but in good glimpses 6 gäî___1_:_0Nî__ee it äffegëeinziîs _îeâèn Night perfect

tolerable measures. ' 4’ P '

_669 ш даме_1_ among clouds’ but with great patience 1706 Fo_i_1nc_l a fruitless search (for the third time) for

got 5 tolerable measures. П ' 3 '_ ___ ___ __ __ два

t ' to 'ti .1670 Ill deÍ‘ìned--excœsively diflicu1tyet I feel assured ‘797 1_5 mce_1mprac ca e' отца а ш on

that pos 40° (5о° microm reading) is too large 1713 Glimmering, but steady. Good measures.

(mall on mier) an angle’ and 30° <= 6°C mier) 1 1 The two stars run along so nearl bisected b the

“early right’ 7 5 true parallel, that it is hardly posysible to say vihich

1671 Not well defined, and unsteady. (Five measures.) ÍS the ¥\0fîh€l'l1 т’ БОШ-ВЕЩ

1671 In broad daylight, just after sunset. Definition bad 1717 Faint» *md dimcult in di5ÜmC3«

and exceedingly unsteady. Glimpses interrupted 1718 Rather too faint for measures. Dißicultin distance.

by total confusion. Glimmerg,

1673 'Fliese are by far the best measures (of this star) I 1719 Observation interrupted by clouds.

haze _.had “tt the (l:_ap.°‘ .Tgelr dlscordfmcelïlmâîs 1723 It makes a moderately small angle with the parallel

È; mm в m°5P__e‘;_1c__ ш Ёпсе as a __ е (19°i). Mr. Duii10p’s angle is quite erroneous.

met финты’ “ rom e excee. g " Ose' _All carefully reexamined before unsettling the

ness which renders the oval of elongation (power mstrument

4.oo) too nearly a circle to admit of a good judg ' _ _ _ _ _

ment of the direction of the axis. Good defini- Í714 Very bad d‘Èñ“1t10U» WOTRUIE1 д NW Wllld begin

tion, perfect steadiness of centres; 10 measures “U18 ю St"

fßkelli ÚIHCWUCC 0f КРЫМ‘ and “гад = 11° 35'- 1716 Distance by patience, _intervals of clear sky,

1674. Four measures taken, 3 of which (allowed double growmg murky' Deñmtm“ “nd stemma“ per'

weight) were made when the star was very tran- feet'

quil and quietly contemplated, the only time I 1729 k Centauri. Halley’s comet close to the star, and

have even seen it thus here.

‚ _ qŕfigsgïvr ‚ - l~.. — д. п ‚

almost in contact with it.

3z
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1731

1732

1735

1737

1740

1746

1747

1748

1750

1751

1752

1754

1755

1756

’ 1757

1758

1759

1760

1761

1762

1763

1765

1766

1767

1768

1769

1770

1771

1772

«.-. ‚_,‚‚ ..._ .f„‘.“ ‘ ’ — — _

_ __ „ W A __ ,__ ._

Perfect steadiness and deñnition.

Superb sky, but the stars furred.

Found in looking for A. 151, which could not be

found; but this star [which cannol be A. 151]

stands very nearly in the place assigned to that

object, and must have been in Mr. Dunlop’s field

of view had his instrument been really pointed to

that place.

Mr. Dunlop’s position for A. 151 is 90° north from

parallel, I can ñnd no other double star here

abouts.

Bears a pretty strong illumination.

Dilïicult.

Distance by 3 oblique transits.

Carefully examined the thin wires. They pass

freely.

Wolves howling very near, at the end of the south

avenue or in the grounds.

Excessively diŕlicult for want of light and the

necessity of magnifying. Telescope left long at

rest.

Very close-too diflicult for this instrument.

Found in a fruitless search for A. 170 which does

not exist.

Distance too difficult. Objectglass детей сег

tuinly.

а Centauri. The first trial of the 7feet equatorial

in its new situation at Feldhausen. Tolerably

steady, but ill defined ; between clouds.

Well defined, but working and not quite steady. B

is certainly greater than 4 m.

Fine definitions but tremulous. A pale yellow, B

higher yellow.

Very well defined, but unsteady.

Both superb yellow, inclining to orange. There is a

shade of difference. The smaller star has cer

tainly a higher colour than the larger. Fine

definition, but very tremulous.

A pale yellow. B rather a deeper shade of yellow.

Fine discs, but shuddering.

The distances with the inner edges of the thick

wires, the thin ones being now utterly deranged

and useless.

A yellow, B yellow incliuing to brownish or orange.

Icannot imagine finer measures. [Inner edges

ofthe lhick wires used, and so conflnued. N.B.

Till and inclusive 0fN0. 1770.]

А yellow, B deeper yellow. Tremulous and bran

dishing.

Working and furred.

Four oblique transits over a wire 5° inclined gave

15'.81 for the distance. But this inclination is

too small for practical use.

А yellow, B pale orange. Working violently, but

good centres.

The stars are balls, not discs, yet small and well

concentred, but furiously working within their

own limits.

The stars reduced to 7th, Sth, &c., magnitudes,

until extinguished by dense cloud.

The centres not seen, but the stars work inwardly

in close rapid vibrations, giving fuzzy or bushy

pellets.

The thin wires and cross zeros for distance resumed.

Working and braudishing.

1773

1777

1779

1780

1782

1786

1788

[790

1791

1793

1794»

1795

1804

1806

1807

1808

1809

1810

1811

1812

1813

1816

1817

1818

А yellow, B brownishyellow, a dull yellow inclining

to orange. Very diflicult to measure by reason of

the great size and brandishing of the discs.

Fine detinition. Tremulous, but the measures ex

cellent.

A fine yellow, B brownish-yellow. Working furi

ously and dilating. [N.B. General note on the

measures of a Cenlaurifrom No. 1762 to 1770

inclusive. The dislances are peculiarly afecled

by' the change ofthe micrometer wires from the

thm ones with cross zeros, lo the thick with

inner contacts, and require a special discussion,

which aeefilrther on.]

Too faint for good measures.

Requires strong illumination.

Full moon at 7 А. м. this morning. Nota trace of

cloud in any part of the sky, after a fortnight

calm cloudy weather.

At first clear, but a fog or light clouddrift from

S.W. came on after the first 2 013 measures of

position. A bright halo about the full moon. It

cleared oñ' and the measures were completed

satisfactorily.

Steadiness and definition perfect.

Found while searching in vain for A. 174. Distance

extremely ditlicult with the thin wires.

Far too dillìcult with this instrument, but certainly

divided in momentary glimpses.

Very dilñcult in distance.

Barely discernible as a separated double star with

No. 2. Hardly better seen with No. 3 for want

of light. Came on ill defined.

Large star ruddy, small also reddish.

1r Lupi. Suspected with 273, verilìed with No. 4..

A hairbreadt.h division, or at least a deeply.

notched disc by glimpses. Is of the order

pervicinœ. А

Excœsively close and dillicult star, but well seen

double.

I do not think better measures will be got of this

star with this instrument. Disc distinctly, in best

moments deeply, notched.

Excessively diilìcult. It is closer than y Lupi, for

the discs are smaller, and yet it is not even so

much divided.

Not sufficiently well deñned. Too early in the

night.

1r Lupi is certainly far more difñcult than last year.

lt was by no means u very dillìcult star when first

discovered. Now it is barely, but certainly,

elongated “ ex œqualibus." [N.B. However, in

this obs. lhepower No. 3 = 273 was шеф]

Excessively close, but well separated with No. 4,

and the measures very satisfactory.

I am not sure that this star is not closer than

‘у Lupi. The discs are smaller, yet not (I think)

proportionately more separated. Altogether it is

quite as dillìcult. А black line of separation

seen. Definition very fine, and steadiness perfect.

Moon to the eyefull. (Is full by almanac al 10

1’. м. tomorrow.) Night calm, serene, and per

fectly cloudless.

Glimmering, diñìcult in distance with thin wires.

Capital measures.

lv ln il
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1819

1814

1815

1816

1817

1828

1829

1830

1835

1836

1839

1841

1845

1846

1847

1849

1851

1852

1853

1854

1856

1858

jl. Lupi. No. 3 elongates it decisively, No. 4

divides the discs clearly by a perceptible black

line. It is not so close as 1r or y Lupi, and is

much wider than у Centauri. Attempted dis

tance by transits over a wìre 8° inclined, but

variable refraction, and the closeness of the stars,

rendered the result ( 3'.5) not worth registering.

Pos of C laken from the middle of A + B.

Pos of C from the middle of A, B. Distance from

A, reduced to middle by calculation.

Pos and dist of C from the middle.

Pos and distance both measured from A (reduced to

middle) so as to render all the measures compar

able {тег se. [N.B. The reduction to the middle

point of A + B, has been made where needed in

the series 1814, 5, 6, 7, by applying to distances

measured from A, the correction -0”.68, and to

positions so measured the correction - 1° 41’

derived from a general collection of the whole

series of angles 1819 . . . . 1827.]

An attempt made to measure the distance by a pro

cess of repetition, reading off at once the sum of

several distances between the edges of the thick

wires, but it proved unavailing.

Three measures of position taken, good, but as they

went on the star became unsteady, and I desiated

rather than spoil excellent measures. Distance

estimated at 1 .

Very close and diliicult. ° The 4 angles taken differ

inter se by 10° 50‘, [and the diagram contradicts

the mean 101° 56’ so very much that it is impos

sible to allow any value lo the series, when

placed in comparison with the other 4 sets.]

Full moon night, and (aa usual) not a trace of

cloud in any part of the horizon. A perfect

calm. Steady, and well dejîned.

This may be the star intended by A. 183, but I

cannot see his two close stars. However, the

night is hazy, and definition bad, therefore they

may exist.

Not seen triple; but the night is dull, and some

times the ak B is hardly visible. If this be not

A. 184, that double sk is not to be found. [It

cannot be A. 184. See f454.]

Taken for A. 186, which it cannot be. Very dif

ficult in dist.

Excessively diflicult. A distant star C follows, a

good deal to the south.

Too difficult. A star 8 m south, and 5 more, 9 and

10 m north.

Before the distances could be completed a haze

came over which put out the small star.

Confused definition.

I suppose this must be A. 186, if not, I cannot find

it. There is a flrst class double star pre

ceding this, and somewhat north of it, but that

cannot be A. 186. [The D. star alluded to is h.

4771-]

Very diñicult in distance.

Distance by 6 satisfactory oblique transits over а

wire 10° inclined.

Difficult in distance, owing to wind.

Glimmering. Very difiìcult in distance.

Besides the measures obtained with the thick wires,

which are always precarious (and which in this

case gave 11'.99 for the distance, certainly too

great), 3 oblique transita were procured over a

wire 5° inclined (too small an inclination), which

gave 10.03. The mean of both sets is allowed a

value = 1 in the reduced measures.

1861

1861

1863

1865

1866

1867

1869

1370

1871

1871

1873

1875

1877

1880

1882

1884

1885

1887

1888

1889

1895

1896

1898

1399

1900

‘у Lupi. No doubt remains as to the elongation

with the highest power and single eyepiece. Yet

the star should be re-examined. Unsteady. Bad

position.

A most beautiful double star, but excessively

close. However, perfectly sure. A notched

disc. More separated than 1 Virginia now is.

Definition perfect. More separated than 1 Vir

ginis. [The diagram represents two discs in close

contact]

No confidence in the measures. Elongated, but no

Hrm glimpse to be had.

Being nearly in zenith, and tolerably defined

(though restless) the measures are not very bad.

Much patience.

Deeply notched-all but separated, perfectly well

measurable.

Too low.

Deeply notched. Will not bear No. 4.

Тоо unsteady. Almost exactly in the parallel.

After sunrise. Disc deeply cleft, not merely

notched.

The direction is decidedly oblique to the parallel.

A blank division well and steadily seen with power

No.4, the measures quite to be relied on. The

discs are all but points, with а division equal to

half or onetbird of a disc of each star. Alto

gether so close that measures of this star when

only seen elongated must be very precarious.

Certainly double, but very dillicult. Best seen

with No.4.

Too diiiicult. Will not bear illumination enough

to see the wire.

Found in looking for A. 191, which star it cannot

be. [N. B. on this (the south) side of the

zenith, the stars are tranquil, and steadiness

perfect. On the other, variable refraction is

very troublesome. The distance, as measured by

5 oblique transita, and also by the thick wires,

differ by no less than 7".1, whence it is clear that

some great mistake must have been made, and

both are accordingly rejected.

Distance by 3 oblique transits over a wire 10°

inclined.

Too ill defined for good measurement to-night.

Perfectly steady and well deñned.

Very difficult (11 Normœ). [Another star having by

mistake been lakenfor а Normœ, some confìuion

appears to have arisen, occasioning a suspicion

of the zero having sustained some violent

change, but on collating the other observations,

this is not borne out, and the diference though

large, is not more than the excessive inequality

of the stars and feebleneas of the companion

might well give rise ta.]

No distance measurable by the wires. Four

oblique transits gave 31'.7o.

Mr. Dunlop's polar distance is 10’ iin error.

Distance a mean of 1 1'10 given by 8 measures with

cross zeros, and 13'.39 by 6 oblique transita over

a wire 10° inclined-neither set being good.

Steadiness and definition perfect. Measures ex

cellent, but the use of the thick wires has

vitiated the distance.

Perfect steadiness and definition. Distance by cross

zeros with the thin wires.

Possibly N P D = 111° 31', in which case the

star is B 5550.
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1901

1901

1905

1908

1909

1910

1913

1919

1920

1922

1923

1914

1916

1917

1919

1930

1931

1934

1935

1937

1938

1929

1941

1943

194-7

194.8

1949

Distance by 5 oblique transita over a wire 10°

inclined. Much fatigued by 7 hours uninter

rupted work, and, in fact, unable to keep longer

awake. [In consequence Iprewme the oblique

transita, which are delicate, and require especial

attention, Io be less dependable than usual, they

are accordingly allowed only half their value.]

A set of distances procured with Dollond's concave

achromatic eyepiece, but for want of data they

cannot be reduced.

Small star, ruddy, and bears good illumination.

E Librœ (51 Fl.) will not bear No. 4. (400), but with

power 173 it is very well defined and cleanly

divided.

Bad measures got by long and patient attention, in а

sweeping S. E. blast, allowing but very imperfect

and momentary glimpses.

Measured quite easily with the highest power and a

perfectly satisfactory set of positions.

Not the least difficulty tonight of getting the finest

measure the instrument is capable of.

Too diilicult in distance. Requires the thick wires.

Cross zeros used.

Perfect calm. Full moon after rain the day before

yeslerday, and a cloudy sky all to-day. Al pre

sent, sky cloudleee.

Rather too faint for good measures, œpecially in

distance. Perfectly steady, and well defined.

June 1, 1846. New spider lines of Bermuda

spiders put info the micrometer for me by Mr.

Maclear.

Steadiness and definition perfect. The small star at

the end of the measures had a minute disc quite

visible in good illuminations, though at the begin

ning it was hardly more than a sensible point.

‘Wants light for No. 3, and is too close for No. 1.

Distance very rough.

The spider threads have relapsed into their old habit

of bitching in the act of crossing.

Distance by 5 oblique transits. Full moon. Sky

per/`eclly clear and cloudless. I read small print

with ease by ils light. No lamp needed for the

measures. Definition good; steadiness perfect.

Extremely close, and will not bear magnifying.

Distance too difficult.

Excessively diñîcult. Divided, but almost no in

terval with No. 1. The discs are points. Wants

light for No. 3. Far too diůicult for distance.

No measures of position can be more perfectly

satisfactory. Double value allowed them.

Distance by 8 oblique transita.

Steadiness perfect ; definition very good.

Steadiness and definition perfect.

Perfectly steady and well defined.

Excellent definition. Distance by 5 very good

oblique transits.

p Ophiuchi. [g offormer catalogues, altered to

р by Mr. Baily in the Catalogue ofthe British

Association] Most beautifully defined, and the

measures excellent.

A hot north wind suddenly come on has greatly

improved the dqńnílion of lhe stars, which re

main perfectly sleady.

Perfect measures.

The distance easy (in spite of the faintness of the

small star) by reason of its situation, exactly in

the meridian.

_§I1j` —— 23"’ ‘%::"—’ * mm; 1 ~ ~_.» _ -‚„‚‚—_ _„ __ ..._ _._‹_:-гщ—пчь_ Ä

1950

1951

1953

1953

1954»

1955

1956

1957

1958

1959

1961

1961

1963

1965

1966

1968

1969

1970

1971

1972

1975

1976

1977

1978

1979

Perfectly steady, but glimmering, and diflìcult in

distances, for want of light.

Distance between thick wires. Tried oblique tran

sits, but variable refraction proved too trouble

some, and defeated the attempt.

In taking the set of distances, found the right hand

thread to move by visible jerks. Altered the zero

40 divisions, and worked with the other wire.

The jerks were thus obviated, and a dependable

set of distances procured with cross zeros.

VVell defined and perfectly steady, but bears no

illumination, and is excessively ditñcult in distance.

Distance by five oblique transita over one of the thick

wires, while the other was so placed as just lo

obscure Лиз large star at the moment of the small

one emerging from behind the transit wire (the

emergences being noted). [Il would appear that

this method, as might indeed be expected, give:

resulte in e.rcess.]

'I'hree oblique transits taken, but too dillicult; the

moon being too bright. Moon nearly jiall, and

a lunar rainbow eeen on the dewed herbage.

Five oblique transits. A third star much closer

violently suspected, nearly south.

Three not very satisfactory oblique transita.

Found in looking for A. 105 (which it cannot be).

There is no double star in Mr. Dunlop’s place.

No star near answering the description of A. 105.

Steady and well defined.

Hot north wind with occasional cold blasts-and

the definition of the star alternately good and bad,

but not unsteady.

The chief star of a cluster.

Found in looking for A. 108, which does not exist,

unless this be it; but the descriptions disagree,

and it cannot be the same. Distance by three ob

lique transita. Very diflicult.

Too faint and diflicult for a good determination of

distance.

Very coarse. Sixth class. Stars perfectly steady

under the healing influence of a hot north wind

which has just set in.

The measures taken with the lowest power No. 1

(= 79). [1\Т.В. This is too low/`or measure

тете of distance by the thick wires without

cross zeros, and accounfs for the enormous

ercess in the reduced distance. The observa

tions must be rq;'ecíed.]

Clouded before the measures of distance could be

finished, and those obtained too imperfectly seen

to have any value.

Surely this star must have changed in distance.

Stars superbly defined and steady, rendering the

measures easy, in spite of the great difference of

magnitudes.

Imperfect measure, owing to flitting cloud and in

distinctness.

Distance by five very good oblique transita.

Too difficult for measures of distance.

Distance too diflicult for this instrument.

A new set of spider lines adapted to the micrometer

by Mr. Maclear which do noi hitch. [Thefirst

sel applied by him, June 3, did nolprove quite

sali.s;factory.]

A very symmetrical little constellation of two large

and three very minute stars, 12 m, forming a.

pentagon somewhat elongated in a direction per

pendicular to the two large stars at its base.
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198o

1983

1985

1987

1988

1939

1990

X991

1992

‘993

=99+

1995

2001

2003

2004

2oo5

2oo7

2008

2009

ZOII

Two sets of distances obtained, one with the thick

wires and without cross zeros, and therefore pre

carious (17".66); and one by 5 oblique transita

(15'.72) much more to be relied on.

Though I have scarcely a doubt about the existence

of the companion, it is far too diflicult to get

measures with this instrument. [N.B. This ob

servation ‘шаз neuer verified, and from subse

quent comvideration of several similar cases

there is reason to believe the small star to have

been an illusion, for which reason I have not

entered it in the general catalogue.

As perfectly defined and as good measures as it is

possible to get. This star has changed.

I do not suppose finer measures can be had. The

stars heave together by refraction without relative

motion.

Not far from the moon, and an occultation ex

pected. The threads hitch abominably. Zero

changed one revolution, but still has same fault.

[In consequence only one half the registered

weight allowed to the distance]

The preceding of two double stars in the мы

together.

Very difficult, yet all circumstances perfectly

favourable.

The following of two double stars ; all circumstances

perfect.

All circumstances perfect.

Very dißicult in distance with the thin wires.

Object glass much дети! internally. Very diiiicult

in dist.

A very coarse double star, of which the place agrees

with A. 216, but the other particulars diB`er com

pletely. The large star is u close double star,

hitherto undescribed.

Distance of A C by 5 differences of R A, mean =

7237. Mr. Dunlop makes the diff. of RA in his

star No. 216 to be 1‘.55. [Yet the places agree,

and there is no other near.]

Bears strong illumination.

One of the most dilïìcult double stars [for this

instrument] in the heavens. Certain of its being

double. The definition is perfectly beautiful. No

rings or appendages whatever-a mere lambent

quiet disc, with a point beside it.

Seen double with No. 2; better with No. 3 ; best

with No. 4. Well separated, and quite sure.

No doubt whatever. Extremely difícult.

Very rlìflicult. [N.B. The thick wires are ad

mirable for these diflicult, distant stars. The

distance was obtained with more ease than the

position.

Distance by 6 differences of RA.

Very dißicult in distance. Thin wires and cross

zeros.

Distance by 5 differences of R A.

2014 [The RA and P D of this star as read off and set

zo15§ down in this obs are 16“ 4.8“ 39‘ and 120° 31’.

But the star has been repeatedly looked for since

in that place, without success. A mistake of 20’

111 declination (easily committed) and 1“ 111 R A

brings it to coincidence with No. 450 of John

son's Catal., in a review of which Catal. the

latter was seen double, and measured June 18,

1837 (No. 2015.) On a collation of all the

observations, the identity of both with h. 5003

can admit of no doubt.

2016

2017

2019

2020

2021

2021

2023

2024

2025

2026

2127

2028

2031

2032

2934

1035

2037

2038

1939

2040

2042

2043

2045

2046

2047

2048

2049

2050

2052

2054

Every circumstance eminently favourable.

Do. Dist by thin wires and cross zeros, but the illu

mination is not suñìcient to give perfect mea

sures of distance.

Discovered in a review of large stars. Distance

certainly below 1", but seen double with 279.

Fairly elongated, but not divided with 279. No

dependence on the measures,-the night be

coming bad.

Elongated with No. 3, but hardly measurable.

With N0- 4. a black division like a train is seen

in momentary glimpses.

Excessively close and diñicult.

A superb observing night alter three days’ rain.

Every condition of observing perfect.

Excellent deñnition, but tremulous.

Distance by 10 oblique transits.

Well defined, but refraction variable.

Distance by 11 oblique transits.

Ill defined. Before the distances were taken it

suddenly grew so furred that I could no longer

distinguish the two stars.

All conditions perfect.

Very dillicult in distance.

Vicinœ, diliicillima. Discovered with No. 3, but

only a violent suspicion, which No.4. positively

verified, showing the small star well separated,

but it requires n capital night. The larger and

most southem of two.

Bears some illumination. Small threads used for

distance ; large ones for position.

No. 2 not (powerful enough. No. 3 wants light.

Not well efined.

Pos between the thick wires. Three measures of

pos procured by the horizontal wire alone gave a

mean 303° 57', but this I reject, as the stars are

too minute to be brought into comparison with a

single spider line.

lll defined ; a southeaster having most unexpectedly

and suddenly come on (after a very short lull)

upon the shoulders of a warm north wind, con

tradicting all expectations.

Distance by 4 oblique transits.

All conditions favourable.

Dun1op's R A is 18 4 46. There is no other double

star preceding in R A. Well examined.

Examined the revolutions of the screw in distance,

as Mr. Dunlop makes the distance 40“. Found

all right.

Used the thin wires and an adjusted zero without

crossing.

Good definition and perfect steadiness. Nine dis

tances taken.

Over the Table Mountain. Blotted and dim, so as

sometimes hardly to be seen.

Dull cirrocumular streaks on star. No getting a

distance.

Distance particularly good, owing to the very fa

vourable angle of position.

Distance by two excellent series, viz., 21'.22 by

cross zeros by motion of a single wire in decli

nation-(the small star being nearly in meridian)

the single thread being set to zeroand 21.76 by

the usual method of cross zeros.

All conditions perfect, yet diilicult in distance.

4 A
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1055

1056

=°s1

=059

1060

1061

1063

2064

2066

2067

2069

=о75

2076

1077

1078

2079

2081

2083

2085

2086

2087

2033

Щ
fr

‘Г

Distance by 3 oblique transits.

The wires bitching in the measures of distance

(mean = 81'.33) a set of differences of R A, three

in number, whose mean are 83'.oo. The mean of

both sets adopted.

A. 224. N. B. Looked well for A. 113, all round

1 fields + and — 111 R A and declination. No

such stars to be found. [Dist 83.56 by A.R.A

79". 54. was obtained by 3 measures with the thick

wires. The star being very coarse, it is probable

that the measures were somewhat roughly taken,

and their mean is accordingly imscrupulously

adopted.]

Extremely close and difîicult. In a worse night

measures would be impracticable. At present

every condition is perfect.

Very close; 173 is hardly power enough, but the

night will not bear power. Tried No. 4. Worse

defined, but better separated, and measures

better.

Detected in a review of ASC. The bitching of the

threads very bad in distance. Obliged in conse

quence to reject the result.

Unsteady, and at length growing ill defined.

Position excellent, but grew very ill defined before

distances could be got.

Threads move by jerks.

Very doubtful measures ; stars convulscd, and discs

dancing in flare.

The northem star of у Coronœ Aus, is a mere trifle

the smaller of the two.

Most dreadfully ill defined, a violent struggle going

forward between the regular S. E. wind and a

1101 north-wester which is coming on.

Very ill defined and tremulous. The first ‘fine

night after several days' rain. Calm and clear.

Therm. 47° Fahr.

Excessively difficult, yet I feel convinced it is

double. [Р1. В. After all, there remains some

degree of suspicion attached to this star, the

quadrant being s f in which an illusory appendage

has been frequently observed]

No appendage observed to the distant star C, 7 m.

Distance by a single difference of R A, pos by a

single measure.

Glimmerìng; will not bear high powers; No. 1

answers best.

Full moon at 1011.11. Calm, serene, and per

fectly cloudless. The distance is assuredly

greater than 4.". I should estimate it at 6’.

Too close and faint for the power used, No. 2, but

will not bear No. 3.

Large star, pale yellow ; small one, pale blue.

Dist by 5 differences of RA. Yellow and pale

blue.

Distance by 7 oblique transits as a trial of the

method [since so often used]. The calculation is

troublesome, but the method seems to be beau

tifully exact, provided the zero of the micro

meter be well secured. Result: 11'.63Ditto by 3 measures between the thick wires

24.15 (1). - mean 11.93 (5).

No dependence on the distance, as the threads

drag-an evil which must be cured. All other

conditions perfect.

1

2090

2092

2094

2096

2099

2101

2102

2103

2104

2105

2107

2109

2112

2114.

2115

2116

2117

2118

2119

2120

2121

2123

2124

The fine threads being now quite deranged, the

system of measurement by interior bisections and

contacts of the coarse ones was commenced

(July zo, 1834). The place agrees nearly with

that of R. 15, but it is not the same double

star.

At first well defined, but grew faint and so con

fused that dew was suspected on the object glass

and so it proved.

Distance by 10 oblique transits 10”.3 5. By 5 direct

measures between the thick wires (duly cor

rected) 10'.33.

Mr. Dunlop’s place is a degree erroneous in P D.

Distance by a mean of 5 oblique transits over a

wire 4° 55' inclined, carefully observed -4".37 ;

by two measures between thin wires duly cor

rected 4.”.44.

Distance by 6 oblique transita over a wire 5° 9‘

inclined = 11".14.. By 2 measures with thick

wires 11”.58.

Distance by 10 oblique transits over a wire 10° in

clined = 11".4.3. By 5 measures with thick

wires 13"'.8o.

All conditions excellent.

Dist by 7 oblique transits at 10° inclin. = 6'.07;

by a single measure with thick wires 6'.o8.

Measured with the “ macromicrometer.”

Distances taken with half the object glass inter

cepted by the roof.

While taking the distances, detected again the

spider-lines hitching in the act of crossing. In

consequence took 10 measures, crossing each time

to observe and destroy the effect. On the whole

they were found to return by their elasticity very

nearly to the same places, so that the effect on

the distance is not formidable. Mean 8”.o4. (2).

Dist by 4, oblique transita at 10° = 7".72 (2).

Dist by 4 measures with thick wires = 58".86 (1) by

10 oblique transits 60’. 51 (3) the stars not lying

favourably.

The threads still hitch, and as they now affect the

zero when they cross, no reliance can be placed on

the distance.

6 Indi. Detected in the course of review. [N. B.

This :k is not in AS. Cat. though No. 1533, which

is not 5m, but 7.8, is very near it, and in the

field ofthe finden]

Growing unsteady, and reeling. No distance could

be got.

Diflicult; but the small star certainly seen and

measured. In a perfectly good night this would

be a very elegant object.

Bears illuminating. Sometimes finely seen.

Excessively diflicult; a 1ofeet object. Only a

single rude measure of distance, of no sort of

value.

Distance by 5 differences of R A.

Extremely difficult. The small star not 10 be seen

with 179, and barely with 173. Measured with

4oo, which shows it certainly, but no measure of

distance could be got.

Detected in a review (À Octantis). Bears strong

illumination. Unsteady, twirling.

No doubt about the star being double, but it is

difficult and delicate, and the low situation makes

it hard to see and measure, but it bears a good

illumination. Twitching. Tolerably defined.

" -_m.___`__ ‹—
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1 ff- f-1;„,-~~--~-~"“‘ *_* ' ’ "" ” _ i YY ё

1115

1116

1117

1119

1130

1131

щз

2134

ms

1139

1140

1141

1143

114.4

= 145

1146

1148

1149

1150

1151

1‘53

1154

1156

1157

1158

A difficult star, from the low situation and atmo

spheric afl`ections. Tonight well seen, though

a good deal plagued with appendages.

A third star C 11 m near.-[ ? if P D be not rather

101° 521

Distance by 4 measures МН‘ thick wires 51.11 (1) ;

by 6 differences of R A 49.83 (1).

All circumstances favourable. Distance by 5 good

measures with thick wires z9".77 (1) ; by 5 ditto

oblique transits at 1o° inclination = 3o”.67 (3).

Very difficult.

Will bear no illumination. One rough reading of

distance only got.

Extremely difficult. A 3rd 9 m or 8.9 about 1’

distant. 105 shows it nicely double.

Extremely difficult. An object for 1ofeet. “lant

1115 light. Ill defined.

Too difficult. A 1of`eet object. Only seen double

by momentary ghost-like glimpses. Only a single

reading [it cannot be called a measure] of posi

tion obtained [qfno наше].

Close and difficult. Distance excessively so.

Twirling and ill defined.

Measures perfectly satisfactory.

A good star for No. 1. (Power 105), and easily

measured. All good.

Oblique transits attempted, but spoiled by variable

refraction.

May be pretty well measured with patience, but

requires a perfect night, considerable power (as

173) and light in field.

Stars ill defined and unsteady, generally, but with

perfect intervals. Waiting patiently for these

the measures are not diflicnlt.

Distance by 3 measures with thick wires 6o.63(1) ;

by 3 oblique transits at 10°, 61”.49(1).

A rare opportunity and perfectly taken advantage of.

The wires hitch in crossing, [but return to their

places by elasticity, as is evident on comparing

the + and - readings.)

Distance by 6 measures between thick wires 4.88( 1),

by 16 oblique transits at inclination 5°, 4.o1(4).

Distance by 3 thick wire measures 3o.13(1); by 4

oblique transits over the thick wire 17.19(1).

Most wonderful definition and perfect steadiness.

Some great confusion about the measures in distance

of A B. 1156 by 1 oblique transita gave 85”.31.

No. 1157 by a single A R A 3‘.o=1 16.69, but it is

1161

1163

1164

1165

1167

1168

1169

1171

1176

2179

1181

1181

1183

1184

1185

1186

1188

1191

1193

1194

remarked that the definition was very bad ; while

again, No. 1158 by 6 differences of R A (1265)

gave 98".18. The great angle of position (83°

with the parallel), however, renders the method

of differences of R A liable to enormous errors,

while it favours the oblique transits. Both the

former are therefore rejected. Yet I cannot help

suspecting some mistake in setting the wire for

the latter, and in consequence attribute no value

to the result.

All conditions perfectly good.

Detected in a review. Tangibly certain, but would

be impossible to measure under less favourable

circumstances of sky, steadiness, and definition.

Bears strong illumination. The small star is

quite beyond the rings.

The smallest point imaginable.

The description of A. 144 might suit this star, but

there are 18’ of difference in declination.

Measured with Dollond’s macro-micrometer eye

piece. Threads hitch in crossing. The measures

of distance not reducible for want of' data.

Irregular motion of the thin threads in measures of

distance avoided by a peculiar management of the

micrometer.

All conditions of good observing perfectly satisfied.

Distance 5 by thick wire gieasures = 15’.5o(1), by

7 obhque transita at 1o = 14.74(3).

у Tucanœ precedes 69’.5 ; position of the double

star from у = 111° 15‘. A star xo m nearly in

the line B A prolonged.

Distance by 4 thick wire measures 16'.81(1) ; by 5

oblique transits at 1o°, 16".56(1).

All conditions of observation perfect.

A violent suspicion that the large stur is close

double. In good glimpses I can hardly doubt it.

[The companion, if it exist, is 8’ m, and almost

exactly following by diagram.]

Exactly in the parallel, so as to allow no motion of

the wire without destroying the measure. Most

carefully examined in every way.

All conditions satisfied.

Measures of distance by the thick wires but with

cross zeros. It will not bear illumination enough

for the spider thread.

Moon approaching thefull. A very fine calm clear

night.

Distances good for little as the wires jerk.

All conditions perfect.

Moonlight too strong for the measures.

Extremely difficult except in so fine a night as this.
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SYNOPSIS OF THE RESULTS OF THE MICROMETRICAL MEASURES
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1% 147....... х 33 101 а 6 8 86.9 7.80 3 4.65 7.80 1

19 11,3461 . .... 1 38 115 54 6 lo 69.6 6.54 5 5.53 6.70 4

‚о ь, 3469 1 42 х29 х2 6 10 70.9 7.81 1 1.15 7.81 0

2х ь. 3475 1 go 151 s 1 7 31-6 1-38 6 3-35 1-14 6

zz h, 3434, 1 2 120 17 8 9’ 63.5 7.01 1 89.16 7.01 1

23 11, 3433 2 151 17 9 9’ 134.8 5.84 4 5.83 6.10 3

24 11,3504 2 23 12: 7 8 9 168.5 6.91 4 7.4.7 l 7.09 5

15 3506 1 zg 118 59 5: 8 141.7 2.34. 8 11.15 8

16 - I0 1 1- 133 44 9 ‘О 9-7 -75 3 4-33  4 О

27 В.33579 ‚.... .. . 2 32 13517 7'= 7’ 7.6 6.84 3 97.16 6.84 3

28 h.3513 ................ . 2 35 120 17 8 8 94.7 7.01 2 62.74 7.01 4

29 . 1 36 111 48 7 11 56.6 4.78 1 15.- 4.78 0

30  = 31 131 15 1;=1' 43-1 6-65 1 1-47 6-81 1

31 .. 1 37 116 15 6 9 185.1 6.19 4 11.16 6.59 5

32 А.8.............. — 2 51 11540 7 7’ 111.4 5.90 3 18.61 5.90 1

33 9Eridani..... ............ 2 5; 130 59 5 Ё 8х.5 5.80 хо 8.68 5.73 6

A.10 .................... 1 5 141 59 7 70.7 7.94 2 37.31 7-94 1

г‘; 11 Eridani . .. .. 3 5 119 40 3’ 3 310.0 6.13 6 5.30 6.40 4

36 3521 . . . . . . . .. 3 9 154 5% 8’ 9 318.8 6.90 3 48.38 6.916: 2

. 5 . 3 хх хо9 5 9 110.4 5. 1 4 5.77 5.7 х

г; A. а; 5.“. 3 х2 155 4 7 9’ 101.3 6.41 6 19.70 6.57 3

39 È-3516 3 19 136 14 1 9‘ 339-6 6-66 Ё 4-6° É-65 8
o . 7 .. 3 10 14140 7 10 41.1 5.34 31.55 .91 1

41 A. 3 34 130 55 7 8 31.6.6 6.01 10 8.81 5.75 6

41. A. 14 .................-. 3 35 150 10 7’ 8 169.9 6.01 5 59.1% 6.84 1

h. 58 . ......... 3 3 131 11 7 11 344. 7.07 2 .5 7.07 2

З h. ä59î „...... 3 40 144 48 6 10 11.3 6.99 6 5.98 6.99 4

45 fEridani................ . 3 41 118 9 5 5’ 199.7 6.48 7 8.55 6.57 6

46 h. 3596 .... .. .. ....... 3 41 111 18 4 8=8 136.3 6.54 5 10.15 6.71 5

4,7 h. 3611 .... 3 59 126 18 5’ 9 111.8 7.91 3 10.34 7.91 3

48 3227 ......... 4 6 114. хЁ 8 10 303.7 3 29.79 3

.3 1 4 11 3 7 7 50.0 .0 2 50.51 .0 1

gg h. 3631 . . . . .. 4. х2о 30 8 хо х6х.9 6.45 4 11.00 6.63 3

51 h. 3634 ‚...... 4 хо 135 3 9’ 9 148.3 6.36 5 11.87 6.56 3

57, 3:41 .. ‚ ...„... 4 13 151 37 5 11 189.2 6.96 1 2.93 6.96 1

. 41 . 4 13 114 17 7 хо 157. 7. 9 4 .7 7.90 5

Ё, `9B3.eticuli „... . . 4 16 15340 5’ 9 6.1 5.60 5 6.40 6.15 3

55 R.4=B.713.............. 4 11 147 18 7’ 8 131.8 6.93 6 7.10 6.93 6

56 h. 3650 ........... ....... 4 1 130 55 7 9’ 184.1 6.91 4 4.95 6.91 4

57 h.]3)664dá............ ‚ — 4 18 115 13 7 11 189.7 ё.” 2 31.41 ¿.95 х

3 а om в .. 4 30 14514 3 11 хо .5 .01 2 1.19 .01 х

29 h. 3677 . „..- ~ 4. 34 119 54 9=9 170.9 6.41 4 11.75 6.59 3

во h. 3678 .... .. ... 4 34 135 22 8 хо 317.1 6.48 4 41.04 6.64 3

6; 3283 ....... ........ .. 4 38 149 17 3:8 21.1 2.40 6 3.81 2.50 5

5; . 3 94 . . . . . . . . . . . . . . . . . .. 4 44, 135 27 I0 1.0 . 3 3 5.79 .01 1

63  4 4.7 115 26 9‘ хо‘ 22х.о 6.96 4 20.99 6.96 4

щ - 4 41 14345 5 6 51-9 4-91 д 6 12-38 498 1
65 - 5 7 111 7 8:8 150.8 6.40: 5 7.59 6.61 3

fil
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R A. N P D. Magni- Angle of Epoch ¿ Epoch д

No' Name of smh 1830.0. 1830.0. tudes. Posiìiun. 1839+ ‚З ВЬшнсе. 1839+ 3

h. Щ. д 7 ' р Ё

66 Rigel . . . . . . . . . . . . . . . . . . . . . 5 7 98 24 1 8 199.8 6.42 10 9.42 6.63 10

67 h. 374.1 ............... . 5 9 168 32 б‘ хо 113.5 5.98 4 4.2.71 5.98 2

28 h. 3745 .............. 5 п. 124. 12 7 1о‘ 163.2. 8.01 ё 11.42 8.04. 1

9 и. 17о . . . . . . 5 12 10 42 7 7 1 .0 7.50 39.03 7.5 7

70 h. 3751 . . . . . . . . . . . . . . . 5 14 123 34 9 хо 3 19.7 7.09 5 23.09 7.09 4

71 h. 3752 . . . . . . . . . .. . . . . . . . 5 15 114 57 6 9‘ 110.3 7.44 5 3.33 7.35 7

- Do. AC. . . . . . . . . . . . . . . . .. 6 9 106.1 7.33 6 58.81 7.27 4

72 h. 3759 5 19 109 50 6 9’ 315.2 7.95 7 28.70 7.95 7

73 h. 3_760_ . . . . . . . .. . 5 20 125 30 7, 7, 221.3 5.68 4. 7.32 5.46 2

74 0 P1cton5. . . . . . . . . . . . . . ‚... 5 21 142 28 6 6 285.9 6.40 6 38.20 6.64 4

75 h. 3767 „...... . .. .. . 5 25 137 13 6 11 226.5 6.58 3 20.- 6.92 0

76 A.21 .. . . . . . . . . . . . . 5 25 137 13 6 7 264.1 7.92 1 197.15 6.92 1

77 A. 22 . . . . . . . . . . . . . . . . . . . . 5 26 132 26 7' 8’ 171.8 4.97 6 8.46 4.98 5

78 h 37.77“ .. . . . . . . . . ...... 5 30 145 1 6 9 34.9.3 4.95 1 51.82 4.95 1

79 lZlOr1ou1s . . . . ‚ . . . . . . . .. . . . 5 32 23 Ё 6 3 5:7: 2.96 4.

0 .3797 . . . . . . 5 4.0 1 2 9 7. .0 .5 .01 2

81 h. 3803 . . . . . . . . . . ‚‚ 5 4.2 134. 55 7’ 10 114.0 6.56 5 19.98 6.93 2

82 h. 3823 . . . . . . . ..... . 5 54 121 4 9:9 130.5 6.86 хо 4.84 6.95 9

‘83 A. 23 „...... . . . . ..... .. 6 0 138 26 8=8 163.0 6.13 5 3.86 5.02 ‘х.

84 B. 1201 . . . . . . . .. . 6 12 155 29 7’ 8: 114.9 6.16 7 21.52 6.25 7

85 B. 1210 ........ .... — 6 14 14.9 8 6’ 7 224.1 6.50 6 55.15 6.70 5

86 h. 3849 . . . . . . . . . . . . . . . 6 14 129 25 б‘ 7 52.3 7.79 4. 39.43 7.79 4

87 h. 3857 6 18 126 38 5’ 7’ 66.2 8.00 5 69.54. 8.00 5

88 B. 1254 . . . .... ‚ . . . . . . . . . 6 24. 130 16 6 6/ 110.2 8.09 2 71.00 8.09 2

89 A. 30 . . . . . . .. . 6 26 14.0 7 6’ 8’ 317.8 5.94 5 13.63 5.27 3

90 A. 31 .. ....... . .. 6 34 138 4 5 7 317.0 5.92 8 13.40 6.31 7

91 h. 5443. . . . . . . . . . . . . . . . . . .. 6 32 139 11 10 104.7 5.99 5 1;.25 6.01 2

92 A. 32 ......... . . . . . . . . . .. 6 3 12 14 8 27 .1 5.41 5 .43 5.35 3

93 h. 3889. . . . . . . .. . . ‚. 6 39 14.0 17 б’ 8’ 266.1 6.50 6 42.46 6.78 4.

94. h. 3891........ . . . . . . .. .. .. 6 39 120 4.7 6 1о‘ 222.0 8.00 5 5.02 7.97 5

95 A. 38 .......... . . . . . . ..._ 6 59 133 23 6 7 121.0 5.96 6 20.39 5.96 2

96 h. 3928 . . . . . . . . . . . . . . . . . . .. 6 59 124 31 6’ 8’ 157.7 6.60 7 5.39 6.84 5

. . . . . . . . . . . . . ‚ . . I I 286.5 6.70 6 37.04. 6.80 4

9; 39 . . . . . . . . . . . . . . . . 7 1 148 56 2’ 7‘ 74.9 Í.19 Ё 2.40 2.26 5
9 .3931 . . . . . . . . 7 1 132 4. 7 4.0. .99 72.92 .00 2

99 4.0 . ‚............. 7 6 146 5 б: 7: 140.; 2.10 4. 38.ë2 8.10 5

100 . 41 . . . .. .. . . 7 7 145 1 7 7 224.. .41 7. 7 5.35 3

101 h.394.1......... . . . . . 7 7 150 6 9 9 310.4 7.09 2 0.81 6.75 о

102 h. 3945.. ... .... .. . 7 9 113 12 6’ 7’ 67.6 7.21 5 28.21 7.22 6

103 B. 1523 _ . . . . . . .. . .... . 7 9 120 36 б’ 8 181.3 8.20 6 37.50 7.10 5

104 7 Volantls 7 10 160 13 5 7 301.3 6.40 13 12.81 6.34. 12

105 h. 3949.. .. 7 12 120 30 8’ 8 74.6 7.05 9 3.20 7.38 9

106 h. 3 58.. 7 16 14.1 53 7' 9 281.9 6.26 8 32.18 6.73 6

107 7 16 14.2 0 6 7 16.1 4.99 5 10.48 4.98 4.

108 h. 3960.. . . . . . . . . . . . . . . . 7 16 138 12 9 10 163.9 6.28 8 8.77 6.64. 5

109 156862 . 7 17 132 13 7 8 157.6 6.36 9 22.71 6.54 8

110 .39 . ... 7 19 12 57 7=7 140.9 5.97 5 7.03 5.9 2

1 1 1 B. 1603 . . . . . . . . . . . . . . . ‚ „ 7 zo 151 38 6‘ 8 209.9 6.99 2 179.00 6.99 1

112 A. 49 . . . . . . . . . . . . . . . . . . . . 7 22 121 30 6’ 7’ 51.8 6.84. 15 9.63 6.99 16

113 а Argus . . . . . . . . .. . . . . . . . . 7 24 132 58 5 10 75.0 6.01 6 22.52 6.00 2

1 14 528 . . . . . . . . . . . . . . . . . . . . 7 27 113 ё 6’ É’ 10g.8 6.69 10 69.37 6.91 9115 .39 .. .. 7 29 14.4.4. 7 25 .0 7.27 5 4.53 7. 2

116 lÃ.3988....... . .......... 7 31 13g 28 8 10 299.2 4. 16.6â 2.77 4

117 .53 . . . . . .. 7 32 11 24. 5=5 137. . 7 9 10.2 .40 10

118 h. 7 13840 7 10’ 17.1 6.25 6 13.11 6.81 43994 35

- Do. AC. ...... .. .... .. 7 11 216.9 5.88 5 19.51 6.39 3

119 h. 3997 . . . . . . .. . . . . . . . . . . . . 7 39 163 53 8 = 8 100.8 6.56 4. 1.75 6.83 5

120 A. 55 . . . . . . . . .. . . . . .. 7 40 140 2 7 8 132.9 7.53 4 50.94 7.53 6

121 7 41 146 18 6 11 220.0 6.55 2 37.98 6.55 2

122 7 41 131 4 7’ 7’ 176.8 6.82 5 4.9.13 6.51 4

123 7 49 149 11 7' 11 323.1 3 66.03 gag 1

_ .. 7 11 25.7 .0 1 0.3 .0 1

124 4024 . . . . . . . . . . . . . . . . . . . . 7 53 1 19 3 gl 9’ 81.1 7.04 5 10.65 ¿.04 5
125 .4027 . . . . . . . . . . . . . . . .. 7 54 150 21 9 115.2 5.91 5 9.41 .11

126 h. 4028 . . . . . .. .. .. . 7 54 139 31 7 = 7 46.9 6.61 6 17.05 6.88 5

121 7 56 ‘во 24 8 9, 3597 5-91 s 6-34 6-al 5

128 7 56 136 50 7 9‘ 351.4 6.55 4 30.41 7.06 Ё17-9 7 57 130 50 7 3454 7-04- 4- 7-9-10 7-04

13° 7 57 144- 3 7 9, 1504 7-00 4 40-47- 7S4 4

131 7 59 123 5 6 8 88.5 8.00 4 22.29 8.00 4

132 3 2 152 21 6 7 264.5 6.71 4 87.90 6.71 4,

133 8 4. 132 8 7 8’ 80.5 6.02 7 5.95 6.04 2

413



278 sYNo1>s1s 01 THE RESULTS 01‘ THE

»

 

 

= B. 3190 S

ll A. N P D. Magni- Angl? of Epoch д Еросп ¿

N0, Num of smh 1830.0. 1830.0. rudes. Poslnon. 1330.4. ё пищи. ‚$304. ё

h. 111; д , > ›

134 yArgu5`è............... . 8 4. 136 50 Ё 3 6 41.16 5.09 7

 . .4 2.0 .1 2
- BC.... ... б, Ё, 111.8 5.02 В S.. ..

135 h.4055....... .. ... 8 6 159 23 8 9.5 7.08 6 6.76 7.08 6

136 h.4057....... ... 8 7 132 29 6 9’ 297.8 6.93 5 23.75 7.44 3

137 h.4060........... . .. .. 8 7 125 56 9 lo 177.0 6.99 1 21.59 6.99 2

138 1 volmis .. .‚ ‚‚ .. . . . 8 7 158 7 5’ 10 23.2 5.01 6 6.69 5.01 3

139 A.67 .................... 8 8 12549 б‘ 7 175.2 7.54 4 67.45 7.85 5

14.0 h. 4069 . . . . . . . . . . . . . . . . . 8 9 135 19 6’ 9’ 256.7 6.49 6 33.24 6.84. 5

141 B. 1974 ...... . . . . . 8 13 134 3о 8 8 14.6.6 6.22 6 5.15 6.05 5

14.2 h.4.087.... .... ‚ ‚. .. 8 16 130 27 8 8 146.8 7 7.39 4 0.83 7.62 0

143 B- 2013 3 2° 15° 53 2, 6’ 55-° 5-97- 1 64-97 5-92 1

_ B C . . . . . . . . . . 7 28.7 5.92 2 34.16 5.92 1

144 А. 70 .. . Ё 24 134 ‘О 2 9 350-3 5.49 в 5.58 6.73 4

14.5 h. 4104. . 24. 137 21 9 24.2.3 .51 9 4.40 6.51 3

.._. A C _ . ‚ ‚ ,_ .. .. . . 6 lo 39.9 5.81 5 20.06 5.72 2

146 h.4126........... 8 35 142 29 6 10 31.3 5.96 8 16.22 6.28 4

147 h.4128 . . . . .. .. .. ...... 8 36 149 43 7’ 8' 221.9 6.66 3 2.51 6.66 3

148 11.4130.. ...... . .. . S 37 146 57 7 1o 226.1 6.68 2 3.50 6.68 0

§ 77.20 6.17 3149 B. 2168 1|: .. .. . . .. . . . 8 38 14.2 30 б 6'| 309.8 6.62 6 I ¿+79 7_o7 3

150 h.4133............ . . . . . . .. 8 38 132 Ё 5 13 60.8 5.12 3 47.20 5.12 1

151 . . . . . . . . . .‚ 8 41 148 110-1 6.77 13 4.87 7.03 11

_ 3(,1_4_B)'(;__„___„___ 8 11 354.2 5.91 1 .. ..

— 3(A+B),])_. _ _ _ _ _ _ _ , , _ __ 8 10 217.1 5.91 1 .. ..

152 S. 585 .. . .. .. 3 4.7 107 36 5’ 7 145.5 7.1.1 3 68.95 7.21 3

B 86 -- 8 5‘ 144 53 1 1 3s65 6-53 9 66-46 693 1

A 8 53 148 34 6 7 75.0 6.30 11 40.59 6.98 8

h ё 56 141 31 6 ё ‘ 7.25 4 1.4.1 7.23 2

S9 114 43 9 1  7-1-1 5 7-51 7-19 4

9 6 132 55 6’ 7‘ 286.9 5.71 6 3.07 5.84 3

9 16 159 5 8, 8‘ 18.3 8.10 5 11.4.4 8.10 5

9 20 174. 58 5' 9 113.2 5.08 2 1.71 5.13 1

9 21 134 45 6 1 912 8-99 з 59-s1 2.09 3
9 23 133 4.8 8 8 257.8 7.10 2 108.47 7.10 3

9 23 121 10 6 7 210.6 6.32 11 8.38 6.12 10

9 28 138 15 6‘ 7“ 202.0 6.13 8 2.99 6.45 5

9 28 138 59 7 7 З 30.9 5.88 8 130.70 5.95 59 39 138 43 8 = 8 4 68.5 6.09 9 18.27 6.09 3

| 9 42 124 14 8 Ё 125.2 Ё 4.93 2.60 59 43 154 17 3, 12 .1 . 3 4.90 .92 7

9 43 154. 18 9: 9’ 301.7 2.71 ё 12.98 2.77 39 4» 134 29 1° 239-1 -15 5-95 -15 3

170 9 5g 175 13 7 7' 267.È 7.30 12 16.26 7.23 8171 9 5 144. 10 7 7 222. 7.17 4 109.50 7.24 4

172 9 57 141 15 7 8 205.0 6.64 5 70.43 6.86 5

173 9 58 140 58 8 9 181.0 6.17 5 7.26 6.16 3

174. 10 3 153 46 1о‘ 1о‘ 60.5 7.24 5 11.80 7.26 2

га is ‘g 'Sg +9 ;=‚: за; г‘: 2 29‘ 4
7 1 14 11 _ .9 .04 .47 5

_ .. .. 5 10 191.4. 5.91 4 36.71 6.18 2

177 10 23 151 43 8 8’ 219.6 7.16 6 22.29 7.15 7

178 1o 24. 131 21 7 8 291.8 8.09 3 82.71 8.09 2

179 10 24 143 38 8 8 352.2 7.10 2 113.73 7.10 1

180 10 25 150 29 7 7’! 331.2 5.98 3 83.52 6.71 3

181 10 25 134 12 6’ 6‘ 37.8 6.61 11 13.85 6.50 5

182 10 25 142 51 5’ 9 17.4 7.12 6 17.53 7.12 6

zz- 1: :2 922 6» 9 ‘г: 2-2‘ 2 ч‘: ses -
4. 13 7 10 1 4.. . 1 2 .3 _ 1 2

185 10 26 144 30 7 7‘ 30.7 7.16 8 26.41 7.17 7

186 1о 28 161 14 8’ 9 59.1 6.74 8 10.04 6.67 6

187 10 29 153 15 8 9 37.7 6.49 5 26.39 6.62 3

188 10 32 148 18 6 10 21.4 6.66 6 15.25 6.76 5

189 10 33 14.4. 43 6 8 105.1 8.09 3 51.85 8.09 2

190 10 35 150 8 8 10 81.1 7.46 3 26.46 7.28 2

191 10 37 150 17 7 9’ 173.5 7.18 11 13.02 7.19 9

192 10 37 148 39 3 10 147.9 6.32 3 3.00 6.32 1

193 10 37 149 12 8 11 234.8 7.3.. 2 1.50 7.3.. 0

194 10 38 148 51 8’ 9 214.5 6.69 6 18.27 6.96 4

195 11.4360.. . . . . . . . . . . . . . . . .. 10 38 148 4.1 9 9 117.2 5.72 4 2.24 6.25 2

- C. à (À + B) I
. . . . . . . . . . . . . . . . . . . . . . 8 8 108.7 6.35 9 13.80 7.88 5
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- в А. N 1’ в. Magni- Angl@ of EPM“  Epoch .

Nm Name of smh 1sao.o. 1sao.o. rude». Pnmion. 1830+ ё втшсе. 183о+ Ё

Ь. ln. о ‚ 7 р YV p

196 h. 4364. . . . . . . . . . . 10 38 14.8 28 8 10 352.3 6.77 4 6.69 7.22 3

197 A. 99 ..... 10 39 159 58 7 7 75.4. 7.14 3 63.91 7.14. 1

. . . . . . . .. 7 9 40% 7.14 2 ‚... .. ..

. . . . . . . .. 7 9 285. 7.14. 2 .. ..

198 lk1.4.37É........ . .... 10 42 148 33 8‘ 10’ 115.2 1 10.34 0

199 .437 . . . . . . . . 10 45 149 3 7 10 34.4.4 .1 3 30. 9 .1 1

200 А. 102, A B. . . 10 47 147 57 4 8 13.0 7.14 1 65.28 7.14 1

- 10:3, A C. . . . . _ . . . 4 gl 230.3 7.14 1 163i 7.14 0

201 ‚43 . 10 4 159 50 7 2 5- 7.1 1 1.4.2 7.1 0

202 10 51 158 8 7: 10 133.0 5.31 3 7.10 5.31 1

203 . 4409. . . . . . . . . . ‚ . . 10 59 131 43 5 9 17 -0 7-30 4. I-40 7.25 3

204 h. 4423 . . . . . . . . . . . . . . . . . . . . 11 9 134. 57 7 7’ 269.2 6.41 5 1.28 5.95 5

205 l115.4.432... . . . . . . . . . . . . . 11 17 154 2 Ё 8 28g.5 2.03 5 2.51 3

20 .3574 . . . . . . . . 11 17 15043 9 29 .7 .10 5 .3 .10

207 B. 3594. ............. 11 20 131 44 6 8 166.9 5.27 7 12.93 5.24 3

208 17 Hydrœ . . . . 11 24. 118 20 6 = 6 30.2 5.11 3 8.92 5.11 4

209 h. 4455. . . . . . . . 11 28 122 38 б’ 9 244.9 6.92 7 3.98 6.96 6

210 В. 3706 . . . . . . . . . . . . .. . . . . 11 32 152 32 7 8 275.6 8.09 2 25.97 8.09 2

211 ‚В. Hyd. Crat. . . . . . . . . . . . — . . 11 4.4. 122 58 5 5 339.6 5.78 20 2.03 5.92 15

338-3 4-47 2

339-3 5-7-3Do. Subepochs .. .. . . . . .. { 3404 6_68 6 _

342.2 8.09 2

212 В. 3828 11 47 151 38 8 9’ 265.8 8.09 2 17.73 8.09 2

213 A.C1l36 ..í...t_...... ,... 11 48 13.1 19 ё Ё‘ 83.1 6.41 6 20.93 3

214 е. amœ eon ш .. . . . . . . . 11 51 1 7 1 17 .4 5.93 5 1.5 .4 3

215 h. 4487. . . . . . . . . . . . . . . . . . . . 11 52 125 48 10 10 124.7 6.49 2 5.65 6.49 1

216 B. 3904 .............. 11 56 151 3 8 8 150.4 7.27 5 - 23.48 7.30 6

- A C .. . . . . . . .. . . . . . . . 8 10 19.7 7.23 4 26.62 7.23 4

21; 4495 . . . . . . . . . . . .. 11 53 12% 0 ё 10 3ê3.8 6.21 2 7.09 6.21 421 ‚4522 . . . . . . . . . — . - -- 12 1 15 32 9 7.2 7.30 13.41 7.30 4

219 а Crucis .. . . . . . . . . . . . . . . . . 12 17 152 9 2 2’ 120.6 5.33 50 5.65 6.36 26

121.5 4.39 11

120.9 5.17 15

Subepochs . . . . . . . . . . . . . . 120.6 6.18 13

119.9 7.18 5

L 120.0 8.08 6

Do. A_C.......... .. .. .. ‚... 201.5 6.43 13 90.69 6.75 7

220 öCorv1 _... 12 21 105 34. 3 10 213.0 7.48 3 23.44 7.4.8 2

221 7 Centaun . . . . .. . . . 12 32 138 1 4 4 354.3 5.89 13 0.75 5.90 о

— Subepochs .. .. ... . .. 351.6 ‘ё

357-3 ~3
222 2. 1_669 12 32 102 5 7 7 122.3 7.31 6 7.32 7.28 6

223 7 Vârginish . . . . . . . . . . . . . . . . 12 33 90 31 4‘ 4‘ 43.1 4.37 12 1.51 4.39 3

2 epoc . . . . . 34.9 4.54 1

3d „ . . . . . . 21.5 5.11 12

4th „ .. ......... .. 237.5 8.08 2

224 h.4556..... .............. 12 45 117 2 8, 10‘ 80.4 6.98 8 7.05 7.04 5

225 h. 4558..... . .... 12 47 119 13 9 9 178.3 6.86 4 22.99 7.03 3

226 1267 .. . ..... ... . . . . . . . .. 12 50 144 59 8 9‚ 112; 7.34 5 12.57 7.34 5

227 .45 ......... 12 52 122 42 7 9 23 . 7.35 .55 7.35

228 Е’ Centauri . . . . . . . . . . . . . . .. 12 57 139 0 5 10 100.3 6.51 5 6.01 6.28 4

229 9 Muscœ . . ... . . . . . . . . . .. 12 57 154 24 б; 9 187.5 6.38 10 5.82 6.67 7

230 ц Muscœ . . . . . . . . . . . . . .. . . 13 4. 156 58 5 8 332.2 6.12 12 59.86 6‚27 9

231 11.4580...... . . . . . . .... 13 13 137 40 8‘ 8 10.2 6.19 1 0.50 6.19 0

232 h.4.586.... . . . . .. .... 13 16 156 59 7, 10 150.1 7.4.5 3 3.67 7.44 2

233 13 21 152 10 ё 8‘ 358.2 7.28 6 16.94 7.25 6234 13 27 115 37 7 191.5 4.71 9 10.04 4.49 9

135 13 з‘ ‘+3 41 5 7‘ 164-0 5-40 7 5-38 5-38 3
236 13 33 148 22 7' 8’ 90.4 6.37 4 32.92 6.72 3

237 13 32 161 8 8 9i 76.3 7.29 6 11.40 7.31 5238 13 37 151 14 8 8, 35.8 6.88 5 12.73 7.08 5

139 ‘з 39 136 31 S 9 156-4 6-91 6 9-25 7~1° 4

240 A 13 41 14g 5g Ё 8 288.9 7.32 6 18.26 7.31 Ё241 . 145....‚‚ 1 42 15 50.4 7.07 24,51 7.22

242 k Centauri „...... .. .. 1; 42 122 8 6 з’ 112.7 6.57 13, 8.82 6.90 10

24.3 h Centauri . . . . . . . 13 43 121 5 5 10 185.6 7.47 4 13.76 7.47 4

244. h. 4634 . . . . . . . . . . . . . . . . . . . . 13 46 145 12 7’ 9 310.0 5.63 7 11.46 5.81 4

245 154 ...... . . . . . . 13 55 125 43 8’ 3 131.1 6.81 5 21.64 7.09 3

24 13 5 142 52 7 27.7 7.02 5 24.51 7.02 5

247 4651 . . . . . . . . . . . . . . . . . . ‚ . 13 58 140 42 6‘ 9/ 134,0 7,12 5 62.67 7.12 5

248 L. 1807.. . .............. 14 3 92 31 8:8 26.9 7.48 3 7.93 7.4.8 3
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R A. N P D. Mngnì- Angle of Epoch д I Epoch д

Nm Name of smh 1830.0. 1830.0. tudes. Position. 1830+ ‚Ё Вщапсе. 1830+ _É

h. m- ‹‚ , р >

2 14 9 169 19 8’ 9 127-4 6-84 4 5-83 7-04 3

¿É-Z 14 11 147 40 б‘ 8; 163.1 6.55 8 9.63 6.74 7

251 14. 14 96 59 7‚= 7 15+О 743 3 5-25 7-43 3

252 14 16 10o 49 7’ 9' 311.5 7.4.8 1 1.15 7.4.8 о

253 14 9,5 17,5 4,9 9 = 9‘ 82.5 7.32 4. 1.17 7.11 3

254 14 7,7 144 57 9 9 169.3 7.19 1 10.31 7.19 1

255 14, 7_3 150 8 1 1 119.6 6.05 66 16.51 6.60 36

118.5 4.79 19 17.43 4.68 1 1

219.5 5.86 25 ak :I: ak

I 110.7 7.34 22 16.11 7.44 25
155 14 29 144 11 9 10‘ 70.1 7.39 2 20.23 7.39 1

. '+ ‘9 ‘4 г; 1 2:15 1:; ‘ё ‘132 1:: ‘2
28 А.18..‚............ ... 14 31 15427 - - — -

159 54. Hydng . . . . . . . . . . . . . . .. 14 36 114 43 6’ 3‘ 134--2- 5-37 9 9-19 5-47 Н

260 h. 4706 . . . . . .. 14. 40 136 42 7 10 117.4 6.99 5 7.13 7.05 6

261 11.4707........... . . . . . . .. 14 40 15541 8 8 115.1 7-47 3 1-50 7-55 1'

262 г. 171 .. . . . . .. . . 14 42 135 9 5 1‘; 224.2 5-39 6 lg-80 5-39 4

16 .4711 . . . . . . . . . . . . . . 14. 43 114 4.4. 1-7-3 -39 5 -17 -43

262 h. 4715...... . . . . . . 14 45 137 11 6’ 7 177.8 5.96 9 3.04. 6-18 9

165 H. 14.5, 18 . . .. . . . . . . . . . . . . 14 48 110 38 5’ 7 177.4. 6.66 5 I2-O3 7-05 5

166 1r Lupi . . . . . ..... . . . . . 14. 54 136 13 5’= 5’ 111.5 6.11 18 0.75 5.14 5

111. .37 10

Subepochs . . . . . . . „É 1O8_6 ¿£4 8

167 xLupi.................... 15 0 138 5 5‚ 5’ 144-1- 7-13 3 27-1-1 7-05 9

168 A. 179........ . 15 3 131 4.3 7 9 4-5-9 6-97 5 10-54» 7-13 6

169 11‘ Lupi . .. 15 7 137 15 6=6 173~5 6-’-3 1-5 ’~°3 6-33 5

170 A.18o ..... .. . . . . .. 15 7 137 15 5 8 131-3 6-39 3 21--93 6-96 7

171 7Circini .................. 15 10 148 42 5‘ б, ‘°85 633 9 1.16 7.77 3

272 sLupi.......... .. . 15 11 134 4 4 9, 174.9 7-26 10 26-35 7-17 9

173 A. 183 ? . . . . . . 15 14 118 6 5 9‚ 293-7 5-39 I 39-4.3 5-39 1

— A с . .. .... —. 5, 9 45-9 6-39 1 141-56 6-39 1

274 Ь.4766..... .. .. 15 15 131 15 Ё 10 152.3 7.45 6 13.12 7.4; 5

275 h.4.771........ 15 17 147 30 9 I -1 7-1 9 5-91 7-3 7

276 h. 4.771. . . . . . . . 15 17 140 50 8 11, 249~9 5~94 ё “-50 7-54- 1

277 h.4776.................... 15 19 131 20 7 9 224-1 5.94 5-95 5-94 4

178 h. 4777. . . . . . . . . . .. .. . . . . . . 15 19 146 4% 5' 9’ 301.7 7.10 6 6.33 7.27 4

17 A. 186 .... . . . . . . 15 20 14.7 3 114-1 7-54- 2 39-25 7-54- 3

182 h.4784............. . . . . . .. 15 11 137 0 7’ 10 138.1 6.96 6 34.15 7.31 5

181 11.4783 . . . . . . . . . . . . . . . . . . .. 15 22 1о9 35 gl 19’ 181.7 6.§o 6 11.06 6.7: 3

282 15 13 113 54 = 120.5 5. о 15 9.55 5.7 11

283 15 24 130 35 4 = 4 94.1 5.86 31 0.84. 5.14. 2

Sub-epochs..............5184. h. 4.788 . . . . . . . . . . . . . . . . . 15 14 134. 13 5 9 349.0 6.61 5 3.14. 6.41 3

7,35 15 7,6 147 33 7: 10’ 94.7 4.31 I . - . . . . . .

286 15 19 98 13 7 7’ 7-9 7-54 3 ‘Не 7-54 3

237 15 31 148 9 8 8‘ 116.6 6.65 9 34.18 6.87 4.

288 15 32 154 54 7 = 7 155-9 5-35 7 ч’ 5-34 з

289 15 37 142 41 6 11 131.3 6.88 4. 31.91 7.03 3

190 15 33 14,4 52 6 10 21.9 6.35 6 23.17 6.67 3

7_9; 15 39 150 1Q 7 9 50.9 6.24 2 43.47 6.24 1

— ‚ _ _ _ _ _ _ ‚ _ _ _ _ 7 9 257.0 6.24 1 49.30 6.24 1

7,97, 15 41 139 49 7 8 10.7 6.31 9 11.38 6.61 5

293 15 46 17,3 28 6 б’ IO [L03 5.76 7

294 15 4.8 121: 32 8 8 14.5.1 6.38 6 19.22 6.38 2

195 15 49 19,7 54 4 8’ 22.2 4.68 9 15.07 4.59 4

296 15 5o 14.7 17 6 1о 251.6 6.37 6 10.14 6.85 4.

297 15 55 1о9 54 5’ 5‘ 10.1 5.40 2.2 1.41 4.35 1

8.3 4.45 6

10.6 5.39 13

I 11-4 7-33 3
5 9 77.1 4.35 2 .. ..

298 15 56 109 20 3 5’ 25.6 6.63 5 13.65 6.79 6

299 15 56 132 31 9 10 232.7 4.35 3 21.21 4.35 1

300 15 58 118 39 7 7’ 185.2 5.91 2 4.5.03 6.46 6

301 1 1 133 11 9 9 75.4 5.43 10.01 5.10 3

301 16 2 117 58 6‘ 10 81.7 4.78 7 4.-62 4-69 3

303 h. 4.840. . . . . . . . . . . . . . . . . . . . 16 6 114. 13 9 10 191.8 6.82 4 5.14 7.07 4.

304. 1800 . . . . . . . . . . . . . . . . . . . . 12 11 133 30 Ё 10 198.1 2.93 4 41.85 3.08 3o5 .4 4 . . . . . . . . . . . . . 1 12 1 0 о 135.0 .45 1 1.10 .49 1

§06 1 Triaâg. Austr. . ‚ ‚ . . . . . . . . . 16 12 153 gg 6 1% 27.2 6.91 5 14.66 6.49 1

307 h.4.84.8 . . . . . . . . . . . . . . .. 16 13 122 48 7 7 155-0 6-55 1! 5-04- 7-20 7

I
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R A. N P D. Magni- Angle of Epoch д Epoch д

Nm Nuna of Stan 1830.0. 1830.0. tudes. Position. 1839.1. 3 Distance. 1339+ в

h. m. n , Ё Е

308 h.4850.. . . . . . . .... .. . . 16 14 119 18 6’ 7‘ 348.3 5.93 ю 7.54. 6.04, 9

309 е Normœ . . . . .. . .. . .. 16 15 137 10 5‘ 7’ 335.2 6.01 10 23.87 6.64 5

310 50phi\1chi . . . . . . . .. 16 15 113 3 6 6 1.9 4.78 5 4.11 4.35 4,

— AC.......... . . . . . . . . . . . . . . . . .. 6 8 2.2 5.4.3 1 ‚... .. ..

—- АВ....... .. .... 6 8 286.6 5.4.3 1 .. ..

311 A.203.................... 16 18 150 30 8 8 248.9 6.88 4 36.18 6.88 2

312 A. 202? .. ..... . ...... .. 16 20 131 28 6 11 180.4 6.64. 2, 52.48 6.64, д

313 h. 4866...... ...... .... 16 26 146 39 7’ 8‘ 125.8 6.14. 8 3.98 6,70 6

314, h. 4871...... . .. .. 16 27 137 26 7 10 4.7.3 6.87 до 27.82 7.04, 7

315 11.4.873...‚.... . ...... 16 27 139 1 8 8’ 72.0 6.81 7 31.80 7.04 6

316 h.4876........ 16 28 138 25 6 7 265.1 6.98 5 9.83 7.18 5

317 h.4880.... ..... ......... 16 30 136 3 8 11 151.0 7.35 2 31.86 7.35 2

318 h.4883........ 16 33 132 4 8’ 9 185.4 6.88 3 10.96 6.52 2

319 A. 21o........ 16 34 145 3 ...... 173.9 6.39 2 .... ‚‚ _‚

320 А. 209 ............... .. 16 37 126 34 7’ 8’ 147.3 6.82 8 23.21 7.39 5

321 h.4889..... .............. 16 40 127 12 6 10 5.0 5.36 5 7.24 5.39 2

322 h.489o . .. . . ‚ ... . . 16 41 136 37 7'= 7’ 147.6 6.73 5 31.07 7.09 4

323 h.4896.... ...... .... .. 16 44 136 34. 7’ 10 28.0 6.35 7 4.39 6.49 4

324 h. 4909...... . .. ...... .. 16 51 140 50 8 8' 284.4 6.52 6 16.4.6 6.33 4

325 A. 213 ........ .. 16 58 136 31 7’ 9’ 166.1 6.47 6 8.65 6.47 2

326 36 Ophiuchi 17 5 116 21 6=6 4.3.5 5.19 17 4.97 5,01 п

327 h. 4938.. .... .. . 17 8 146 16 8’ 8‘ 108.4. 5.89 6 24.56 5.89 2

328 h. 4939.. .. .. .. .. . .. . . . 17 9 14.6 17 8 9 224.4 5.89 6 30.77 5.89 4

329 h.4947........ . 17 14 171 47 9 9’ 75.5 6.52 4, 10.63 6.51 3

330 h. 49469. . . . . . . . . . . . . . . . . . . 17 14 135 41 6 7 267.4 6.40 12 3.23 6.72 3

— А.21 =AC.... .. . . . . . . . . 6 7 313.5 6.81 5 104.01 6.66 4

331 A.217 ........... ...... 17 17 133 4.9 6’ 9 171.3 6.25 5 14.55 6.85 5

332 h.4975.......... ...... 17 34 145 20 6’ 10 115.7 5.37 2 66
2d epoch.......... .. . . . . . . . . . . .. 81.3 7.66 2 Ё "51 7‘ I

333 h.4978.................... 17 37 143 32 6 11 269.5 4.92 4. 12.14 4.77 3

334. h. 4982.... . . . . . . . . . 17 38 138 13 7 10 59.7 7.42 5 42.91 7.42 3

335 A. 219 .................... 17 47 126 50 5’ 7’ 265.1 6.87 4 47.10 6.87 2

336 h. 5o00........... .. . ..... 17 4,8 126 55 7‘ 10 107.3 6.96 5 6.84 7.03 3

337 h. 5003. . . . . .... . . . .. . . .. 17 4,8 120 14. 6 7‘ 107.1 6.84. 5 6.20 6.68 6

338 h. 5005 . . . . . . . 17 49 135 48 7’ 9 28.2 7.23 8 26.83 6.15 7

339 h. 5013 . . . . . . . . ............ 17 55 133 24. 6’ 6‘ 69.0 6.67 5 0.67 6.42 2

340 70Ophiuchi 17 57 87 27 5 8 132.5 4.61 3 .. ..

zd epoch .. . . . . . . . . . . . . . .. 129.3 6.77 7 6.98 6.65 10

34.1 h. 5023. . . . . . . . . . . . . .. 17 59 130 37 8’ 8‘ 276.1 6.85 9 9.30 7.12 5

341 11- 5915-  17 59 139 39 9 9 19°-5 6-55 s 47-93 6-51 2

343 h. 5032.. .. . ..... .. 18 2 133 14 7 10 335.8 7.66 2 1.50 7.66 0

34.4 h.5034.................... 18 4 136 4 8 9 90.1 6.89 5 1.92 6.50 2

345 h. 5038 . . . . . . . . .. .. . . . .. 18 6 161 51 8’ 10 300.4, 6.87 7 11.78 6.92 4,

34.6 A. 220 . . . . .......... 18 8 14538 7’ 8 179.6 6.11 11 31.52 6.16 8

347 A. 221 . .. ...... 18 12 134. 11 5’ 10 164.5 7.07 5 76.34 6.98 2

348 2. 2306 .......... . .. 18 13 105 11 8 = 8 35.5 7.4.8 3 13.06 7,43 3

34.9 2. 2313 .. . . .. .. 18 16 96 41 7’ 9‘ 197.6 7.20 3 5.25 6.65 1

350 к Corouœ Austr. .. . 18 22 128 50 6 7 359.3 6.56 9 21.78 6.95 5

351 h.5055............... 18 30 143 1 8 8 75.5 7.66 1 7.39 7.67 2

352 h. 5056.. .. .. .. .. .. . . . 18 31 145 50; 7 10 198.8 5.92 6 32.43 6.45 3

353 A. 224 ....... 18 41 137 28 7=7 63.7 5.66 10 82.12 5.21 4

354 h. 5075............ ..... 18 48 154 1 8’ 8’ 108.6 5.52 4 1,86 5.45 д

355 B. 6556 18 50 127 17 7 7 282.5 7.66 3 12.98 7.66 3

356 у. Coro11.Aust1'....... 18 55 127 18 6=6 37.1 4.47 3

2depoch......... . . . . .. .... 6.8 5.

3d „ ... . . ä4.5 Ё 266 7'" 9

4th ‚‚ ...‚ ...... . . . . .. . . 32.7 7.43 14. J

357 A. 225 ...... . .. . 18 59 142 4 7 8 252.9 6.44 4, 69.58 6.77 3

358 h.1367................ .. 19 1 107 43 8 9’ 61.8 6.76 5 15.02 6.89 3

359 ßSagittarii................ 19 10 134 46 4' 8 78.6 5.01 4, 29.09 5.51 4

360 h.5114........ .. 19 14 144 39 6 11 131.0 7.66 1 1.75 7.66 о

АС...... .. . . .. . . . . .. 6 7 270.7 7.66 1 69.43 7.66 1

361 h.5117.......... 19 16 134 13 8 10 265.1 6.55 5 6.03 7.04 6

3“ 11- 514° 19 34 155 19 8’ 8‘ S9-6 6-94 6 1-73 7-99 4

363 11-127  19 39 145 14 6’ 7 ‘зол 4-77 8 23-04 5.18 1

364 A-119  19 45 141 г’ 7 7’ 143-9 5-49 4 81-69 5-49 1

365 h.5177..... 20 1 147 28 8 8 29.3 5.68 8 8.39 6.55 5

366 A. 230--~-.. 20 6 13042 7’ 8 115.0 6.61 6 11.35 6.57 6

367 A. 231 .. .. ...... .. 20 17 161 45 7’ 8 65.0 6.50 2 116.98 6.50 2

368 A. 232_.. . . .. .. . .. . . . 20 17 165 55 6’ 7 17.2 6.16 7 18.70 6.34 5

369 p Capr1corn1 ...... ‚...... 20 19 108 22 5’ 8 177.5 6.73 5 4.15 6.53 6

370 о Capnoorm .. . . . . . . .... ‚ — 20 20 109 9 7 7’ 239.3 6.09 4. 22.27 6.23 8

4 с



-_ vf~~.-.„..vg~¢ ._ ‘я —— ‚гг———’—-——

 

 

 

 

282 SYNOPSIS OF RESULTS OF MICROMETRICAL MEASURES OF DOUBLE STARS.

R A. N P D. Magni- Angle of Epoch д Epoch д

N0_ Name of smh 1830.0. 1830.0. tudes. Position. 1830+ _É Distance. 1839+ _â

h. m. o ‚ > 5

371 h.5204.......... . .. 2o 20 135 55 8 9’ 34.6 6.16 6 6.24 6.53 6

372 R.26 .. ..... 20 37 153 3 7 7 ' 101.4 5.10 4 3.23 5.56 1

373 11. 5224. . . . . . 20 39 124 23 5 11 164.5 5.61 2 21.71 5.61 1

374 Ь. 5231 . . .. . . 20 42 161 4. 8 8” 110.8 6.62 8 7.62 6.59 6

375 A. 236 ......... 20 49 133 39 7’ 7’ 254.9 6.61 5 60.00 6.62 6

376 h. 5252.. . . . . . . . 21 2 105 43 8 8 328.0 6.13 2 2.12 6.64 1

377 Glndi ‚... . . . . . .. 21 8 14,4 9 5 10 307.0 4.52 9 3.67 4.49 3

378 h.5262............. . . . . . .. 21 10 170 4.6 6 11 92.4 6.16 2 24.22 7:53 1

379 Ь. 5267......... .. . . . . . .. 21 15 136 47 7 11 56.7 4.48 1 5.00 4.4.8 о

— AC .. .. . . . . .. 7 9’! 1834 4.48 1 .. .‚

380 A Octantis 21 23 173 29 6' 9 82.9 5.57 8 3.38 5.13 7

381 h. 5282. . . . . . 21 28 107 10 9 10 80.3 6.64 2 17.99 6.64 1

382 h. 5284..................... 21 28 107 4. 8 10 268.9 6.64 2 51.02 6.64 1

383 B. 7080 . . . . .. . .. . . .. 21 37 138 4. 6’ 9‘ 14.2 6.65 4. 30.30 6.65 4

384, h.53o9......... .. ‚...... 21 47 141 53 10 10‘ 169.2 4„55 1 10.14 4.55 1

385 (D¢mb{/`ul) . . . . . . . . .. . . . . . . 21 48 105 56 6’ 10 319.9 7.07 3 19.79 5.61 1

386 Ь. 5316.................... 21 55 149 54, 8 10 . 142.2 4.60 2 2.00 4.55 0

_ AC ...... .. . . . . . 8 8 190.8 4.64 1 .. ..

387 h.5317........ 22 1 149 4.0 9 10 100.2 5.18 5 15.53 5.08 2

388 h.5319............. 22 2 129 9 8=8l 110.4 6.12 8 1.72 5.41 6

389 A. 238.................... 22 11 165 52 6’ 9 82.9 6.24 6 18.09 6.13 3

390 ò`Tnc.anœ..... „...... .. 22 15 155 50 4’ 10’ 282.3 6.16 6 6.84. 5.98 3

391 б’ Gmis ..... 22 20 134. 37 5 9i. 215.7 6.66 6 61.26 6.63 4

392 Z Aquarii. . . . . .. .. . . . . . . . . 22 20 90 53 5’ 5 352.0 6.25 9 3.91 6.61 8

393 ß Pißc. Aust. . . . . . . . . . . .. . . 22 22 123 13 4’ 8 173.3 6.20 6 29.09 6.29 5

394. A. 241 . . . . . . . . . . . . . . 22 27 122 33 6 7, 30.7 4.78 3 87.01 4.78 1

395 h.5354...... .. ......... 22 29 14.8 4.3 9 9 71.7 4.55 1 43.64 4.55 1

396 A.242.................... 22 30 119 14. 6 7 159.7 7.25 5 85.31 6.64 0

397 h. 5356. . . . . , 22 30 119 15 7 9,1 57.6 7.41 7 4.36 7.50 5

398 2. 2943 . . . . 22 39 104 55 б, 9 1 13.7 5.76 3 30.86 5.76 1

399 22. Pise. Aust... . . . . . . . . . . . . 22 43 123 47 4’ 10 276.8 5.55 5 3.59 5.55 1

400 Ь.5373.......... . . . . 22 50 155 11 7 10 ‘ 99.6 6.57 3 48.89 6.57 2

4.01 2. 2970 . . . . . . . . . . . . 22 54 102 12 8’ 9’ 36.3 7.80 2 8.87 7.80 3

402 А. 246 ............ .... .. 22 57 14.1 36 6’ 7 260.5 5.69 9 8.12 6.94 4

403 A. 245 .... .. ......... .. 22 58 150 39 7’ 10 291.2 6.16 6 15.07 6.49 5

404 2. 2988 .. . . .. .. . . .. ‚‚ . . . 23 2 102 50 7’= 7’ 100.2 7.80 2 3.43 7.80 2

4,05 2. 23 5 99 51 7 7‘ 176.7 7.80 3 25.74 7.80 3

406 д. 23 7 100 о 5’ 10 311.5 7.80 3 49.29 7.80 3

4,07 Ь. 23 9 149 14 8 9’ 19.7 5.28 4 6.96 5.91 1

408 2- ‘з H щ и 6 9 343-6 7-79 2 14»7s 1-19 1

4.09 A. 23 11 141 14 6 9’ 211.5 6.91 8 16.87 6.96 7

4.10 A. 23 14 144 4,5 6 7‘ 213.5 5.18 7 27.13 5.11 4

411 2. 23 14 99 24 7’ 8 90.2 7.80 2 6.88 7.80 2

412 h. 23 15 105 25 7 9 330.0 5.76 2 61.76 5.76 1

413 h. 23 25 155 38 7 10 48.4 6.02 9 42.47 5.89 5

414. 9 Phœnicis .. . . . 23 30 137 35 6 7 268.8 5.40 9 4.47 6.50 5

415 B, 734,2 .. 23 46 117 59 6‘ 7 267.5 5.17 4 6.88 5.04 3

416 h.54.35.................... 23 4.8 107 6 9 9’ 2.7 5.76 1 12.00 5.76 0

417 Ь.5440.... . . . . . .. 23 54 118 4 8’ 9 285.1 4.78 2 3.63 4.78 2
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COMPARISON OF ANGLES OF POSITION OF DOUBLE STARS,

’ MEASURED WITH

THE SEVEN-FEET EQUATORIAL AND THE TWENTY-FEET REFLECTOR.

(167) When we compare the results of micrometric measurement, as respects the angles of

position, given in the above synoptic table, with the mean results of the angles for the same stars,

afforded by the twenty-feet position micrometer in the ordinary course of sweeping, material dis»

cordances will be found in a great many instances, such as cannot wholly be accounted for, either

by the comparatively greater attention to precision in this respect in the equatorial measures, and

the greater time and care bestowed on them, or on the greater number of measures usually taken

with the latter instrument. It is true that several cases of great disagreement may be perfectly

well accounted for in this way, when the closeness of the stars measured, their inequality, and

even the diíìiculty of seeing them at all with the smaller instrument are taken into the account.

But on subjecting the matter to a more particular examination,_it becomes very evident that

these causes alone a.re not sufficient to account for the discordances-and that there exists a

systematic bias, from whatever cause arising, which has affected all the twentyfeet measurements

(as compared with the equatorial)-and that dfjfkrently, according to the dfferent direction qf the

small star with respect to the large one. What is more singular, and, indeed, so far as I see, unac

countable, is, that neither the amount nor direction of this bias is the same for all the four

quadrants of position, nor is it even the same in the same direction for positions differing by

180°. That the eyes of different persons do not judge with equal certainty of parallelism, is

notorious-as wellas that the two images of one and the same straight line, seen with the right and

left eye, are not parallel. If we attempt to place a ruler parallel to the edge of a paper, we shall

find that a material difference in the accuracy with which we shall do it by the judgment of the

eye alone is made by the situation of the paper with respect to the vertical or principal section of

the eye-and it would appear from the facts in question, that our judgment of parallelism is

liable to be greatly affected also by the different attitude of the person generally, and especially

by the difference between looking up and down. Such at least is the best account I have been

able to give to myself of the cause of the systematic discrepances alluded to. Their law and

amount can only be made out ìnductively, by the assemblage of the totality of instances," where

stars have been measured with both instruments, such as is presented in the following table :

’ Quick moving Binary Stars are excluded from this comparison, so are Rough Measures and Estimates.
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The numbers in column 1, are those of the Synoptic Catalogue of Measured Double Stars

No. Equ. Reti. R-E. No. Equ. Reß. R-E. No. Equ. Ruß. R- E.

O O O O O O О 0 О

2 172.2 170.5 — 1.7 118 17.1 12.1 -- 5.0 219 120.6 117.8 - 2.8

3 164.2 169.4 + 5.2 - 216.9 206.8 -10.1 221 354.3 340.8 -13.5

4. 247.6 247.2 — 0.4 119 100.8 100.0 -- 0.8 222 122.3 125.3 + 3.0

5 63.0 61.6 — 1.4 120 132.9 134.3 + 1.4 224 80.4 83.6 + 3.2

6 79.2 76.8 - 2.4 121 220.0 215.3 - 4.7 225 178.3 182.0 - 3.7

8 126.8 127.8 + 1.0 123 323.1 325.2 + 2.2 226 126.1 128.8 + 2.7

9 244.0 239.1  4.9 124 81.1 82.6 + 1.5 229 187.5 186.0 -- 1.5

11 16.4 11.7 — 4.7 125 115.2 110.9 - 4.3 234 191.5 193.1 + 1.6

, 12 347.5 341.7 — 5.8 126 46.9 43.2 — 3.7 236 90.0 89.8 — 0.2

16 104.6 103.7 — 0.9 127 359.7 354.4  5.3 237 76.3 76.1  0.2

17 122.3 120.0 — 2.3 131 88.5 84.6 — 3.9 238 35.8 35.8 0.0

‘ 19 69.6 72.5 + 2.9 133 80.5 86.3 + 5.8 239 256.4 259.6 + 3.2

21 37.6 30.3 —— 7.3 134 220.2 218.5 — 1.7 24.0 288.9 285.8 - 3.1

23 134.8 137.8 + 3.0 135 9.5 6.3 - 3.2 24.2 112.7 112.2 - 0.5

14, 268.5 271.3 4- 2.8 136 297.8 292.1 — 5.7 243 185.6 183.6  2.0

25 241.7 241.1  0.6 137 23.2 17.5 - 5.7 244 310.0 310.6 + 0.6

26 9.7 10.6 + 0.9 141 146.6 146.3 — 0.3 245 131.1 129.5 - 1.6

31 185.1 183.8 -- 1.3 142 146.8 14.1.0 - 5.8 246 27.7 27.1 - 0.6

33 81.5 81.8 + 0.3 14.3 55.0 52.7 - 2.3 24.9 127.4. 128.5 + 1.1

34 70.7 68.7  2.0 144 350.3 347.8 - 2.5 250 163.2 164.2 + 1.0

35 310.0 306.1 -- 3.9 145 242.3 237.6  4.7 251 164.0 165.4 + 1.4

38 102.3 99.5 —- 2.8 — 39.9 37.2 —- 2.7 253 82.5 80.8 — 1.7

40 42.1 41.5 - 0.6 147 221.9 220.2 - 1.7 254 269.3 270.0 + 0.7

4.1 326.6 327.1 + 0.5 148 226.1 216.4 — 9.7 255 219.6 215.3  4.3

43 344-8 346-8 + 2-0 149 309-8 309-3  0-5 251 243-8 244-3 + 0-5

4.4 11.3 4.3  7.0 150 60.8 61.4 + 0.6 259 134.2 136.8 + 2.6

4 45 199.7 199.9 + 0.2 151 110.1 108.1  2.0 260 217.4. 217.4. 0.0

4.6 136.3 136.7 -4- 0.4 - 354.3 357.3 -§- 3.0 261 225.2 219.7  5.5

47 112.8 113.5 + 0.7 217.1 217.6 + 0.5 262 224.2 224.5 + 0.3

51 148.3 153.2 + 4.9 152 145.5 144.0 - 1.5 263 227.3 222.9 - 4.4

52 289.6 285.5 — 4.1 153 356.5 351.4 - 5.1 264 277.8 273.1 - 4.7

55 231-8 226-1 -- 5-1 154 15-0 11-1 -— 3-3 265 2114 219-1 + 2-3

. 56 184.1 178.0 — 6.1 156 216.6 213.6 - 3.0 266 111.1 109.8 - 1.3

59 170.9 173.9 + 3.0 158 18.3 9.4 — 8.9 267 144.2 144.2 0.0

61 81.2 81.1 — 0.1 162 210.6 209.9  0.7 270 131.3 136.5 + 5.2

64 57.9 54.8 — 3.1 163 202.0 197.7 - 4.3 271 108.5 110.1 + 1.6

65 150.8 152.6 + 1.8 166 125.2 124.0 - 1.2 272 174.9 173.3 - 1.6

57 113.5 115.8 + 2.3 169 239.1 238.9 — 0.2 274. 118.3 128.5 -1-10.2

69 18.0 17.2 — 0.8 170 267.2 263.7  3.5 275 188.1 187.1 - 1.0

70 319.7 319.4 — 0.3 173 181.0 180.1 - 0.9 277 224.2 225.2 + 1.0

72 315.2 315.3 + 0.1 174 60.5 57.3 - 3.2 278 301.7 297.1 — 4.6

73 221.3 221.0 — 0.3 176 103.5 104.4 + 0.9 282 120.5 121.2 + 0.7

74 285.9 285.8 — 0.1 - 191.4 188.1 - 3.3 283 94.1 95.5 + 1.4

75 226.5 222.8 - 3.7 177 219.6 215.2 — 4.4 285 94.7 94.3 - 0.4

77 171.8 173.2 + 1.4 181 373 35.5 - 2.3 286 7.9 6.9  1.0

82 130.5 131.6 + 1.1 183 164.4 160.7  3.7 288 155.9 156.7 + 0.8

83 163.0 163.5 + 0.5 184. 164.8 160.3 - 4.5 290 21.9 18.6 - 2.3

85 224.1 223.6 — 0.5 187 37.7 36.3 - 1.4 292 10.7 10.3 - 0.4.

86 52.3 51.5 — 0.8 189 105.1 105.1 0.0 293 49.3 47.2 -- 2.1

90 317.0 319.8 + 2.8 191 173.5 176.2 + 2.7 295 22.2 22.0 — 0.2

92 276.1 276.9 -4- 0.8 194 214.5 206.1 —- 8.4. 296 251.6 251.2 — 0.4.

96 157.7 156.6 —— 1.1 195 108.7 104.7 - 4.0 297 77.2 80.5 + 3.3

97 74.9 77.3 + 2.4 197 4.0.2 38.8 — 1.4 298 25.6 27.5 + 1.9

100 224.8 221.7 — 3.1 - 285.6 282.1 - 3.5 301 75.4 78.2 + 2.8

101 310.4 311.9 -{»- 1.5 201 285.8 275.8 -10.0 302 81.7 84.5 + 2.8

102 67.6 63.0 - 4.6 202 131.0 130.5 - 0.5 303 292.8 293.3 + 0.5

104 301.3 298.5  2.8 204 269.2 278.0 + 8.8 305 135.0 14.0.5 -1- 5.5

105 74.6 79.9 -1- 5.3 205 288.5 280.0  8.5 306 27.2 22.4 - 4.8

107 16.1 13.5  2.6 206 296.7 292.2 - 4-‚5 307 155.0 155-5 + 1-5

109 157.6 157.3 - 0.3 207 166.9 168.4 + 1.5 308 348.3 352.1 + 3.8

110 140.9 139.2 - 1.7 208 30.2 29.9 - 0.3 309 335.2 336.8 + 1.6

112 51.8 50.4 - 1.4 212 265.8 263.7 - 2.1 310 1.9 2.1 + 0.2

113 75.0 74.9 — 0.1 213 83.1 80.4 - 2.7 313 125.8 128.2 + 2.4

115 258.0 255.9 — 2.1 215 124.7 127.4 + 2.7 316 265.1 265.9 + 0.8

116 299.6 298.1 - 1.5 218 67.2 61.8 - 5.4 318 185.4 183.4 — 2.0
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No. Equ. Reti. R-E. No. Equ. Reti. R-E. No. Еда. Reñ. RE.

О О О О О О О О О

310 147.3 149.8 l + 1.6 361 165.1 167.7 + 1.6 388 110.4 108.8  1.6

311 5.0 7.1 + 1.1 361 89.6 89.3 - 0.3 389 81.9 83.9 + 1.0

311 147.6 149.3 -| 1.7 363 150.7 148.3 - 1.4 390 181.3 181.8 + 0.5

313 18.0 14.8 - 3.1 365 19.3 13.1 - 6.1 393 173.3 171.0 - 1.3

316 43.5 41.3  1.1 366 115.0 118.7 + 3.7 394. 30.7 31.4 + 1.7

319 75.5 75.3 - 0.1 368 17.1 11.1  5.0 395 71.7 76.4 -|- 4.7

330 167.4 168.0 + 0.6 371 34.6 31.1  3.4 397 57.6 59.1 + 1.6

331 171.3 169.9 - 1.4 371 101.4 98.9 - 1.5 399 176.8 175.0 - 1.8

333 169.5 167.0 - 1.5 373 164.5 168.0 + 3.5 401 160.5 161.0 + 1.5

336 107.3 117.4 -}-10.1 374 110.8 111.5 + 0.7 403 191.1 188.7 - 1.5

34‘ 276-1 275-9 - 0-1 375 ‘вы 154»5  0-4 465 176-7 176-1 - 0-6

344 90.1 93.0 + 1.9 377 307.0 196.1 -10.8 406 311.5 310.7 - 0.8

345 300.4 301.1 + 1.7 378 91.4 94.4 + 1.0 407 19.7 18.3 - 1.4

346 179.6 178.7  0.9 380 81.9 81.0 - 1.9 409 111.5 108.1 - 3.3

35° 359-3 359-3 + 0-5 333 14-2 13-7 — °-5 4“ 9°-*‘ 9°-5 — °-3

351 75,5 79,0 + 3_5 384 169.1 169.1 0.0 414 168.8 170.0 + 1.1

359 78.6 77.4 - 1.1 387 100.1 98.1 - 1.0

(168) These differences being projected on a chart of engraved squares, an interpolating

was constructed and read off, when the following table of reductions resulted.

Cl1l'V€

I

5 R. ER. R. E-R. B.. E-R. R. E-R. R. E-R. R. E-R.

I О 0 0 0 0 о Y o o о 0 7 с о

О +2.5 60 +l.O 120 —0.9 180 +O.8 240 +l.9 300 +l.4

I0 +2.5 70 +0.6 130 -1.1 190 +l.5 250 +l.6 310 -i-1.6

20 +2.4 80 +O.3 140 -1.1 200 +2.2 260 +l.3 3% +l.9

30 +2 . 2 90 0 . 0 150 -0 . 9 210 +2. 6 270 +1. 2 330 +2 . 1

40 +l.9 100 -0.3 160 -0.6 220 +2.5 280 +l.2 340 -§-2.3

50 |l.5 110 -0.6 170 +0.l 230 -ç-2.3 290 +l.3 350 -}-2.4

60 +l.0 120 -0.9 180 +0.8 240 +l.9 300 +l.4 360 +2.5

(169) This table exhibits what may be called the Biascorrectz'on to be applied to the

20feet positions; and the effect of this correction when so applied is to produce a much better

general accordance, and an even distribution of positive and negative errors. In any case, then,

where it may become necessary to call in the evidence of the 20-feet measured positions (which,

be it observed, I do not recommend to be done in any case where deliberate and careful

measures with an equatorially mounted instrument can be had), I consider it necessary to apply

this correction. As an example, I shall take the 20-feet measures of the position of a Centauri,

the mean of which for the mean epoch 1835.791 is 215° 16’. Now, when it is considered that in

this instance none of the five 20-feet results obtained rest on single measures, and that, of all the

eighteen individual measures concerned in producing it, the highest (217° 18‘) falls materially

short of the lowest of the mean epochal results of the equatorial measures, it will hardly be

denied, 1st, that some distinct biassing cause must have existed to produce such a disagree

ment; and 2dly, that the tabular correction (+ 2° 33’) which brings up the deficient result to

217° 49’, if shown to rest on a large induction of instances extending over all kinds of stars,

presented in all sorts of positions, is not only admissible, but essential. The result so corrected

still falls short of the equatorial result for the same epoch (1835.791), viz., 219° 12’ by 1° 23’

4 D
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which seems to indicate that the bias in question acted in the case of this fine star in a more

positive and efficacious manner than in those of less conspicuous and closer objects. I should

observe, however, that, in examining with care all the cases of comparison presented in the table,

Art. 167, I have not found any distinct ground for concluding either the magnitudes of the stars

or their distance (when well seen and well separated), to have exercised any systematic inñuence

on the angles, or on the amount of the Bias correction.

(170) As it may fairly enough be presumed that this Bias, whatever its cause may be, acts

equally on all angles of position measured in the same way, the positions of Saturn’s satellites

measured with the 20-feet will also stand in need of the same tabular correction to render them

comparable with the measures which have been obtained with the equatorial, or which would

have been obtained (in the case of the satellites not being visible in that instrument) had its

optical powers been suiïicient to show them. As the correction in the north preceding quadrant

amounts at its maximum to + 2°.6, and in the south following to - 10.1, the total effect of the

Bias in a whole revolution of a satellite is equivalent to a periodical inequality influencing the

position to a total amount = 3° 42’ : the correction therefore becomes theoretically important, as

indeed it would be in the rotatory movement of a double star if it continued to be so observed

during a whole revolution.
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SPECIAL REMARKS

ON THE ’

MEASURES OF PARTICULAR DOUBLE STARS

IN THE FOREGOING CATALOGUES.

(171) А Toucani. RAO“ 46"‘; NPD 160° 26’. The mean results of the measures for

1835, 6, 7, are as follows :

l835.92 - Pos = 78 30

1836.73 “ 80 18

1837.74 “ 80 35

'I`hese angles indicate a direct movement. Mr. Dunlop states the quadrant in 1826 to have

been s f, with a difference of declination of 6”.62. The actual difference of declination at the

mean epoch 1836.78 is 3”.74 by calculation from the mean distance and position here given. As

I can fully rely on my angles, I have no hesitation in supposing the quadrant for 1826 to have

been mistaken. In that case, if the difference of declinatious 6“.62 can be depended on, and the

distance be supposed unaltered, the position in 1826 must have been somewhere about 71° 37',

which agrees well with the presumed direct motion. This star, therefore, deserves further

attention as an instance of pretty rapid angular rotation. There are two 20-feet measures of this

star which (corrected for Bias as per table p. 285) give for the epoch 1834.836 the angle of

position 76° 51’, which agrees exceedingly well, both as regards direction and velocity, with the

progress of the movements in the succeeding years, as above stated.

(172) lz. 2036. RA 1" 12“’; NPD 106° 41’. The change of angle in a single year, if

both my equatorial measures be correct, is so very great as to render it certain that this star is in

a state of rapid rotation. The place being such as to admit of its being pretty well observed in

northern latitudes, I have consulted former catalogues for observations of it. Struve’s does not

contain it ; but in my 5th catalogue of double stars it occurs, with a mistaken degree in N Р D,

as h, No. 2036. Referring to the original sweep, the degree appears to have been erroneously

cast up, and instead of 105 (as printed), should be 106. There can be, therefore, no

doubt of the identity of the object-as the description (dist = 2“, magnitudes 8 = 8) agrees

sufficiently well. The angle there assigned (53°.0) by a mean of two measures, corroborates

the great angular movement, and agrees in direction. The observations collected run as

follows :
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h. 2036. - 1830.786 -- Pos = 53°.00 - Sweep 307.

1835.717 “ 45 .0О

1836.958 “ 38 .05

giving an angular motion of 14°.95 in 6.172 years, or -2°.422 per annum. The faintness of

the small star (9 m) renders the equatorial measures difiicult, so that the angles are not to be

considered as normal, but no doubt can remain as to a rapid rotation, and hardly any as to its

being on the increase.

(173) p. Eridani. R A 1“ 33'“; N Р D 147° 3’. The measures of 1834 give for their mean

result a position of 122° 48' for the mean epoch 1834.841, which, compared with the single night’s

measure of 1835 (l835.583 - Pos = 120° 25'), would indicate a considerable orbitual motion.

Without desiring to attribute too much weight to this conclusion, 1 would remark that the

tendency of the 20-feet measures lies in the same direction. They run as follows :

Sweep 500. - 1834.758  Pos l20°.8 г Mean 1834800 Pos 1200 27,

504 34.821 120 .1 s

732 36.693 119 .5 д
735 36.753 |19 .5 s 1836723 "9 3°

These results are uncorrected for Bias (see p. 285), and the correction when applied tend

rather to increase the disagreement of the absolute positions given by the two instruments. But,

so far as any value at all can be attributed to them, they corroborate the orbitual motion con

tended for.

Mr. Dunlop has given measures of this star. His mean result for 1826 is 73° 6' n f (= 16°

54'), which must surely indicate some great mistake. Were the measure really 73° 6' s f (corre

sponding to a position = 163° 6' ), a rotation in the same direction, but much more rapid in the

interval, would account for it. But it is useless reasoning on such hypothetical data.

(174) h. 3823. R A б“ 54"‘; N P D 121° 4’. Т11е mean positions and epochs for 1836 and

1837 are :

1s36.626. — Ров = 1%° 58' —— (5)

1837.094 132° 2 (з)

Т11е star, however, appears to have been somewhat too faint for exact measurement with the

equatorial, and the great difference of the measured angles for epochs, so near as 1836.988 and

1837.071 (Equatorial Measures Nos. 1292, 1293), throws a doubt upon the orbitual motion,

which would otherwise seem to be very great. Still, I cannot but think that some such motion,

and in this direction, must exist, the more especially as the 20feet angles indicate a slight

change in the same direction. The mean result of the 20feet measures (when the Bias

correction is applied) is 130° 30', coinciding precisely with the mean equatorial result. This

star belongs to that interesting class of objects whose colour deviates the same way from white

ness, like 61 Cygni and а. Centauri.

(175) A. 70. R A 8“ 24"’; N Р D 134° 10'. If any confidence can be placed in Mr. Dunlop’s

measure, this star must be in a state of rapid rotation, the difference of his position for 1826

(320° 18') and mine for the mean epoch 1835.49 (350° 18') amounting to 30°. For so distant a

double star, this would, however, be an extraordinary rapidity of motion, and my measures, taken

seriatim (1833.273- 350° 7', and 1836.994 - 351° 27'), though indicating а change in the same
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direction, aíford no corroboration of so remarkable an angular velocity. The 20f`eet measures

are too close together in date to be taken as evidence of change in their interval, and their actual

difference lies the opposite way. Their mean (corrected for bias) is 350° 6’ for 1836.230, agree

ing extremely well with the mean equatorial epoch 1835.49 - 350° 18’.

(176) 11. 4128. R A 8“ 36"‘; N P D 149° 43'. The measures of 1835 and 1837 differ by

5° 47', but unfortunately they rely, each on only a single night's measure, and those of 1835 not

good ones. Still some degree of direct orbitual motion, though perhaps not so considerable in

amount, seems strongly indicated.

There is but one 20feet observation of this star (in sweep 764). The position given by

it (corrected for bias) is 222° 42', differing only 0° 48’ from the mean equatorial result 221° 54’.

(177) h. 4130. R A 8“ 37“‘; N P D 146° 57’. Т11е difference of the measures of 1835 and

1837 is no less than 7° 50', but the measure of 1835 is especially reprobated as too diiiicult, and

in 1837 the star was not well seen. In fact, the object is beyond the fair reach of the equatorial,

and from the 20-feet measure, which (corrected for bias) comes out 218° 54’, it is certain that

the equatorial measure No. 1458 1в entirely erroneous, and must be rejected.

(178) R. 9; R A 8“ 41"‘; N Р D 148° 6’. The comparison of the mean results for 1835

and 1837 indicate, with some certainty, a considerable angular motion.

1835.914 — Pos = 112°1s'(4)

1837.128 109 11 (9)

+1214 -3° 7’

Т11е 20-feet measures, itis true, indicate an opposite movement, but their evidence is

not to be taken as destroying the weight of the above conclusion, though it renders it probable

that the angular motion-3° 7' errs in excess. Meanwhile their mean (corrected for bias)

comes out 289° 27', which agrees within 40' of our mean equatorial result, 110° 6' = 290° 6’.

(179) 11. 4249. R A 9“ 42"‘; N Р D 124° 14’. Неге again the 20feet measures of

Sweeps 541 and 809 oppose the conclusion of angular movement, which else, from the conse

cutive progression of the results (Nos. 1504, 1505, 1506, equ. meas.) would appear satisfactorily

enough made out. Probably all the measures are in error, and in such a case it is satisfactory at

least to find the mean of the 20~feet results (corrected for bias as per table), viz.: 124° 57'

epoch 1836‘54, agreeing within a quarter of a degree with that of the equatorial measures

125° 12'- 1836.31.

(180) v Argus R A 9“ 43"’; N P D 154° 17'. The difference of 3° 26'“, between the

measure of 1836 and the mean result for 1837, would indicate, with considerable certainty, a

direct angular motion to a large amount, but that the former rests only on a single nìght’s obser

vations.

(181) ß II_1/drœ and Сити. R A 11“ 44“‘; N P D 122° 58'. The series of angles of

position of this fine double star, for the subepochs, calculated in the Synoptic Table for 1834.47,

1835.23, 1836.68, and 1838.09-which are respectively 338°.3, 339.3, 340.4, and 342.2, place

the binary nature and direct movement of this system beyond a doubt; the amount of motion

being +3°.9 in 3.62 years, or + 1°.O77 per annum.

The 20-feet measures of this star run quite irregularly, and are evidently entitled to no

reliance.

4 в
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(182) h. 4495. R A 11" 57“; N P D 122° 0’. The mean equatorial angle differs nearly

7° from the 20-feet result (duly corrected for bias). But the small star, in both the equa

torial sets of measures, is noted as 10 m, a sutîìcient indication of the impracticability of measur

ing it in that instrument with any degree of certainty. It is probable that errors (arising from

the inequality of these stars) exist in all the results.

(183) a Crucis R A 12“ 17“; N P D 152° 9’. This beautiful double star has attracted the

attention of all the more recent southem observers. Lacaille does not notice, however, the fact

of its being double, from which Mr. Riimker surmises that it may have been closer in his time

than at present, which is rendered not improbable by a comparison of measures of its distance

taken within the last twenty years. Mr. Riimker describes it as involved in a milk-white

nebulosity (Preliminary Catalogue, pp. 15, 17), a description which I am at a loss to understand,

unless it refer to the bright surrounding light of the Milky Way. At least I have never noticed

any nebulous accompaniment to this star, on any of the very frequent occasions on which I have

viewed it, or shown it to others.

(184) 111 attempting to trace the orbitual motion of the individuals of which this double

star consists about their centre of gravity, we are deprived of any assistance from their

catalogued differences of R A and N Р D, by the absence of any such differences in Lacaille’s

catalogue, and by their precariousness in more recent ones. In such a case, micrometrical

measurements only can be relied on, and of these I am not aware of the existence of any prior

to those recorded by Mr. Dunlop in 1826. (Mem. Art. Soc. vol. iii.) Mr. Riimker, it is true,

assigns 12”.3 as the A. R A in arc, and 4".45 as their A. P D, but he does not state how these

quantities were obtained, and it is to be presumed that they result from independent places of

the stars. Comparing therefore only Mr. Dunlop’s measures (their mean result and epoch) with

my own, taken with the equatorial, we have as follows:

Authority. | Epoch. ‘ Position. I Epoch. Distance.

Dunlop, . . 1826.45 1 14° 24’ 1826.23 5".29

Herschel, . . 1835.33 120 36 1836.36 5 .65

8.88 +6° 12'

(185) If the position assigned by Mr. Dunlop can be entirely relied on, this comparison

indicates an orbitual motion at the rate of + 0.698 per annum. This conclusion, however, is

not reconcilable with the series of sub-epochs computed from the measures of the successive

years 1834, 5, 6, 7, 8, as stated in the foregoing synopsis of my measures, which indicate with

considerable decision, a. much slower orbitual motion ( 0°.478 per annum), and in the opposite

or retrograde direction.

(186) а. Crucis is accompanied by five small stars to the southward, arranged in an irregular

line concave towards the large stars. Of these, the principal and the most distant has been

observed by Lacaille, and by most subsequent astronomers. Respecting the magnitude of this

star there is a good deal of difference of statement. Lacaille calls it 7 m, Johnson 5, Fallows
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and Taylor 4, Dunlop 6 or 6.7. In my equatorial observations it is marked 6 and 7, while (as

might be expected), in the 20-feet it has been estimated at 5 m. Probably, therefore, 5.6 m is

about the truth. It is its proximity to so bright a star as a Crucis which makes the estimation

difficult. From the differences of the catalogued places by Lacaille, Fallows, Johnson, and

Taylor, and from the micrometrical measurements of Mr. Dunlop and my own, the following

may be stated as a synopsis of its computed, or measured position and distance. The micro

metrically measured elements reckon from the larger star of the double star; those computed

from the catalogued differences, from the middle between the two constituents.

Authority. ' Epoch. I Position. Distance

Lncaillc, . . 1750 215° 48' 92".45

Fallows, . . 1824 ЮЗ 12 92 .47

Dunlop, . 1826 200 O 87 .29

Johnson, 1830 202 18 87 .99

Herschel 1836.43 201 30 . . . . . .

Ditto, 1836.75 . . . . . . 90 .69

On the whole of this evidence it may be probably concluded that the small star in question

has not materially changed its relative situation with respect to the large one, since there is

reason to suppose that Lacaille’s difference of Right Ascensions ( - 7.60), from which the

results for 1750 are calculated is too large. If this, however, be not the case, a difference of

proper motions exists which carries the small star relatively in a direction nearly at right angles

to the line connecting it with the great one.

(187) y Centauri. RA. 12 32 N P D 138°.1’. The extreme closeness of the individuals

of this remarkably fine, but difficult double star, which are equal, and each of the 4th magnitude,

necessarily renders the positions precarious. Nevertheless, their assemblage in two subep0chs,

1835.32 and 1836.63, so chosen as to divide the total value (13) of the whole series of measures

equally between them, leaves no room to doubt of a very rapid direct angular movement, for we

thus obtain the following data:

sub-Ep0¢h1s35.sz — Ров 351°35' (7)

1836.33 357 21 (в)

Interval, 1.06 Motion, +5° 46’

which is at the rate of + 5°.440 per annum.

(188) ‘у Virgz'm's. R A 12“ 33'“ N Р D 90° 31’. The apparent perihelion passage of this

interesting double star took place in the first half of 1836, and the appulse of the two stars

proved (as predicted) so very close as to cause it to appear as a single star to all but the most

powerful and perfect existing telescopes under the most favourable circumstances. In no part of

the interval from 1835.971 to 1837.545, both dates inclusive, was it possible to observe any

certain elongation of the united discs with the 7feet equatorial, capable of being in the smallest

degree relied on for a measure. It should be observed, however, that owing to the influence of

the arid and heated sandy tract intervening between Feldhausen and Table Bay, to the north
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ward of the former station, it was rare to procure even moderately tranquil images of stars

situated so near the equator. In consequence, almost all the measures obtained of this star were

procured only by the most obstinate patience and perseverance in waiting for favourable

glimpses, occurring among long intervals of confused and agitated definition, as the notes

appended to the individual night’s results sufficiently show.

(189) During the interval between the dates above mentioned, the star was frequently

examined. On the night of the 21st Dec. 1835, it was kept in view nearly an hour, trying all

sorts of methods to divide it, but in vain.

“ I see the disc round and sharp, though tremulous, and the rings &c. all in motion ;-no power I can apply

gives me the least certainty of an elongation. To this telescope, with its highest power and in good action, the

star is single. (7 feet Equ.)”

Again, on the 23rd December, 1835, it was examined with all the usual powers up to 400.

“ Definition very far superior to any I have ever had of this star since I have been at the Cape. Its disc, at

the best moments, is seen steadily round. I can no way succeed in dividing it. When the focus is over-urged,

to give the smallest disc, it was seen a little wedge-formed downwards, but turning the telescope in that state on

Spica the same appearance wa seen. This observation was made just before and during the moming twilight,

and as the star gained altitude the definition continued improving.”

“ January 10, 1836. In the best moments I fancy I see a very trilling elongation-roughly about the direc

tion of the meridian with 279 and 300.” [400] “ Worked at it a full hour, tumed the objectglass and its cell in

the tube half a turn round with remarkably good effect.”

“February 9, 1836. In the commencement of twilight, in the thin scud of a black south-easter, which is

beginning to bring up its cloud after a cloudless night, I feel pretty sure that there is an elongation as indicated.

Pos 13° 50’ a single measure, with the lowest weight a measure can have.”

February 18, 1836,-20-feet reflector. “ Viewed 7 Virginis with powers 320 and 480 which gave round discs

and very good definition; but could get no indication of its being double. Far better defined than 7 Centauri,"

which had just before been viewed with the same instrument, and which was seen well elongated, and in

momentary glimpses separated with 320 and a triangular aperture.

May 3, 1836. “ With the utmost patience and the greatest difficulty, from the violent agitation of the star, I

think I have a measurable elongation. Pos = 5° 30’ ” (Ъу а single measure).

May I2, 1836. “ 1 bears No. 4 better than usually No. 3, and I am almost sure it is elongated a very little.”

Pos = 3° 30’ (by a single measure marked -_i-_).

“ January 14, 1837. Being a most glorious night, I waited till 10h. 20m. Sid. T, and then attacked 7 Virginis.

Capitally defined, though catching. Bore No. 4 well. In some moments I keep suspecting an elongation from

f to p, but at others it is quite round. Put on aperture 2} inches-a beautiful planetary disc without rings. If

it be elongated the major axis is not more than 116 greater than the minor. In short, I came to the conclusion

that for anything I could see to the contrary the star is single. In this state, turned the telescope on 7 Centauri

which the powers No. 3 and No. 4 distinctly elongate, consequently I conclude that the distance of у is at most g,

perhaps gf that of 7 Centauri, which is certainly under 1".”

“ April 24, 1837. The best sight of 7 Virg. I have ever got since my residence at the Cape. Quite round

with No. 4, nor the smallest sign of elongation that I can perceive. The rings lrrandísh a little, but slowly, and

the disc moulds a little, but it is altogether finely defined, and examined quite at ease. 2“ west of merid.”

“ May 18, 1837. Scarcely a doubt of elongation. Long contemplated with No. 4. It is surely not round,

and position, by 3 measures, = 202° 0’. (Brandishing but a disc.) After an hour’s rest of the instrument much

less evidently elongated. Still I think it is so, but am by no means so certain as when first seen.”

“ June 27, 1837. I am almost certain of an elongation 60’: п f or s p ; but the star will not bear No. 4.

No. 3 shows it round, but wants power. A reading (such as it was) of the micrometer taken, gave Pos = 211°

40'."
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“ July 19, 1837. Certainly elongated. Of this I have no doubt. The star is better defined than I ever saw

it at the Cape under No. 4. Definition excellent-for this star unequalled. Pos. by a single reading 210° 20’.

-Further examined. When best in focus, Е. е. when disc reduced to its least magnitude, perfectly round. Turned

the telescope on ß Corvi and 6 Corvi. In similar state of the focus I see the same elongation in the same direc

tion, but when perfectly adjusted the discs are quite round, and so is that of 7 Virginia.”

(190) Such is the history of my observations of this star during its perihelion appulse.

The time of the perihelion passage appears to have been retarded nearly two years beyond that

predicted in my first calculation of the orbit, the elements of which, however, as subsequent

observation has shown (with the exception of the excentricity), are incapable of representing the

motion of the stars far beyond the limits for which they were calculated, however completely the

conditions of it were satisfied by them within those limits. The reason of this abandonment of

the old supposed orbit, and the substitution for it of one diifering so very widely from it in all

but the single element above mentioned, which the further progress of observation has

necessitated will be readily understood by the inspection of the annexed figure, in which

O

MD A B represents the actual: orbit described by the one star about the other at S, and

m d a b the orbit represented by my first elements. It will be seen that the two orbits are

almost exactly coincident over all that portion of each which conesponds to the interval

4 1‘
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embraced by the observations from 1781 to 1835, within which alone, micrometrical measures

had been at that time obtained-»the actual or smaller ellipse being curiously packed within

the other in the manner of an osculating curve, intersecting it in four points, and deviating from

it in the intervals between them by a quantity much too small to excite any suspicion of error at

that time.

(191) This is not the first by many instances in the history of scientific progress where, of

two possible courses, each at the moment equally plausible, the wrong has been chosen. But in

this case, the adoption of the larger ellipse seemed to be necessitated by the positions concluded

from the observations of Mayer in 1756, and of Bradley in 1718, which it appeared desirable, if

possible, to conciliate.* Now, however that mìcrometric measures have been sutiiciently mul~

tiplied, positions obtained like that of Bradley by mere allineations with distant stars, one eye

being at the telescope, the other directed to the heavens; or like that of Mayer, by a still more

insecure method, viz., by independent differences of R A and Р D taken from a catalogue, can

by no means be admitted among the normal data to be used in the determination of

elements.

(192) The lapse of a very few years suŕliced to show that the movements of the stars are

performed with much greater rapidity, and in a much smaller orbit than that at first assigned to

them. Elements of their orbit have been computed from time to time by Messrs. Maedler,

Encke, Captain Smyth, the late lamented Professor Henderson, and, recently, by Mr. Hind;

also by myself, in 1843 (to which reference has been made by Captain Smyth, in his useful and

elaborate work, “A Cycle of Celestial Objects,” ii. p. 281). It is not a little remarkable that all

these calculations agree in assigning almost precisely the same value to the e.rcentrz'cz'tg (physically

speaking, the most important of all the elements) as that resulting from my earlier calculations,

though they differ materially from each other in the position of the orbit in space, and

especially in the period; Captain Smyth’s period still extending to 196 years, while, with a

certain combination of other elements, so low a period as 124 years seemed to myself not

absolutely excluded; at least if all the micrometrical observations on record be considered as

entitled to equal credit.

(193) This, however, for reasons which will presently appear, I consider more than

questionable; and as the complete establishment of the elliptic motion of this binary star is a

point of high importance-one of the great facts indeed of modem astronomy-a re-investigation

of its orbit, founded on careful examination of all the recorded measures will not be deemed

irrelevant in this place. To this end there are assembled in the following table the mean results

"’ In my earlier investigations of the orbit of this star, a mistake ot' 10° was committed in reading ofi' from а

celestial chart the angle of position of the two stars а and д Virginis, with which Bradley compared the double

star. Mr. Henderson has rectiñed this mistake. In consequence of it the agreement of my first orbit with

Brad1ey’s observations is only apparent, my calculated position for 1718 being 159° 17’, and the position actually

resulting from Bradley’s comparison (with the due corrections for precession and ocular equation) being 150° 52',

instead of 160° 52, as set down in my paper (Mem. Art. Soc. 1832). It is remarkable, however, that Mr.

Henderson deduces from his own elements, a position of 161° 16‘ for the epoch in question, differing by less than

2° from my computation, though starting from such widely diiïerent elements. Both are erroneous, however,

and this important observation of Brad1ey’s will be found very satisfactorily represented by the elements about to

be given further on. _

-__ ———. А --.-_Aŕî_ ___.._-„___ --_-~~-- --<-P--`~<



PARTICULAR DOUBLE STARS IN THE FOREGOING CATALOGUES. Q95

' ’‚‹ ——›-г "

О

2’ i

of all the recorded observations of its angles of position (micrometrically measured) which had

come to my knowledge up to Sept. 1845.

No. l 9 Obs. No. t 9 Obs. No. t 9 Obs,

1 1781.89 13o°44' H 20 1832.30 69° 55’ D 39 1837.11 165° 27’ Sm

1 1803.20 11o 15 H 21 .40 71 16 Sm 4o .41 157 55 2

3 1820.29 x05 15 2 22 .52 73 3o 2 41 .48 156 14 М

4. 1822.25 103 14 Sh 13 1833.18 61 46 h 42 1838.08 137 18 h

5 .35 102 4.4 2 24. .3о 61 9 D 43 .28 135 41 Sm

6 1815.31 96 53 S 25 .33 63 lo Sm 44 .31 133 15 D

7 -34 91 ss г 16 -31 65 32 2 4s 43 231 5 O

8 1818.35 9o 30 h 17 1834.30 47 9 Sm 46 .43 119 11, М

9 .38 91 30 2 28 .31 4.6 4.8 D 4.7 1839.31 114 35 D

10 1829.22 87 43 h 19 .38 51 4o 2 48 .4o 117 12 Sm

11 .39 88 17 2 30 .41 39 o h 49 1840.38 205 43 D

11 1830.38 82 5 h 31 .84 33 16 2 50 .4_5 ¿Q5 4; О

13 .39 81 19 D 31 1835.11 21 27 h 51 1841.34 200 3 D

14 .59 82 10 B 33 -33 15 19 2 52 .35 200 11 М

15 1831.33 77 12 Ь 34 .40 14 59 Sm 53 1841.34 197 25 A

16 .35 78 12 D 35 1836.28 35o 9 D 54 .4.1 194 59 D

17 .36 80 55 2 36 .34 349 48 Sm 55 1843.33 191 36 Sm

18 -38 77 54 Sm 37 4‘ 331 34 S 56 1845-34 185 ч Sm

19 1832.27 70 20 Ь 38 1837.20 280 25 E

In this table, the positions set down on the authority of each observer (with exception of

those of M. Struve in 1834) are the means of his recorded observations for each year. The first

column contains a number for reference ; the second, headed t, the mean epoch of observation ;

the third, headed д, the angle of position corresponding, and the fourth, the initial of the

0bserver`s ваше?"

(194) If these positions be projected on а chart of engraved squares for the purpose of

mutual intercomparison, in order to the construction of an interpolating curve representing the

most probable course of the variation of this element during the whole interval of observation, it

will at once be apparent that the observations of M. Struve from 1828.38 to 1834.38, both

inclusive, cannot possibly be used in conjunction with the rest of the series. A curve drawn

through the points representing these observations, separates itself gradually and systematically

from that which expresses with the utmost consistency and regularity the general course of the

movement as deduced from all the other authorities, the amount of deviation at length reaching

no less than 9°, after which it ceases abruptly, the subsequent _results of M. Struve’s measure

ments, as well as those prévious to 1828, being in good accordance with the rest, on their

whole evidence, as so represented. This is clearly a case in which no middle course can be

taken. To include these observations with the rest by a system of taking means, would

be to sacrifice the validity of both series, and to mar the chain of data at a most important

* A. Airy; B. Bessel; D. Dawes; E. Encke; H. Sir William Herschel; h. Herschel,juni0r: M. Maedler;

O. Otto Struve; S. South; Sm. Smyth; Б. Struve; s. Sabler.
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point of its history. I shall, therefore, proceed independently of them, and as it would be

manifestly unfair in an investigation of this nature arbitrarily to retain some and reject others,

among a series of results recorded by the same observer, shall leave, in what follows, M. Struve’s

measures out of consideration, proposing on another occasion to make them a subject of especial

inquiry with a view to the determination of an orbit resting solely on their evidence.* The

observation No. 53 having been made with a double image micrometer, giving confessedly dis

torted images, and standing, moreover, in irreconcilable contradiction to the general evidence of

all the other observations from 1840 to 1845 inclusive, is also rejected.

(195) The following tables express, the first, a series of mean epochs and positions deduced

by taking means of the observations of each year (with the exceptions specified); and the

second, the course of the interpolating curve which on a general and perfectly impartial con

sideration of all their evidence, appears to me to exhibit the most probable course of the

movement throughout (as deduced from observation without the aid of any elliptic hypothesis),

and more especially during the year 1836, when, owing to the excessive closeness of the stars, all

micrometrical measurement was, if not precluded, at least rendered liable to errors of unusual

magnitude.

TABLE OF MEAN OBSERVED EPOCHS AND ANGLES OF POSITION OF y VIRGINIS.

¢ О Observ. used. 1 9 Observ. used. g 9 Observ. used.

O I О 1 О I

1781.89 130 44 1 1831.31 70 34 19, 20, 11 1838.31 233 22 42, 43, 44

1803.20 120 15 2 1833.27 62 2 13‚ 24-» 7-5 45,46

1811.15 103 14 4. 1834.34 44 19 27,28, 30 1839.36 215 53 47,48

1825.32 96 53 6 1835.25 18 13 31-, 34 1840.41 205 41 49, 50

1818.35 90 30 8 1836.31 34.9 58 35, 36 1841.34 100 7 51, 51

1829-11 81 43 ‘о 183641 331 34 з’ 184241 194 59 54

183°«14 81 55 11. ‘з. 14 1837-3@ 267 15 38. 39.41 134333 191 36 55

1831.35 77 46 15, 16, 18 1845.34 185 14 56

TABLE OF INTERPOLATED EPOCHS AND ANGULAR VELOCITIES OF у VIRGINIS FOR ANGLES

OF POSITION FROM 10° TO 10°.

i

в 1 -_ io e г _ ‘É e 1 — ‘Ё о г — È@

dt di dl dt

О 0 O O О 0 D O

130 1783.41 0.48 50 1834.04 18.1 330 1836.37 61.0 250 1837.72 34.5

120 1803.61 0.60 40 1834.51 13.3 310 1836.53 67.1 240 1838.04 28.0

110 1816.60 0.99 30 1834.90 29.4 310 1836.67 70.8 230 1838.46 10.9

100 1824.20 1.74 10 1835.13 33.3 300 1836.81 71.0 110 1839.06 14.9

90 1828.47 3.1 10 1835.52 37.0 290 1836.95 71.2 210 1839.94 9.6

80 1830.90 5.1 0 1835.78 41.7 280 1837.09 66.4 200 1841.34 5.6

70 1831.43 8.2 350 1836.01 47.6 270 1837.25 55.6 190 1843.84 3.2

60 1833.40 12.7 340 1836.10 55.6 260 1837.46 43.9 185 ' 1845.50 1.7

’* This only applies to the observations marked Е. Those by M. Otto Struve, with the Pulkova telescope

are, of course, retained; as also the highly important joint observation No. 37, which cannot be dispensed with.

.1-_¿nain-_-__ 1-;-_.«.ï_..__._-_ . _
-4 —— _-ï - _*______ ‚ _ ¿_ ‚м. ..__¿___. I __ Ñ.
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(196) Setting out with this latter table as a basis of calculation, I find the following elements:

Excentricity, . . . . . . . е = 0.87952

Inclination to the plane of projection, . . . . 1 -_- 23° 35’ 40"

Position of ascending node, . . . . . Q = 5° 33'

Angular distance of Perìhelion from Node on the plane of the о I

orbit, or true angle between the lines of Nodes and Apsides, Ё Ä = 313 45

Epoch of Perihelion Passage, . . . . . 1 _-_ A. D. l836'43

Periodic time, . . . . . . I’ = 182-12 years.

and the following formulœ of computation 'thence resulting:

tan (v —— 46° 15') = [0'03791] . tan (9 - 5° 33')

tan 5 u =[940293].t.an 5 v.

1836-43-1 = [9-70409] . {.. —— [1-702371 . sin ...}

Epochs,

›

›

(197) C'omparz'son of these .Formulœ and Elements with the Table of mean observed

Aff. (191).

I 6c 90-90 г 9c 90-00 I 9c 9c-90

O I О 1 О I O Í 3 O I O I

1781.89 131 0 + 0 16 1831.31 70 8 - 0 16 1838.31 134 12 + 0 50

1803.10 _121 2 + 1 47 1833.17 60 10 - 1 52 1839.36 216 14 + 0 31

1811.15 104 51 + 1 18 1834.34 44 14 + 0 5 1840.41 106 4 + o 11

1815.31 99 6 -|- 1 13 1835.15 10 16 + 1 13 1841.34 199 50 - 0 17

1818-35 90 57 + 0 17 1836-3! 333 27 —16 31 1842.41 194 33 - о 16

1819.11 87 55 + 0 11 1836.41 315 4,0 _ 7 44 1843.33 ‚99 55 ._ ¢ 4;

1830.44 81 24 + 0 29 1837-30 269 6 + 1 41 1845.34 185 14  0 8

1831-35 77 13 - 0 зз

(198) Comparison of the same

l
|

(199) It will not

Elements and Formulœ with the Table ф‘ interpolated Epochs.

0 9c-00 9 0c\0o 9 9c-90 0 9c-90

О C Í О D I О О I о О I

‘во +0 34 50 -0 40 330 -4 8 150 +1 7

110 +I 47 4.0 +0 19 320 -4 9 240 +0 55

110 +1 59 30 +1 7 310 -4 7 230 +0 59

1Ф9 +I I3 1-0 +1 1 300 -3 22 220 +0 19

90 +0 33 I0 +0 18 190 -1 43 210 +0 12

30 -0 5 О —-0 51 180 +0 4 100 -0 9

7° -O 46 350 -1 14 170 +1 33 190 -0 50

60 -1 14 340 -3 30 260 +1 35 185 -0 34

be found easy to represent either the interpolated or the mean observed

epochs throughout much more closely than by these elements. With regard to the deviation of

16° 31’ in the observed epoch of 1836.31, neither Captain Smyth nor Mr. Dawes are, I believe,

disposed to attribute any weight to their observations at that epoch; the stars being then so

4 G
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excessively close that a doubtful elongation was all the indication of its being actually double

afforded by their instruments. The Dorpat angle at the perihelion epoch though stated by M.

Struve (llfensurœ Micrometrícœ, &с. р. 288) to be the result of three days’ observations by

Messrs. Otto Struve and Sabler, is in fact the mean of two measures of the latter, which, no

doubt for valid reasons, he has considered preferable to the others, and indeed the great

difference among the individual measures on these three days (which, allowing for the motion qf

the stars in the interval, amounts to fully 12°) clearly shows the difficulty of the observation and

the necessity of exercising some judgment in giving a preference to'some one result over the

other. Now one of M. Sabler’s observations thus preferred gives 329° 42’ for the position at the

epoch 1836.41, differing only by 4° 2’ from our computation. The other discordances are not

greater than may very reasonably be looked for in the present and past state of this inquiry, even

when dealing with the mean results of several observers: and the chief among them (that of

1825.32) would be reduced to little more than half its amount, had M. Struve’s observation at

that identical epoch been used in place of that actually employed. On the whole showing,

therefore, I think it will be readily admitted that the elliptic hypothesis is very satisfactorily

sustained. The apparently systematic alternation of positive and negative errors, each prevailing

over considerable arcs of the orbit, might indeed be regarded, in a more advanced state of the

subject, as indicative of some disturbing cause of a periodical character, but at present such a

conclusion would be quite premature.

(200) The allineation of Bradley and Pound of the two stars of y with the line joining a and

ö Virginia in 1718.10 has not been included among the data of our interpolations, which extend

only from 1781 to 1845. It will therefore be interesting to see how nearly our new elements

represent this remarkable observation. I have already observed (see note on Art. 191) that

the true angle of position resulting from this allineation at the epoch in question is 150° 52‘

instead of 160° 52’, as by a mistake of 10° in reading off the angle of position of those two stars,

I originally stated it. Now if we calculate the position for that epoch from the elements above

given, we find it to be 149° 16’, diH`ering by only 1° 36’ from Bradley’s comparison duly

corrected for the ocular equation. This is certainly very satisfactory, being within the limits of

what we must even now call good micrometrical measurement. The error of the position

concluded from the places ofthe two stars in Mayer’s Catalogue for 1756 is - 5° 26’.

(201) Hitherto no notice has been taken of the apparent distances. They have formed no

part of the data from which any of the elements above stated have been computed. The

following comparison of the measures taken at different epochs and by different observers with

those calculated by the aid of these elements for the respective epochs exhibits a correspondence

which, under all the circumstances of the measurements, must be regarded as inthe highest

degree satisfactory, and as completing beyond all reasonable doubt the evidence in favour of

elliptic movement.

'ìf" -»-~~- «——— —— -———-—;————— »-- «.,`.,___ _ __ . —— ;|_1
_ ___ __ ‚‚—— -- -— A _„___ »,___„_ __ ‚т: _ _ =l ___
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t po pc pcpn Authority. t po pc pc-po Authority.

/Í /Í Il Il Il /Í

1781_9 5.63 5.60 -0.03 H. 1833.4 1.18 1.10 -0.08 Sm. Е.

1803.1 5.91 4.97 -0.94. H. (Р) 1834.3 1.07 0.84. -0.13 Sm, h, D, 2

1819.4, 3.56 3.54. -0.01 2. 1835.4. 0.5: 0.64 +0.13 Е, Sm.

` 1811.1 3.31 3.19 -0.13 Е, Sh. 1836.4 0.16 0.50 +0.14. 2, (Р)

1813.1 3.30 3.04. -0.16 Amici. 1837.4. 0.60 0.57 --0.03 2, E, M,

1815.3 1.81 1.74. -0.07 2, S. 1838.4. 0.83 0.86 +0.03 Sm, О, M,

1818.4. 1.o7 1.11 +0.14 2. 1839.4. 1.00 1.01 +0.01 Sm.

1819.3 1.79 1.05 +0.16 2, h. 1840.4 1.18 1.37 +0.09 О, D.

1830.4. 1.90 1.81 -0.08 B, h. 1841.3 1.65 1.61 -0.04. D, M.

1831.3 1.77 1.61 -0.15 D, h, E, Sm. 1841.4 1.71 1.86 +0.14 A, D.

1831.4. 1.13 1.37 +0.14 D, h, E, Sm. 1843.3 1.90 1.06 +0.16 Sm.

In this table po denotes the observed and pc the calculated apparent distance or radius vestor

ofthe ellipse. The observations of 1781 and 1803, as well as that of 1836, at the epoch of the

perihelion passage, are founded on estimation of diameters, and are therefore necessarily liable to

greater error than the others, which all rely on micrometrical measures. In particular, the

estimate of 1803 is certainly much too large. That of 1836 is doubtless an under estimate,

owing to the peculiar and diíiicult circumstances of the observation of which an account may be

seen in M. Struve’s great work (Mensurœ lllícrornetńcœ, &c.) Тhe other errors are all within

the limits which the different micrometers, and, above all, the different habits of observers in

clipping the stars more or less closely, &c., have hitherto (unfortunately) been found to admit as

easily possible, and which render it, in my opinion, impossible to employ the measurements of

distance hitherto recorded, as safe elements of calculation. The semiaxis of the real orbit which

these comparisons suppose is 9”.69.*

’ Since the greater part of these calculations were made, I have received, through the kindness of M. Maedler,

the following series of observed epochs: 1841355, Pos 200° 6'; 1842361, 196° 11'; 1843349, 192° 9'; 1844356,

188° 55'; l845'367, 186° 57’. These epochs have not been included in our interpolation, and cannot therefore be

fairly compared with its results. When projected separately, they exhibit a s_1/stematíc and regularly1'ncrea„1in¿v

deviation from the projection of Mr. Dawes’ and Captain Smyth’s observations, of the very same nature as that

which compelled me to abstain from including among our normal data the Dorpat observations from 1823 to

1834. Facts of this kind go to prove that full confidence cannot yet be placed in any micrometrical measures,

even of position angles, and in the case of easy stars (as this is once more become); and they lead us to insist on

the necessity of an immense accumulation of measures from a variety of observers, and unremittingly continued

for a long series of years, as the only ground of hope for the attainment of accurate elements of this or any other

double star. This communication is accompanied by a set of elements- (the fourth now calculated by this inde

fatigable astronomer)-placing the perihelion epoch at 183629, and assigning a period of 148-78 years. Com

paring the orbits which seem entitled' to most reliance,-it appears certain that the excentricity lies between 0'855

and 0°880, the inclination between 23° and 27°, the perihelion epoch between 1836-20 and 1836'45, and the period

between 140 and 190 years. The best defined element is that which is usually, but absurdly, called the place of

the perihelion on the orbit (or Q + А in the notation of Art. 192), which cannot diiïer above a degree one way or

the other from 319° 20’. This language ought to be reformed, and the element itself disused, by general consent

among astronomers, as a source of endless misapprehension and mistake.
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(202) к Centauri. R A. 13“ 42"‘, N P D. 122° 9‘. In obs. 1729 (Equatorial Measures) this

star was measured at the moment when close to and almost in contact with Halley’s comet. On

the measured distance I can place no reliance, but the position is good and agrees within 0° 42’

with the mean result of all the equatorial measures, and within 0° 29’ of the twenty-feet position

corrected for bias. No argument in favour of any refraction in the atmosphere of the comet can

be drawn from the measures in question.

(203) а. Centauri. This superb double star, beyond all comparison the most striking object of

the kind in the heavens, and to which the discovery of its parallax by the late Professor

Henderson has given a degree of astronomical importance no less conspicuous-consists of two

individuals, both of a high ruddy or orange colour, though that of the smaller is of a somewhat

more sombre and brownish cast. They constitute together a star which to the naked eye is equal

or somewhat superior to Arcturus in lustre. Individually their magnitudes have been very

dfferentlg/ estimated by other observers from what I consider to be the correct values. All agree

indeed in assigning the first magnitude to the principal star, or that which follows in R A, but

whereas Lacaille, and after him Fallows, Johnson, Taylor, and Messrs. Dunlop and Rümker,

estimate the preceding star as of the fourth magnitude, I have never estimated its magnitude as

seen with the equatorial lower than 2.3, and the mean of all the magnitudes assigned to it with

that instrument is 1.73 or 1} by a mean of eleven observations. With the twenty-feet it is

stated on the only three occasions on which its magnitudes has been registered as 2, 1}, and 3,

but the latter is decidedly an under-estimate, as, on the very numerous occasions in which the

star has been viewed in that instrument, my habitual judgment has inclined rather to the first

than the second magnitude-and on the whole evidence afforded by my experience, I am dis

posed to assign to it a magnitude which may be deemed indifferently either a very low first or a

very high second. That this judgment is not to be lightly put aside, appears from the following

note which I find appended to the 20-feet observation of sweep 578 (April 24, 1835), after its

measurement as a double star. “ A truly noble object. The image received on a sheet of good

thick letter paper” [N.B. It was good royal super/z`ne drawing paper. Note added April 25*]

“ was distinctly seen behind it; when the paper was tripled it required some attention, but when

doubled it was conspicuously visible. Atfour _feetfrom the eyepiece, it showed on the paper, seen

in front (by reíiected, not transmitted rays), a superb double star. The light was very strong, and

the distance might easily have been measured with a pair of compasses could the tube have been

kept steady. The ratio of the lights of the two images appeared much more unequal than when

viewed through the telescope.”

(204) It is not necessary to rec_ur to the hypothesis of variability to account for this diffe

rence of estimation. To any one accustomed tothe use of large telescopes, as compared with

those with which the observations of the astronomers above enumerated were made, the fact must

be familiar, that the apparent inequality of two stars seen at once in the same field of view

diminishes, as the light of the telescope is greater. With the cause of this phenomenon, which

is to be sought, no doubt, in the physiology of vision, we have here no concern, but it ought to

be always bome in mind when the comparative magnitudes of stars is under discussion. I may

take this opportunity to mention, that advantage may be taken of it in photometric comparisons

of bright objects, when it is required to decide which of two, nearly equal, is the brighter. The

* On actual inspection of the paper next morning by daylight.
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light of both being weakened by reíiexion, more or less oblique, at a glass or metallic surface,

degrees of inequality will be rendered evident, in a manner to leave no doubt, which would

otherwise escape notice. I have more than once had recourse to this mode of observation in the

photometric comparison of nearly equal bright stars, where some degree of uncertainty has

remained as to their rank in magnitude. Of course it is necessary that both should be reflected

at the same angle-a condition easily satisfied by holding the reflecting surface so that the line

joining the reflected images shall be parallel to that joining the direct ones.

(205) ТЬе proper motion of this double star is so considerable (amounting, according to

Mr. Henderson’s determination, to З".58 per annum*), that, unless a physical connexion between

the individuals be supposed,_such that the movement of translation through space be common,

the one star would, in the interval since Lacaille’s observations, have left the other behind nearly

5’ in arc. This consideration alone suffices to decide us in admitting a binary connexion between

them, and it will therefore be interesting to see what evidence observation furnishes of orbitual

motion round their centre of gravity. For this, however, the data are somewhat precarious, as

we have, until recently, only catalogued dfferences of Right Ascensions and Polar Distances, from

which to calculate the angle of position and distance at the epochs of observation. This done,

and the results tabulated, together with my own positions and distances, obtained by direct

measurement with the equatorial, and Mr. Dunlop’s, recorded in his paper on the Southern

Double Stars, we have as follows :

Authority. Epoch of A R A_ д N P D_ Pos. Dist.

Observation.

Í- 1» o 1 I

Lacaille, . . . . . . . . . . . . 175o -1.70 -|-16.0 218 44 10.51

Fallows, . . . . . . . . . . . . 1811 : —1.9о +15.o 109 36 28.75

Brisbane, . . . . . . . . . . . . 1814 : -1.74 -}18.3 115 15 22.45

Dunlop,1.... 1815 -1.783 -l-18.788 113 11 12.45

Johnson, 183o -1.53 +16.3 115 а. 19.95

Taylor, . . . . . . . 1831 -1-77 -{-18.19 115 58 11.56

Herschel, jun. . 1834.62  . . . . . . . . . . . . . . . . . 17.43

1)0_ 3334,79 . . . . .. 218 30

Во. 1835.86 »« .. 119 3o ...

Do 1837.34 — — . . . .... 110 41 ‚...

Do. 1837.44 . . . . . —  — — ... ...... 16.12

(206) Mr. Fallows’s determinations in this series are open to objection from the decidedly

inadequate instrumental means by which they were furnished (a small altitude and azimuth

circle). Mr. Taylor’s results also rest on so few observations, as to entitle them to little

weight. It will be observed that neither here nor in the subepochs calculated in the general

synopsis of my equatorial measures, is there any distance assigned for the middle epoch,

including the observations from 1835.271 to 1836.285 inclusive. The reason is that all the

distances in that interval were obtained with the thick wires, and with absolute zeros, and are not

* There is a. misprint in Mr. H.’s list of proper motions, Mem. R. A. S. xv. The star is called a Centauri,

but it cannot be doubted that a is intended. See Johnson and other authorities.

1’ The distance in this case is computed from M r. Dunlop‘s measured Position and difference of declinations.

О
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therefore entitled to be brought into comparison with the others procured with the spider lines

and with cross zeros. Indeed, it is obvious from the results of those measures set down in the

general register, as corrected by the Table in p. 246 (like all the rest in that register so

measured), that the empirical correction so applied is clearly too great for this star, which from

the extraordinary brightness of its individual constituents must be held to be an exceptional

case. Neither are these measures included in the general epoch.

(207) Though it is obviously impracticable to deduce any elliptic elements from such a

series, there are some features which it is impossible not to recognise. There can be no doubt

that the distance has gone on steadily decreasing since 1822 at least; and the comparison of the

measures least open to objection, leads us to conclude that for the thirteen years previous to

1838, the rate of decrease was т}, 01‘ а little more than half a second per annum, which, if

continued, will bring on an occultation, or exceedingly close appulse about the year 1867. The

small amount of variation in the angle of position, shows that the plane of orbitual motion

passes nearly, but not quite through our system, while its actual tendency to increase exemplifies

the general law of increase of angular velocity with diminution of distance. Mr. Fallows’s

distance is probably too great by 3" 01‘ 4“; but in the long interval between 1750 and 1822 (at

the former of which epochs the distance must have been on the increase), there is room for a

very much greater excursion of the small star towards its apparent aphelion, so that, although

we are sure that the major axis of the real orbit must materially exceed 24“, it is impossible a

present to say how much it may exceed that limit. Taking, therefore, the co~eHicient of parallax

for a Centauri, as determined by Professor Henderson at 1', it will follow, from what has been

said, that the real diameter of the relative orbit of one star about the other cannot be so small as

that of the orbit of Satum about the sun, and exceeds, in all probability, that of the orbit

of Uranus.

(208) The plane of the orbit in the case of a Centauri, as in that of 44 Bootis, passing

nearly through our system, my method of approximating to the elliptic elements (Mem.

Art. Soc. Vol. V.), becomes inapplicable, and for their determination, measures of the distance

of the stars from each other can alone be relied on. No subject more worthy of diligent

and continued inquiry can possibly be urged on the attention of southern astronomers. I am

not aware of any micrometric measures taken since 1838.*

(209) vr Lupi. R A 14“ 54"‘ N P D 136° 23’. The sub-epochs calculated in the Synoptic

Catalogue, resting as they do on a suíiicient total number and value of measurements, must be

held conclusive as to the fact of a considerable retrograde angular movement of this Star,

amounting to about 2° 6’ per annum. There is but one 20-feet measure of this star, viz.

in sweep 695 (1836.263), which (corrected for bias) gives a position of 109° 12’, agreeing

well with the equatorial, considering the difiiculty of the star.

(210) ‘у Lupi. R A 15“ 24'“ NP D 130° 35’. On account of the closeness and difficulty

of this beautiful double star, I have divided the whole series of measures into two sub-epochs.

"’ It is impossible not to be struck with the parallel which obtains, in a great many physical peculiarities,

between the two double stars a Centauri and 61 Cygni. Both consist of nearly equal stars, which in both are of

a colour strongly verging to red. Both have very unusually large proper motions. Both have measurable

amounts of parallax, and both are clearly binary systems, of unusually large apparent angular dimensions.

-_¢._1 *___ _è _„m
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So treated, they afford no evidence of angular motion at all to be relied on. There is but

one 20-feet measure of it, which, corrected for bias, gives 95° 24', agreeing remarkably with the

general mean 94° 6' of the whole equatorial series.

(211) RA 17“ 34'“ NPD 145° 20'. If this star be really double (for I cannot help

suspecting an illusion), it must be in a most rapid state of angular change.

(212) f. 51. Líbrœ. R A 15" 55'“ N P D 100° 54’. Т11е general epoch calculated in the

Synoptic Catalogue for 1835-40, compared with the mean result of my measures for 1830, given

in my first series of micrometrical measures (Nos. 397, 398, 399, 400), afford an angular

velocity of this close and difficult double star, which may probably be relied on with some

confidence.

Epoch. — 1830-26 - 4 nights’ obs. - Pos = 1°‘4 value (8)

« 1835-40-s ‹‘ « 10 -1 ‹‘ (22)

+5’l4 +8°'7

corresponding to a direct motion of + I°.69 per annum.

(213) y Coronœ Australis. R A 18“ 55"’ NP D 127° 18‘. Т11е epochs calculated in the

Synoptic Catalogue leave no shadow of doubt as to the reality of a considerable retrograde

orbitual movement of 1°.47 per annum in this beautiful double star. The distance 2".66

renders it easy of measurement, and the individuals being exactly equal, one of the greatest

hinderances to precision in this respect is absent. The 20-feet measures afford no information,

one of the only two taken being obviously affected by some mistake, either in reading, or

otherwise. In those taken with the equatorial I have the most entire confidence.

(214) § Aquariz'. R A 22“ 20"‘ N P D 90° 53'. Respecting the continual retrograde

movement of this star, no possibility of doubt is now left. The positions reported in my two

former series of “micrometrical measures,” compared with those here delivered, stand as

follows :

h. lst series, general mean, . . 356° 23’ — 1829’11

Dawes (as reported in 2nd series), . 356 15 — 1831-54

h. 2nd series, . . . . 356 12 - l83l'64

Mean of all, . . 356 17  1830-76

h. Synoptic Catal. as above, . . 352 O  l836'25

-4° 17’ ——- +5'49

being at the rate of - 0°.783 per annum.



CHAPTER III.

OF ASTROMETRY, OR THE NUMERICAL EXPRESSION OF THE APPARENT

MAGNITUDES OF THE STARS.

SECTION I.OF THE METHOD OF SEQUENCES.

(215) А method of determining with precision the relative magnitudes of the fixed stars,

that is to say, of assigning to each at a given epoch, a number expressing on a certain scale the

intensity of its light, has long been, and still remains a desideratum in Astronomy. The inquiry

is, in fact, beset with many and great difliculties, which have only been partially met by any of

the various contrivances which have been devised for the purpose, into any account or criticism

of which, however, it is not my intention to enter. Some of these difficulties, indeed, seem alto

gether insuperable-those, namely, which arise from the diversity of colour in the light of the

stars themselves; since it seems hardly possible to assign any precise meaning to the equality or

other proportion of total brightness of two stars differing sensibly in colour. In such a case

the total impression made on the eye is a complex effect, about which, probably, no two

observers would ever agree if numerical precision were insisted on ; though, on the other hand,

all will admit that even greater differences of colour than the light of any two stars offers, would

not prevent a certain approach to agreement of judgment as to the general impression produced

on the eye, in at least a great number of cases. No one, for example, hesitates in placing

a Lyra above Aldebaran, or Arcturus above Spica, though between Antares and a Crucis, or

even between e Ursœ and a Persei, or Pollux and Spica; there would be room for difference of

judgment, and different eyes would, probably, always come to opposite conclusions as to the

order of precedence. Nothing short of a separate and independent estimation of the total

amount of the red, the yellow, and the blue rays in the spectrum of each star would suffice for

the resolution of the problem of Astrometvy in the strictness of its numerical acceptation; and

this, the actual state of optical science leaves us destitute even of the means of attempting, with

the slightest prospect of success. For the present, therefore, and, probably, for a long time to

come, so far as stars differing in colour are concemed, We must be content with a somewhat rude

and coarse approximation to precision in assigning numerically their places in a photometric

scale; and even in the case of stars offering no marked peculiarity of colour, there are so many

causes which practically interfere with the application of instrumental methods, such as have

from time to time been proposed, and the results afforded by those methods have in many

instances proved so strongly at variance with the plain judgment of the unaided eye, that I feel

little disposed to make an exception in their favour.
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(216) Meanwhile, the requirements of astronomy are urgent and pressing, and make even

such an approximation very desirable. I can add little to the arguments advanced on this

subject by Sir William Herschel in his papers on the comparative brightness of the fixed stars,

published in the Transactions of the Royal Society, beyond the impression produced by the

extraordinary phenomena presented by the southern star 11 Argus (which have been described in

the former part of this work), and those of variable stars generally, that no time ought to be

lost in endeavouring to establish, by direct and extensive observation, a scale of magnitudes

which shall be really applicable, with some reasonable degree of exactness, to the state of the

heavens as we find it, so as to serve as a record to future agesif not of indefeasible accuracy,

at least suiiiciently correct to ensure the detection of changes such as there is abundant reason to

believe a great number of stars have undergone within the period of astronomical history.

Nothing, indeed, can be more inconvenient and misleading than to find in our catalogues mag

nitudes assigned to stars, so far above or below the truth, that a single glance at the heavens

sufiices to expose the error; as where, for instance, we find 0 Scorpii (a star of the second mag

nitude, or 2.3 at the lowest) rated as of the 5th, or А of the same constellation, a star between

the lst and 2nd magnitudes, set down as of the 3d; a Columbae and ö Orionis (the former a

star of the 3d magnitude, the latter not much more), as of the 2d, &c.

(217) Without dissuading from the introduction of new, and the improvement of old

instrumental contrivances (ог astrometers) for this purpose, and having myself attempted it, not

as I think without some degree of success, as will hereafter be explained, 1 am yet disposed to

rely mainly for the formation of a real scale of magnitudes on comparisons made by the un

assisted judgment of the naked eye. The method which I have followed for this purpose, and

which, to distinguish it from others which have been or may hereafter be proposed, I shall

term the method of Sequences, is in some sort an extension and carrying out of Sir William

Herschel’s method of nakedeyecomparisons, described in his papers above mentioned, so mo

dified and generalized (possibly with some sacrifice of its rigorous precision, though more so in

appearance than in realz't_y) as to afford a handle for educing from it a numerical scale of values of

the magnitudes of the stars compared, which it was not capable of doing in its original form, and

as practised by him. In this method, stars visible at one time, and favourably, or rather not un

favourably situated for comparison, are arranged in sequences by the mere judgment of the unaided

eye, and these sequences treated according to a certain peculiar and regular system (to be explained

presently), are employed to obtain in one unbroken series, a graduating scale of steps, from the

brightest down to the faintest stars visible to the eye. Numerical values are then subsequently

assigned, and, as the scale in this case is entirely arbitrary, and no photometric relations

but those of more and less bright are used, these numbers may be so assigned as to conform on a

general average to any usage or nomenclature which may be fixed upon or taken as the general

average of astronomers. Waving all discussion of the greater or less propriety of the magnitudes

assigned by this or that observer, I have thought it best, on the whole, to adopt as my standard

of astrometrical nomenclature, the catalogue of the Astronomical Society of 2881 stars published

in 1827, being well aware that the magnitudes there assigned are those of different epochs and

of different observers (but all of eminence), and that in individual cases many and considerable

errors exist. The mode in which I have eliminated those errors, and secured a true coincidence

between the results of my observations and the magnitudes in the catalogue in question, taken as

4 1
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a whole, will be explained in due course, and will, I believe, be found quite free from

objection.

(218) In Sir William Herschel’s catalogues of comparative brightness, his object was

sufficiently attained by so identifying, as it may be termed, the lustre of each star as to enable a

future observer to satisfy himself whether or no a change had taken place, and to this end

each star was compared with one, or at most, two others judged to be either exactly equal to it,

or as little as possible unequal, so as to establish a system of binary or ternary sequences or

equalities. And it is clear that this being done (as it was done by him), for each visible star,

no change of magnitude could take place without being detected. But for the purpose of

establishing an unbroken chain of gradation from the brightest to the faintest visible star, it

would be requisite that these sequences should run together, by the last in one always

becoming the first of another; and that in such a way that many extensive sequences should

have several stars in common throughout their entire scale-a condition neither attained nor

attempted to be attained in those observations. For the purpose proposed by myself, however,

it was necessary to establish much more extended sequences, in each of which at least a con

siderable interval of the scale of magnitude should be embraced. And having accumulated by

sufhciently continued and extensive observation many such sequences, it was further neces

sary to secure means of combining them into general sequences, including all the stars

observed.

(219) The process therefore which I pursued was, in general, the following. Choosing

perfectly clear nights (which for this purpose are quite indispensable), a succession of stars was

picked out by actual inspection of the heavens from the largest above the horizon down to

some of considerably inferior magnitude, and noted down in a list, in a vertical column

leaving blank intervals more or less considerable, according as the steps of the skeleton scale so

picked out were wider or closerbut taking care that between the skeleton stars arranged

serìatim, there should always be an unequivocal descending step of apparent lustre. The business

of the night then was to fill in as far as practicable the steps of this scale into an unbroken

chain of downward gradation, placing each newly added star by actual judgment and comparison

with its immediate neighbours, in its proper order, until the scale became so gradual in its

declension that it was no longer possible to insert fresh stars with certainty between its members,

in which case they were set down as egual to some of those already noted down.

(220) Sir William Herschel’s comparisons were instituted between stars at the same, or

nearly the same altitude, and in each other’s immediate vicinity. In mine, these conditions

could not be complied with. Care, however, was taken to avoid low altitudes, and the exceeding

purity of the atmosphere of the Cape allowed a range of 60 or even 70 degrees from the zenith

in all directions, with little or no fear ofI being materially misled. The neighbourhood of the

moon was avoided, but every night in the absence ofthe moon being precious for the observation

of nebulœ, it was not practicable to avoid moonlight nights for the comparisons, as would,

doubtless, have been desirable. It was my earnest wish to have carried on these comparisons

during the whole of our homeward voyage (the observations being easily made on ship-board), so

as to interweave in sequences sutiiciently numerous and extensive, at least all the most con

spicuous stars of both hemìspheres: but in this I was disappointed, at least to that extent; as a

totally overcast state of the sky prevailed from the day of our departure from Table Bay until
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we reached nearly the latitude of St. Helena, with the exception of a single fine night

on the Equator, on the 28th of March, 1838, advantage of which was taken to procure a short

sequence, and several valuable comparisons of southern stars with stars of equal or nearly equal

lustre in good situations for European observation. But, with this exception, no other available

opportunity occurred till the 14th and 15th of April, when two sequences were observed

in lat. 17° and 18° north, but in these the more southern stars were already too low for

fair comparison.

(221) The sequences observed at the Cape, and during the voyage home, are given at

length. For their better understanding, and to avoid mistakes, it is necessary to mention that

the charts referred to during the observations, were either those of Bode’s Atlas, or working

copies of them formed by pricking off the stars, carefully lettering them to correspond with the

originals; outlining the constellations precisely as in Bode, and breaking them afterwards up

into triangles, by drawing lines from the large stars (chosen as the most conspicuous, not by the

maps, but by actual inspection of the heavens), with a view to the insertion within such triangles

of every star visible to the naked eye, and of those only. In consequence, the nomenclature

used was necessarily Bode’s, with all its faults and mistakes (and they are not a few*). The

latter have been carefully rectified: the former I was compelled to tolerate at the time, and

throughout much of the subsequent discussion of the observation; no systematic reformation of

sidereal nomenclature having then been attempted, like that which has been carried out by Mr.

Baily in the catalogue ofthe British Association. On the publication of that catalogue, however,

it became a serious matter of consideration whether to alter the names by which the stars are

called in the observed sequences to correspond throughout with that catalogue, or no. To have

done so would have been to cut off the connexion of the printed sequences, not only with the

original observations, but with a great mass of manuscript work intervening between them and

the concluded magnitudes, in all which the nomenclature of Bode had been used, and which to

have altered throughout in correspondence, would have infallibly entailed a multitude of errors,

and ultimately involved the whole in confusion. I the less regret having been obliged to come

to this decision, because I have aheady recorded my conviction that for this especial purpose

an entire remodelling of the whole system of constellations, both northern and southern, is

necessary. And I take this opportunity once more to express that conviction, and the hope

that another decade will not be allowed to pass over without the accomplishment of so useful a

work, without which the progress of this department of astronomy will, of necessity, be slow and

uncertain.

(222) There is one constellation, however, in which it was found imperatively necessary

to revise with the greatest care the original nomenclature,-viz. Argo-the distinction into

compartments independently lettered being indicated by no clear lines of demarkation in Bode’s

chart, and it having therefore been necessary in observing to adopt a temporary division and

nomenclature for the purpose of avoiding the unutterable confusion of Greek, Roman, and

" Still I must render grateful tribute to the valuable aid actually atïorded me by these charts, which are, in

fact, the only ones in which the smaller southem circumpolar stars are laid down (or at least were so at the time

I used them) on the stereographic projection, which is indispensable for the purpose in question.



308 or THE METHOD or SEQUENCES. ‘

Italic alphabets there prevalent. In this constellation, then, I have gladly availed myself of the

fixation of the lettering of the several subdivisions Vela, Carina, Puppis, and Malus, afforded by

the labours of Mr. Baily, and have scrupulously conformed the lettering of my sequences to his

nomenclature, in every instance identifying the stars with the utmost care. In so doing,

Bode’s constellation Pyxis has been abandoned. So, also, in his interpolated constellations of

Nubecula Major, and Machina Typographica, in each of which only one star, and in Hell’s

constellation of “ Награ,” in which only two are included in the sequences (and where, therefore,

it could be safely as well as easily done), the names or numbers in the British Association

Catalogue are substituted for Bode’s.

(223) In the names of Bode’s constellations, for brevity, the following changes or con

tractions have been habitually made in constructing the sequences :—

Tubus is used for Telescopium; Fornax, for Apparatus Chemicus; Machina, for Machina

Electrica; Sculptor, for Apparatus Sculptoris; Pictor, for Equuleus, or Pluteum Pictoris;

Volans, for Piscis Volans; Mensa, for Mons Mensœ; Musea, for Apis (to avoid confusion

with Apus).

(224) To obviate the possibility of mistake or doubt in particular cases, the following rules

are to be bome in mind in reading the sequences here recorded. -

lst. The constellations and letters are those of Bode’s maps, except where the contrary is

expressly stated, either in what is said above, or in the appended notes.

2nd. Whenever on reference to the catalogue of the British Association it has been

ascertained that a difference in either of those respects subsists between these nomenclatures,

the star is identified by attaching to it Flamsteed’s number (if any), as given in that catalogue,

or by stating in a note the number of the star in the catalogue itself. As such reference has

been actually made in every case where there has been the least reason to suppose a discordance

would exist, I presume that among the lettered stars in the sequences, hardly one will be found

unidentified. ‚

3d. A great number of stars have been observed and included in the sequences which occur

in Bode’s map, without letters. There is scarcely a single instance in which such stars have

failed to be identified with stars in the British Association Catalogue (B AC), in Lacaille’s

Cœlum Australe Stelliferum (L), or in the Histoire Celeste (H C); the last two catalogues as

reduced and published by the British Association, or speedily about to be so published. In

these cases, as no nomenclature was in question, since the stars must necessarily be cited by

number, the numbers adopted are those of the catalogues above mentioned, with their initials

annexed. By far the great majority carry the initials B A C.

4th. Besides these, a great many stars have been observed which do not occur in any maps

or catalogues. These have been at the time inserted in the skeleton triangles by configurations

with neighbouring stars, and they are designated in the sequences by their Right Ascensione

and N. P. distances for 1801 (the epoch of Bode), as transferred gr8'phically to his charts, and

therefore as affected with the local errors of the charts (which in some parts are very con

siderable). They are, however, for the most part insignificant stars, not exceeding the 6th

magnitude, on which it did not seem worth while to bestow any further pains.

(225) The following marks also require explanation :--When two or more stars are

."_*__ ____ ‚ _ _ 1-3-1-_ «_a_- _-»u_-_.=_f;~;_».-_ì«-..-„ -@_ _
Y —R1 ‹
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bracketed together without the sign =, а perceptible, but very triñing difference of brightness

is indicated, the upper being the brighter. But when the sign = is added, a perfect equality is

meant, and it is indifferent which order they are placed in.

The sign + placed after the number of a. catalogued star (thus B 2686 +) indicates that the

star in question with either the next to it in the catalogue (B 2687), or some one very nearly

adjacent, form a coarse double star, seen by the naked eye as one star, or at least not dis

criminated as two at the moment of observation, though, perhaps, longer or closer inspection

would have shown them separate.

Numbers are annexed after the names of the stars in all the sequences, which occur above

the double dotted lines. For the meaning of these numbers, and the explanation of those dotted

lines, see Art. 252.

4x
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a

SEQUENCI-:s and EQUAL1'r11«;s in the APPABENT MAGNITUDES of Suns, observed at Feldhausen,

from July 16, 1835, to February 25, 1838, and on board the H. E. I. C. S. Windsor, at sea, from

March 98, to April 15, 1838, inclusive.

newснд-гьын...

9
IO

Il

12

‘з
14

15

16

17

18

19

2о

21

22

23

24

25

16

27

18

29

3o

31

31

33

SEQUENCE 1.

July 16, 1835.

Ä Scorpìi . .

0Scorpii

e Scorpìi . . . . . . . . . . . . . . .

б Scorpìi . .

:Sco ii ...........TP

ß Scorpìi . .

uScorpii

 

1rScorpii.. . . . .

ь Scorpìi . .

cr Scorpii . . . . . . . . . . . . . . =

1' Scorpìi . . . . . . . . . . . .

yTubi....

î
2

1;Scorpii.... . ......

д 1 Scorpìi ..........

p 1 Scorpìi

Z1Scorpii ..........

p Scorpìi . .

.........

w1Scorpi.i ...... ....

vScorpii...... . . . . . .

a Normœ ..

1.17

1.78

1.18

1.78

1.86

1.86

1.98

3-37

3-37

3-45

3-45

3-45

3.61

3.80

ßNormœ . . . . . .

1 Scorpìi.

ш (Clust).

ш 2 Scorpìi.

g Ophiuchr.

ш Ор111пс111.

d Scorpìi.

c 1 Scorpìi.

х Scorpìi. _

ф Ophiuchi.

o Ophiuchi.

ф Зсогрп.

Scorpìi.

3-98

4.16

4-34

4-42

4-50

4.58

4-67

4.68

Nora.-The order of the chief stars in

Scorpio as stated in my paper on the

revision of the Southern Constella

tions, Mem. R. Ast. Soc. p. 115,

is, by au unfortunate misprint, thus

stated, a, д, 0, e. For Ö read Ä.

Seoo\|a«v..pwь‘‚‹

Звчввхсв 1.

July 17, 1835.

eSagittarii . . . . . . . . . . .. g_

0Scorpii . . . . . . . . . . . . .. _

o'Sagittarii ......" }_

:Scorpìi . . . . . . . . —

ZSagittarii . . . . .... 2_

к$с0гр11 . . . . . . . . . . . .. _

BSagittarii . . . . . . . . . . . . ..

)\Sagittariì . . . . . . . . . . . . ..

1rSagittarii „...... — . . . ..

aA1'œ .. . . . . . . . . . . . . . . ..

1.17

1.17

1.58

1.58

2-79

1.79

7-~99

3-13

3-27

3.40

11

11

13

14

15

16

17

18

’9

1o

11

11

23

24

25

16

27

18

29

30

31

31

33

34

35

36

37

38

39

4°

»«~.~t»--„„~.,.»..„.

. . . . . . . . . . . . . . 3.50

1Sag1ttnrii . . . . . . . . . . . . . . .. 3.61

¢Sagittariì . . . . . . 3.71

,BTubi . . . . . . . . . . . . . . .. 3.81

7Tubi . . . . . . . . . . . . . . ..}=3.81

. . . . . . . . .. 3.81

‘г

Е‘ Sagimrii.

a Tubi.

о Sagittarii.

ß 1 Sagittarii.

a Sagìttarii.

ß Coron. Aus.

a Coron. Aus. } =

7 Согоп. Aus.

p Sagittani.

E Sagittarii.

Б Согоп. Aust.

Z Coron. Aust.

ß 1 Sagittarii.

K 1 Sagittarii.

v Sagittarii.

b (terebelli) _

c (terebelli) `

ш Sagittarii

d Sagittarii.

G Sagittarii.

H Sagittarii.

е Coron. Aus.

с Coron. Ãus.

@\l0\\I1PU~lÑnl

9

1o

11

11

‘З

14

‘5

16

17

18

I9

1o

11

11

‘з
24

25

Ssuvnxcx 3.

August 15, 1835.

aErida.ni . . . . . . . . .aGruìs.......... . . . . . . . . ..

ßGru.i.s........aPhœnicis . . . . . . . . . . . . . . ..

1Gru1s_. . . . . . . . . . . . . . . . . . ..

ßHydrx . . . . . . . . . . . . . . . . ..

aHyd.ri . . . . . . . . . . . ‚ . . . . ..

fGruis.... . . . . . . . . . . . . . . ..

aToucani . . . . . . . . . . . . . . . . ..

rGruis . . . . . . . . . . . . . . . . . . ..

ßPhœnicis . . . . . . . . . . . . . . ..

уР110е111с1з . . . . . . . . . . . . ....

¢Eridanì.... ...

~/Hydrl ' . ‚ . . ........ . . . . ..

/3То\1са111 . . . . . .xEridani . . . . . . .ò`Phœnicis . . . . . . . . . . . . ....

ePhœ11icisZPhœuicis ..

:Phœnicis ..

icEridani.....

ZGruis . . . . . .. ‚.

9Gruis . . . . . .. .

ci1Gruis . . . . . . . . . . 4.30

ò`zGruis.. . . . . . . . . . . . 4.36

0-93

1.67

1.36

1.64

1.91

3~‘9

3.16

3-33

3-40

3-47

3-S4

3.61

3.68

3-75

3.81

3.86

3-92

  

 

16 fHydri . . . . . . . . . . . . . . . . .... 4.41

176Hydri . . . . . . . . . . . . . . ......4.4S

18 r|Phœnicis . . . . . . .. 4.55

19 ZToucani . . . . . . . . .... — ‚ ‚   4.61

3o iPisc. Aust... . . . . . . . . . . . . .. 4.69

31 ¢Phœni_ci_s .. ... 4.75

31 9Phœn1c1s . . . . . . .......... 4.81

33 ÄGruis . . . . . . . . . 4.89

341Toucani...

35 Zliydri

36 ¢Phœnicis . . . . .. 5.02

37 HEridunì . . . . . . . . . . .... 5.02

38 p.Phœnicis . . . . . . .. 5.02

39 ÄPhœnicis . . . . . . ..... 5.02

4or;Toucani . . . . ... 5.o1

41 pGruis.

41 nGruis.

43 pGruxs¿

44r|Hydr1.

Nora.-No. 9 is a’I`oucani, observed by

mistake for у, by which name the star

is erroneously called in the original

sequence. No. 5 is called у Gruis,

but cannot be that star.

Suavzxcr. 4.

February 1 1, 1836.

1 Canopus . . . . . . . . . . . . .. 0.11

1 aCentauri . . . . .... . 0.34.

3 Arcturus . . . . . . ........ o.45

4ßCent.auri . . . . . .. 1.14

5aCrucis . . . . . . . . . ‚ 1.11

6 Spiga . . . . . . . . . . . . . . ..§ 1.17

7 Antares . . . . . . . . . . 1.39

8 1)Argûs .. . . . . . . . . . . . . . . .. -

9ßCrucis . . . . . . 1.57

1o yLeonis 1.41

Szaußxca 5.

February 15, 1836.

1Sirius . . . . . . .0.10

2 Canopus . . . . . . . . . . . . . . . . .. o.11

3 a Centauri . . . . . . . . . . . . . . .‚ 0.34,

4 ßCentauri . . . . . . . . . . . .. 1.14

5 Spica, . . . . . . . . . . . . . . . . . . .. 1.11

6 a Crucig . . . . . . . . . . . . . . . . .. 1.39

7 ß Crucis . . . . . . . . . . . . . . . . .. 1.57

8 y Crucis .. . . . . . . . . . . . . . . .. 1.71

9ßArgûg . . . . . . . . ......g_2.06

lo у Argûs . . . . . . . . . . . . .. — 2.06

11 5Argû5 . . . . . . . . . . . . . — . . .. 2.17

11 a Trianguli .. . . . . . . . . . . . . .. 1.13

13 д Argûs .. . . . 1.44
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14

15

16

17

18

19

10

11

11

23

14

7-5

16

27

 

9Centauri . . . . . . . 1.55

7Centauri . . . . . .......]_1.71

¢Argûs. . . . . . . . . . . . .... §_ 1.71

Z Argûs . . . . . . . . . . . . .. 1.74

a Lupi . . . . . . . . . . . . . . . . _ 1.80

e Centauri . . . . . . . . . .. _ 1.83

ßLupi.. . . . . . . 1.90

Z Centauri . . . . .. 1.96

ò`Centauri . . . . ........ _1.96

:Argus . . . . . . . . . . . ... _ 1.96

r;Centauri ....... 1.96

к Centauri . . . . . . . . . . . . . . . . 3.14.

7Lupi . . . . . . . . . . . . . . . . . . .. 3.30

L Centauri.. . . . . . . . . . . . . . . . . 3.40

Norxs.-On this night, 1; Argûs was

placed above but nearly equal to

ß Crucis.-No. 11, a Trianguli, too

near the horizon for а good com

parison.

I

Saûurzuce 6.

February 18-March 6, 1836.

Sirius

 
21

 

11

13 9 Centauri

14 1 Argus . . . . . . . . . . . . . . . . .. Q 1.73

7.5 ZÀl‘gû.i ... . . . . . . . . . . . ..§ 2.74

16aLupi........ . . . . . . . . .. 1.80

17 :Centauri . . . . . . . . . . . . 1 1.83

18 д Centauri . . . . . . . . . . . . .. 1.91

19 „Centauri . . . . . . 1.93

30 Z Centaun . . . . . . . . . . . . . . 1.94,

31 к Argus . . . . . . . . . . . . . . .. Ё 3.04

31 ,ß Hydrl . . . . . . . . . . . . . . . . 3.08

33 ;1Argi_is . . . . . . . . . . . . . . „Z 3.13

34 ßLup1 . . . . . . . . . . . . . ..... 3.11

35 «Centauri . . . . . . . . . . ‚и

36 ßTrianguli.... ..

37 a Muscœ . . . . . .

38 y Lupi . . . . . . . .

39 9 Argùs . . . . ..

40 :Centauri . .„.„

4.1 yTr1anguli

41 rArgû_s

43 ё Crucis . . . . . . . . . . . . . . . . .. 3.53

4.4 ß Muscœ . . . . . . . . . . . . . . .. 1 3.63

45uArgûs . . . . . 3,55

46 N Velorum . . . . . . . . . . . . . . 2 3.70

47 д Clrcllìtl . . . . . . . . . . — . . . . . 3,79,

48 у Hydn . . . . . . . . . . . . . .. 3.75

 

4.9 a Doradûs . . .. 3.78

50wArgûs . . . . . . . .. 3.80

51

51

53

54 q Canute

55 _

56 д Centauri . . . . . . . . . . . . . . .. 3.91

57 1‘ Centaun . . . . . . . . . . . . .. .. 3.93

58 xArgûs . . . . . . . . . . . . 4.03

59lCarinœ . . . . . . 4.13

601Lupi ...4..13

61 ф Argùs . . . . . . . . . . . . . . . . . . 4.31

61 ßReticu1i . . . . ‚ . . . . . . . . . . . .. 4.39

63 ZLupi . . . . . . . . . . . . . . . . . . .. 4.44,

64 в Crucis . . . . . . .... . . . . . . .. 4.60

65 ф Centauri . . . . . . . . . . . . . . . . 4.61

66 a Carinœ.

67 d Muscœ.

68 3984 B A C.

69 у Volantis.

No'r1:s.-No 46 is 3169 B A C.-No.

53 is 3619 B A C erroneously marked

with the letter e in Bode's Atlas.

No. 54 ia 3516 B A C.-No. 59 is

3353 B A C.-No. 60 is 4734 BA C,

erroneously included by Bode in the

constellation of the Centaur.No. 66

is 3149 B A C.

The following stars are classed iu groups

of nearly the same magnitudes in each

group, all inferior to the foregoing,

and each group (generally speaking)

consisting of stars larger than those of

the groups below it.

Ssourmca 6.

rst Group of Unarrargqed Stars.

1 ß Chamœleontis.

1 ,B A odis.

3 u Cgrinœ.

4 Z Volantis.

5 a Volantis.

6 ß Volantis.

7 o Carinœ.

8 I Carinœ.

u 1 Centauri.

1c9> у Muscœ.

11 g Centauri.

11 О Crucis (Bode).

13 а Centauri.

14 у Apodxs.

No'r1;s.No. 3 is marked к by mistake

in Bocle’s map.-No. 11 seems to be

the pair of stars or coarse double star

Nos. 4.315 + 4317 B A C, seen as

one star.-No. 7, 0 Carinœ, Bode =

344.1 B A C ?

Srzaunrzcu 6.

ат! Group of Unarranged Sfora.

1 х Centauri.

1 6 Trianguli.

3 s Volantis.

4 c Сайте.

5 1 Carinœ.

б 11 Carinœ.

7 v 1 Centauri.

8 h Centauri.

9 i Centauri.

ro k Centauri.

1 1 s Carinœ.

11 б Volantis.

13 д Chamrel. g_

14 Chamœl. _

15 d Doradûs.

16 V Centauri. [__

17 1r Centauri. §

18 a Apodis.

19 a Velorum. g_

10 bVelorum. _

11 c Velorum.

Norris.--s Carinte is Bode’s S Roboris.

-V is Вода’: letter in Centaurus for

4735 BAC.--c Velorum is equal to

c Carinœ, and greater than either

a or b Velorum.

Saavnuca 6.

3rd Group of Unarranged Slam.

А Crucis.‘ч

00\lO\U\P\>\Ñ

9

10

11

11

13

14

15

16

17

18

19

10

11

11

13

24

25

16

7-7

18

29

30

x Cnxcis (clust).

Z Crucis.

ц Crucis.

д Apodis.

в Trianguli.

1’ Centauri.

‚В Circini.

у Circini.

:tr Volantis = B A C. 1835+ 1837.

d Carinœ.

B A C. 3986.

X Velorum.

A Centauri (Bode).

g Carinœ.

в Muscœ.

B A C. 4461.

B A C. 4411.

sk Muscœ = B A C. 4469 + 44.75.

B A C. 5566.

o Lupi.

d Velorum.

e Velorum.

P Puppis.

R Puppis.

B A C. 1670.

B A C. 1641.

L 1 Puppis.

1 Puppis.

B A C. 1375.

Norus.-No. 10, two stars seen as one.

-14, called A by Bode, is B A C.

3935.-18 is the second of the stars

marked S in Bode’s Centaurus.-19 is

two stars seen as one.

Sacmnwca 6.

4th Group of Unarranged Stars.

1 9 1 Crucis.

1 в Chamœleontis.

h vn

»« ze z<»ß««>
Carinœ.

A C. 4000.

Curiuœ.

om-Pw

'~<m"'~
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7 ш Carinœ. Ssausxcx 6.

8 T Velonun.

9 B A C_ 3635_ 6th Group qfUnarranged Stars.

1oKCarinœ. lblc.

11 D 1 Carinœ. b Cuinœ'

12 B A C. 1926. 2 ЬЪЩ!‘

13 M Centauri (Bode). 3 x Chamœíeonm

14. т; Muscœ. 4’ C C . ‘

15 h 1 Puppis. 2 В Aaëmœ' 8

16 h2Puppis. BAC'4"7+4H '

17 B A C. 2176. 3 в A с’ 3922’,

18L1Puppis. Bvlâl'
19 H Puppis' 1g B AeCo 2955

Norss.-No. 3 not identińable.No. 6 п в A Q_ ,_953_

misplaced by Bode in Centaurus, is д, C Ve10mm_

B A C. 3835.-No. 13, called M 13 Dvelomm

Centauri by Bode, is B A C. 4580.- 14 E Ve10mm_

No. 19 is B A C. 2332. 15 B_ 3¢,9g_

_ 16 K 2 Puppis (Bode).

17 Y 1 Puppis.

SEQUENCE 6. I8 Y 2 Puppis_

19 P Carinœ.
5th Group of Unarranged Stars.

1' 1 Lupi.

т 2 Lupi.

1 Crucis.

О 2 Crucis.

9 Volantis.

п: Cariuœ.

B A C. 3923 + 3924.

Р Velorum.

V Velonim.

t 2 Carinœ.

Norxs.-No. 8 may possibly be B A C.

3694.-No. 11 is marked “neb" in

B A C., no nebula noticed about it

with the naked eye.-No. 16, not

lettered in B A C., but the letter K

is attached to No. 2753 in that Cat.,

which is Bode’s K 1.

Norss oN Ssuuaucn 6.-Z 1 Musea:

=BAC.4161,rMuscœ=BAC.

454.2, М Puppis = B A C. 2426, and

œwz<œ-mœw 0">>O1 1 entauri ?

12 C. 3706 + 3707.

13 C. 4284 ?

14. Muscœ.

15 arinœ.

16 Сайте.

17 Centauri (Bo.)

18 Centauri (Bo.)

19 Centauri (Bo.)

zo A C. 4.422.

21 б Circini.

22 B А С. 4644 ?

23 B A C. 4011.

24 o Argus.

25 A Velorum.

26 fVelorum.

27 g Velorum.

28 H Velorum.

29 K Puppis.

3o Q Puppis.

31 B A C. 2415.

32 S Сайте.

33 Q Сайте.

34 R Carinœ.

35 B A C. 2339.

No'r11s.-No. 1o, г‘ Carinae is B A C.

3655.-No. 11, F Centauri, is L.

5092.-No. 13, B A C. 4284,is called

4.3 m by Lacaille, but 6 m in B A C.

-No. 15, query whether B A C. 2920

or 2921, or both seen as one star.

No. 16, both Bode’s map and B A C.

have two stars marked B Сайте, viz.

B A C. 2259 and 2770. The identity

therefore doubtful, I suppose my star

to be the former.-Nos. 17, 18, 19,

are B A C. 4749, 4616, 4695, but

have no letters attached.

G Velorum = B A C. 2873, are not

visible to the naked eye. G could

barely be seen in a nightglass.

Snavxucs 7.

March 22, 1836.

 

1 aCentauri . . . . . . . . 0.34

2 Юге! . . . . . . . . . . . . .. 0.76

3 Procyon .. . . . . . . . . . . . . 0.85

4aCrucis ........ . . . . .. _ 1.30

5 Spica...... "' 1.30

6 aOrion.is . . . . . . . . .. 1.41

7r1Argûs 

8 Regulus .. . . . . . . .. 1.48

9 Pollux . . . . . . . . . . .. 1.51

1o ß Crucis . . . . . . 1.57

11 yCruci.s . . . . . . . 1.72

12 eCanis..... . . . . . . . . . . . .... 1.89

13ßLeonis...... . . . . . . . . . . .. 1.91

14yLeoni.s .. 1.95

15 Castor 1.97

16 eOrìonis...... 2.00

17 }3Argûs ........ . . . . . . . . .. 2.01

18 yOrionis.... . ..... . . . . .. 2.o8

I9 Äorlûnlß ‚‚ . — . . . ........... 2,09

2o yArgus . . . . . . . . . . 2.11

21 ¿Argus.................... 2.17

22 aTriangu1i.......... . . . . ..2.23

23 ¿Orionis . . . . . . . . . . . . . .. 2.30

24 öCauis...... . . . . . . 2.34.

25 yGeminorum . . . . . . . . . 2.40

26 9Centauri ...-... 2.45

27 ßCanis . . . . . . . . . . . . . . . .. 2.4.8

28 :Orionis . . . . . . . . . . . . . ._ 2.52

29 b`Arg\1s . . . . 1,53

30 allydrœ . . . . . . . . . ..... )-2.58

31 yC0l'Yi... . . . . . .... . . . . . . .. 2.70

32 ßgorvi . . . . . . .... ........ 2.8o

33 entauri . . . . 2.8

34bLeonis . . . . . . . . . . . 2.95

35 3.o5

36 Corvi . . . . . . . . . ........... 3.20

Nora.-The stars in this sequence were

first placed together in classes, and

the stars in each class then arranged

in order of apparent brightness. The

lines drawn between the stars separate

the classes. (This is a had mode of

procedure.)

I

7.

3

newown.;

SEQU1:.\'cr: 8.

March, 1836.

yMuscœ.

Muscœ.

I Carinœ.

aChamœleontis . . . . . .. 4.7

1Apodi.s.......... . . . . . . „+82

a Apodis . . . . . . . . . . . . . . . . .. 4.85

ò`Chamœleontis 4.88

9 Chamœleontis . . . . . . . . . 4.91

 

9 }3Chamœleontis.

1o е Chamœleontis.

Ssauexce 9.

March, 1836.

1 ßVo1a11ti.s . . . . . . . . . . . . . . .. 451

2 ¿Crucis . . . . . . . . . . . . .. 4.56

31;Crucis_........ . . . . . . ....4.6o

4aVolant1s ...1=4.65

5 7Chamœleont1s ... .... S 4.65

Ssauaivcn ю.

April 25, 1836.

1 9Centauri . . . . . ........... 2.55

2 7Centauri .. . . . . . . .... 2.71

3 aLupi........ 2.8¢

4 eCentau1'i .. . . . . . . . . . . . . .. 2.88

51;Cent.auri . 2.88

6 ZCentauri . . . . ...„... 2.91

7 »Centauri . . . . . . . . . . . . . . . . .. 3.21

8 ßLupi . . . . . . . . ...... — . . . .-3.22

9 yLupi . . . . . . . . . . . . . . . . . . .. 3.38

1o :Centauri ...... . . . . . . . . .. 3.66

11 p.Centau.ri . . . . . . .. 3.92

12 vCent_,auri ...... . . . . . . . . .. 3.93

13 öLup_1.. . . . . . . . . . 3.95

14eLup1 . . . . . . . 4.o2

¿Lupi . . . . . . . .. 4.07

. . . . . . . .. 4.18

4.29

_ ...... 4.4.0

19 1rLup1 . . . . . . . . . . . . . . . . . 4.51

2o ¢Centauri . . . . . . . . .. 4.62

21 и 1 Centauri.
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if

Noria.-No. 17 is placed in Bode’s

map in Centaurus, and lettered 1;

but there is another 1 Centauri

(B A C. 4458). It is entered in

BA C. (No. 4734) as в Lupi. In

that Catalogue (as also in Bode’s

map) there is another 1 Lupi, viz.,

No. 5139. I use 1 Lupi to designate

No. 4734, as being the more conspi

cuous of the two iotas, and on account

of its proximity to two stars т 1 and

1' 2, which, though placed by Bode in

Centaunis, undoubtedly belong to

Lupus, the real т Centauri being

near у.

SEQUENCE 1 1.

April 16, 1836.

No'ri~:s.-No. 8. This is the true 1 Cen

tauri.-No. 30. B A C. 4759.-No.

36. Misplaced by Bode in Centaurus.

See note on No. 17 of Sequence 10.

-No. 38. The true т Centauri.

N0. 40. Miscalled 1 Lupi in B A C.

SEQUENCE 11.

April 17, 1836.

23 (Centauri .......... . . . . .. 1.88

24 „Centauri .......... . . . . .. 2.91

25 д‘ Centauri??(c1ouded) . . . . .. 3.oo

Noms.-No. 9, 1; Argûs, not entitled

to a place in the first class of stars.

В Crucis is less than т; Argus.

a Crucis is but a little greater than

Spica.-9 Centauri is tonig11t de

cidedly greater than у.

Sitqvirivcr; 14.

May 31, 1836.

«#918»-1
aPavonis_(low) 1.55

9Centaun 2.55

yCentauri .. . . . . 2.71

1Argus........ 1.73

1 yCentauri . . . . . . . . . . . .. 1.57

2 0Centauri .. . . . . . . . . . .. 1.70

3aLupi . . . . . . . . . . . ..§_ 1.82

4sCentauri..... _ 1.81

5 „Centauri ...... 2.91

6ßLupi . . . . . . . . . . . . . . . . . . .. 3.02

7 ZCentauri . . . . . . . . . . .. _ 3.18

8 :Centauri . . . . . . . . . . . . .. Е" 3.18

9 yLupi............ . . . . . . .. 3.38

10 :Centauri 3.66

11 öLupi

12 pCentauri.... }=

 

3-93

3-93

13 vCentauri.. . . . . . . . .. 3.93

14 ZLupi.......... . . . . . . . . .. 4.01

15 :Lupi .. . . . . . . _... 4.05

16 17Lupi.. 4.10

17 :Lupi ... 4.17

18 ф 1 Lupi.. . . . . . . . . . . . . .. 4.25

19 :Lupi . . . . . . 4.31

10 1r Lupi . . . . . . . . . . . . . . . . .... 4.40

1i,uLupi . . . . 4.47

21 и 1 Centauri. .

13 np Centauri .

25 c Centauri.

4-55

4.62

Noris.-No. 25 is B A C. 4852.

SEQUENCE 13.

May 31, 1836.

Moon one day past the full.

Altitude 1о°. .20°.

 
5 ¿Centauri . . . . ..

6aLupi.........

7/.¢Argûs? . . . . . . ..

8 ¿Centauri . . . . ..

9 „Centauri10 yCorvi.. . . . . . . . . . . . . .. 2.91

11 /3Corvi............ . . . . . . .. 2.93

12 ¿Centauri . . . . .. 3.00

13 xArgûs . . . . . . .... 3.04

14 1 Centauri . . . . . . . . . . . . .. §_ 3.08

15 yvirginis . . . . .... . . . . .. ` 3.08

16 aLibrœ . . . . . . . . . . . . .. g_ 3.15

17 ßLibrœ . . . . . . . .. —3.15

18 ¿Corvi ‚ . . . . . . . . . .......... 3.21

19 ôCorvi . . . . . . . . . . . . . . 3.15

20 Hydrœ .. -... 318

11 dCrucis .... 3.-31

12 9Argûs.......

23 aMuscœ...

24/3Lupi....

25 yLupi??*

26 vArgûs ......

17 yTriang...

28

 

19Centauri . . . . . . .2.55

2 7Centauri . . . . . . . . 2.71

3 aLupi . . . . . . ..... _ 1.81

4eCentauri 2.81

5 п Centauri . . . . . . . . . „Ё 2.91

6ßLupi . . . . . 3.00

7 ZCentauri . . . . . . _ 3.02

8 :Centauri . . . . . . . . . ..... l_ 3.01

9 7Lupi . . . . . . . . . . . . . . . . 3.38

10xCentauri ............ 3.66

11 ò`Lupi ...... 3.93

12 д Centauri . . . . . . . . }= 3.93

13 vCenta\in . . . . . . . . . . .. 3.93

14 ZLupi. . . . . . . . . . . . . . . . . . . 4.00

15 ¿Lupi . . . . . . . . . . . . . . . . . . . 4.05

16 ф 1 Lupi . . . . . . . . . . . . .. _ 4.10

171;Lupi . . . . . . ..........l_'4.1o

18 pLupi . . . . . . . . . . . . . 4.27

19 v 1Centauri........ . . . . . . . 4.34

20 ¢Centa\1ri . . . . . . . . . . . 4.61

21 #Lupi . . . . . . . . . . . . . . ‚ . 4.67

22 dCentauri ...... . . . . .... . 4.70

13 bCentauri .. . . . . . . . . . . . . . 4.73

24 cCentauri .. . . . . . . . . . . . . . 4.75

15 ÀLupi . . . . . . . . . . . . 4.76

26 gCentauri . . . . . . . . . . . . . . . 4.78

27 kCentauri . . . . . . . . . . . . . . . 4.80

28 iCentauri.......... . . . . . . . 4.82

19 \[«Centauri . . . . ......4.84

30 aCentauri . . . . . . . . . . . . . . .. 4.86

31 pLupi . . . . . . . . . . .......... 4.88

32 aLupi.

33 0Lupì.

34 h Centauri.

35 v 1 Centauri.

36 т 1 Lupi.

37 ф 2 Lupi.

38 т Centauri.

39 0 Lu(pi.

40 BA ‘._ 5139.

41 d Lu(pi.

41 BA . 5165.

43 2 Centauri.

44 B A C. 474.4.

45 т 1 Lupi.

46 д Normœ.

47 т; Normœ.

48 e Lupi.

49 y Centauri.

 

1 Sirius . . . . . . ........ 0.10

2 Canopus . . . . . . . 0.11

3 aCentauri 0.34

4Arcturus . . . . 0.45

5 Saturn........... . . . . . . ...-

6 ßCentauri . . . . . . . . . . ...... 1.14

7 aCrucis ...... 1.21

8 Spica .. 1.39

9 11Argûs ..................-

10ßCrucis 1.57

11 yCrucis . . . . . . . . . . . . . . .... 1.72

12 ßArgûs 1.01

13 yArgûs 2.11

14sArgûs 1.17

15 aTrianguli . . . . . . . . . . . . ..) 1.2

16 öArgûs . . . . . . 2.42.

17 ÀArgus ..... .... . . . . . . .. 1.48

18 9Centauri .. . . . . . . . . .. 2.55

19 7/Centauri ... 2.71

1o1Argûs . . . . . . . . 2.73

21 ¿Centauri . . . . .... . . . . 1.80

12 aLupi...... . . . . . . . . . . . . .. 2.83

4L

ßTriang._...

29ÄCentaun

30 NVelorum. .

31 wArgûs . . . . . . . . . . . 3.66

31 1rHyd_re_e . . . . . . . . . . . . 3.70

33 aCircin1.... . 3.75

34 |cCentauri........ 3.79

35 ßMuscœ .. 3.82

36 б Lupi . . . . . . .... . . . . . . .. 3.85

37 eLupi........... . . . . . . . .. 3.89

38 pCarmœ.... . . . . . . 3.94

39 qCarmœ . . . . . . . . . . . 3.99

40 ¿Lupi . . . . . . . . . . . . . . . . . . .. 4.05

41 р Centauri ...... . . . . . . . .. 4.09

41 vCentauri . . . . . . . . .. 4.15

43 ¿Crucis . . . . . . . . .... 4.60

44ů`Muscœ . . . . ....4.60

45 xLupi......... . . . . 4.61

46 BAC. 3984 . . . . . . . . ...... 4.61

47 OCn1cis........

48

49

¢¢»¢...»»«|»«..

 

y Muscœ .....

ф Centauri ....

Norzs.-No. 15, the moon too near.

I

S1:Q.UiaNci=. 15.

June 7, 1836.

aCentauri . . . . 0.34
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1aLyrœ.... . . . . . . . . . . . .. 0.66

3 a Eridani . . . . . . . . . . . . . . . . .. 0.93

4ßCenmuri . . . . . . . 1.14

5 aCn1cis . . . . . . . . . . . . . . . . .. 1.11

6 Antares........ . . . . . . . . . . .. 1.17

7 n Aquila.' . . . . . . . . . . . . . . . . .. 1.33

8 Fomalhaut . . . . . . . . .. 1.45

9 Ä Scorpii . . . . . . . . . . . . .. _ 1.61

10 aGruis . . . . ..... l- 1.61

11 а Cygni:; (low) .. . 1.95

11 sSagitt.a.rii . . . . . . . .. 1.13

13 aTrianguli . . . . . . 1.16

14 aPavonis..... . ....1.19

15 0Scorpii . . . . . . .... . . . . . . .. 1.31

16 a Sagittarii . . . . . . . . . . . . . . .. 1.36

17 ßGruis . . . . . . . . . . . . . . .. 1.38

18 5 Scorpii . . . . . . . . . . . . . . . . .. 1.86

Ssavsscs 16.

July 14, 1836.

1 Canopus (low) . . . . . . . . . . 0.11

2, a Centauri . . . . ... . . . . . . . .. 0.34.

3 a Eridani . . . . . . . . . . . . . . . . .. 0.93

4. ß Centauri .. . . . . . . . . . . . . .. 1.14

5aAqui1œ........ . . . . . . . . .. 1.17

6 Antares . . . . . . .. 1.33

7 Fomalhaut . 1.4.5

8 a Gmis . . . . . . . . . . . . . . . . . . .. 1.67

9 Ä Scorpii . . . . . . . . . . . . . . . . .. 1.95

10 aTrianguli . . . . . . . . . . . . . . .. 1.13

11 ßCeti ........ . . . . . . . . . . ..1.14

11 a Andromedœ (low) . . . . . . . . 1.15

13eSagittarii ............]_1.16

14 a Pavonis . . . . . . . . . . . . .. 5- 1.16

15 9Scorpii . . . . . . . . . . . . . . . . .. 1.18

16 /3Gruis . . . . . . . . . . . . ........ 1.36

17uSagittarii . . . . . . . . ..1.38

18 г Pegssi . . . . . . . . . . . . . . . . .. 1.51

19 а Pegasi . . . . . . . . . . . . . .. 1.65

10 ,B Редкий . . . . . . . . . . . . . . . . .. 1.78

11 a Phœnicis . . . . . . . . . . .. 1.91

117Pegasì . . . . . .... . . . . .. 3.05

13 ßHydri_.. . . . . . . . . 3.19

14 aToucan1 . . . . .. 3,38

15 a Pictoris . . . . . . . . . . . . . . . . .. 3.56

16 7 Gruis . . . . . . . . . . . . . . . . . . .. 3.65

17a1ndi ........ . . . . . . . . . . .. 3.68

18 7 Hydri . . . . . ..

19 a Doradûs

30 a Reticuli . . . . . .. 3 87

31 ßDoradus.

Nors.-No. 17 low.

U\U\PL»lNы

SEQUENCE 17.

July 16, 1836.

ßliydri . . . . . . . . . . . .Z Sagittarii . . . . . . . . . . ..

aToucani.... . . . . . . . .ò`Sagittarii . . . . . . . . . . . . . . ..

7Aquilœ... ..

aHydri ..... . . . . . . . . . . ..

3-19
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3.30

33s

м‘

3-46

 

7 1r Sagittarii . . . . . . . . . . . . . . .. 3.51

8 7 Gr3ns._.... .. 3.57

9 ф Endani . . . . . . . . . . . . . . . .. 3.63

10 7Hydn .... .. . . . . 3.68

11 alndi . . . . . . . . . . . . . . .. 3.75

. .__................................. . .348.3

13 В Pav_on1s.. . . . . . . . . . . . . . . .. 3.91

14. в Gnus . . . . . . . . . . . . . . . . . . .. 4.00

15 5 Pavonis . . . . . . . . . . . . . . . 4.00

16 ßTouca.ni . . . . . . . . . . . . . . . . .. 4.01

17 v()ctantis . . . . . . . . . . ..4..11

18ß1ndi... . . . . . . . . . . . . . . . .. 4.11

19¢Pavonis... . . . . . . . 4.33

10 7 Toucani . . . . . . . . . . . . . . . . .. 4.44

11 ßOct.antis . . . . . . . . . . . .. 4.50

11 ZPavonis... . . . . . . . . . . 4.56

13 Pavonis . . . . . . . . ......Q_ 4.61

14.5Toucani.... . . . . . . . . .. -4.61

SEQUE.\'cE 18.

August 7, 1836.

1 а Centauri . . . . . . . . . . . . . . .. 0.34

1 a Lyne (low) . . . . . . . . . . . . .. 0.66

3aEridani...... .. . . . . .. 0.93

4. a Aquilœ . . . . . . . . . . . . . . .... 1.1.7

5 Antares . . . . . . . . . . . . . . . . . . .. 1.33

6

7

8

9

10

11

11 aPavonis . . . . . . . . 1.33

13 aSagittarii . . . . . . . . . . . . . . .. 1.38

ZOph1uch1

16 ò`Sagittari1` . . . . . . . . . . . .. 1.99

17 ZSs.gitt.a.rii . . . . . . . . . . 3.01

18 7 Aqu1lœ_._ . . . . . . . . . . .. 3.07

19 À Sagittaru . . . . . . . . . . . . . . .. 3.13

10 vOpl1iuchì . . . . . . .. 3.16

11 1rSagittarii . . . . . . . . . . . . . . ._ 3.4.0

11 ZAqnilœ . . . . . . . . . . . . .. 3.45

13 r1Serpentìs . . . . . . . . . . 3.51

14 9 Aquilœ . . . . . . . . . . . . .. Е: 3.57

7.5 ÀAqU.1lœ . . . . . . . . 3.57

16 âAquilœ . . . . . . . . 3.64

171rOphiuchi........ 3.71

18 ¢Sagittarii . . . . . . . . 3.73

19 т Sagittarii.

30 E 1 Sagittarii.

31 E Ophiuchi.

31 6 Serpentìs.

33 ‚З Aquilœ.

Aquilœ (1 F1.)

г; Aquilœ.

34

35

36 0 Sagittarii.

37 д Sagittarii.

38 Aqnilœ (6 Fl.)

39 iAquilœ. _

40 p Sagittarii.

41 Aquilœ (9 F1.)

4.1 q Scuti (Bode).

43 E 1 Sagittarii.

Norss.-Nos. 34, 38, 41, are the stars

called in Bode’s maps, m, 1, and k

Scuti respectively.-No. 41 (q Scuti)

is B A C. 6314.

Ssoulxcs 19.

November 11, 1836.

Ü\U\P\O3Hи

Rigel.. . . . . . . . . . . ..

Procyon . . . . . .a Eridani (low) . . . .

aCrucisAldebaran . . . . . . . . ..

7 г; Argus . . . . . . . . ..

8 Pollux (low) . . . . . . . .

9 :Canis . . . . .107Ori0nig . . . . ....

11 ¿Orionis . . . . . . . . ..

11 Castor(law)........

13 a1'1ydrœ......-.-

14 ZOrionis . . . . . . . . ..

15 Argûs . . . . . . . . ..

16 dCanis..... .. ..

17 ßCanis18 7Geminor . . . . . . ..

19 ¿Orionis . . . . . . . . ..

10 :Orionis . . . . . . . . ..

11 ZArgûs11 aLeporis . . . . . . .13 r;Canis...........

14 а Columbœ . . . . . . . .

15ßEridani..... ..

16 pArgûs17 ß Leporis . . . . . . . . ..

18 1 Orionis . . . . . . . . ..

19 Z Canis . . . . . . . . . . ..

30 0 1 Canis . . . . . . . . . .

. . . . . . . . ..

31 7 Canis.

a Orionis . . . . . . . . . . . . . . I __

§

...-....

‚д. -..—

0.88

0.88

0.90

°‘93

1.07

1.11

1.51

1.89

1.91

1.97

1.01

1.08

1.16

1.11

1.35

1.41

1.51

1.55

1.66

1.75

1.83

1.96

3-05

3.10

3-31

3.41

3-58

3-65

3.71

Norss.-Before the commencement of

this sequence, Jupiter and Mars were

compared as follows :

1 Jupiter.

1 Sirius.

3 Canopus.

4 a Orionis. _

5 Mars. È

No. 16 is miscalled 1 in Bode’s

map. It is 15 Fl. Argûs, and is
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A

called in B A C (No, 2728) p Argûs.

-y Canis at 3“ 20'" A M. was of

5th magnitude. Bode sets it down as

variable.

SEQUENCE 20.

Nov. 13, 1836.

1 aOrionis . . . . . . _ 0.88

2Rigel . . . . . . . . . ........g_o.88

3 yOrionis , . . . . . . . . . . . . . . . .. 1‚77

4 :Canis . . . . . . . . . . . . . . . .. 1.77

5 e Orionìs .. . . . . . . . ‚.... .. 1.89

6 ZOrìoni.s . . . . . . . . . . . . . . . . .. 2.13

7BCanis.......... . . . . . .....2.4o

8 »Orionìs . . . . . . . . . . . . . . . . .. 2,59

9ßCanis.... . . . . . . . . 2.64

10 Z Argûs. .. . . . . . . . . . . . . . ‚ .. 2.67

11 öOrionis...... . . . . . . . . . . ..2.74

12 „Canis . . . . . . . . . . . . . . . . 2.84

13 a Leporis.................. 2.99

14 1rArgûs . . . . . . . . . . . . .. 3.10

15 ßCanis Minor . . . . . . . . . .. 3.20

16 1Orionís_ . . . . . . . . . . . . . . . . .. 3.30

17ßLe_po1_'1s...... . . . . . .......3.41

18 Onoms . . . . . . . . . . . 3.51

19 gColumbœ................ 3.62

20 Z Canis . . . . . . . . . . . . . . . . 3.69

21 EArgûs . . . . ...... 3.72

22 o2Canis . . . . . . . . . . . . . .. 3.76

23 «Argile . . . . . . . . . . . . . . . . .. 3.79

24 1/Argûs . . . . . . . . . . . . . . . . .. 3.82

25 eLeporìs . . . . . . . . . . . . . .. 3.85

26 rOrionìs... . .. 3.89

27 11 Orionìs . . . . . . . . . . . . .. }_ 3.92

28 р Leporis . . . . . . . . . . . . .. _ 3.92

29 zOrionis . . . . . . . . . . . . 3.95

30 ZLeporis . . . . . . . . . . . . . . . . .. 3.99

31 и: Eridani . . . . . . . . 4.02

32 ÀOrionis . . . . . . . . . . . . . ..... 4.05

33 ц Leporis . . . . . . . . . . . . . . . . .. 4.09

34gLepor_1s...... 4.12

35 Lepons . . . . . . .... 4.15

36 p.El'ld¿1!ll . . . . . . . . . — . . . . . . .. 4,19

37 L2Puppis . . . . . . . . . . . . . . .. 4.22

38 тоном; . . . . . . . . . . . . . . . . .. 4.25

39 kPuppis . . . . . . . . . . . 4.29

40 9 Orionìs.

41 cr Orionìs.

4.2 À Eridani.

4.3 ф Eridani._

44 or 1 Onom

:cLeorís

S

Norss. - No. 18 is Flamsteed’s 1

Orionìs, BAC 14.86, there called

1r 1.No. 26 is Fl. 3 Orionìs, B A C

14.95, there called 1r 3.-No. 29 is

Fl. 8 Orionìs = BAC. 1514., there

called 1r 5.-No. 4.4 is Fl. 2 Orionìs

= B AC. 14.91, called 1r 2; and No.

48 is BAC. 1516, the 1r4 of that

Catalogue. To prevent confusion, I

have adhered to the old lettering.

The tive 1r’s of the B. A. Catalogue

are spread over a space nearly 5° in

extent.-Nos. 34, 35. Very nearly

equal, but у a trifle larger. In Bode,

б is в. whole magnitude above у.

No. 37 is B A C. 2392.-No. 39 is

erroneously marked к in B0de's map,

where it is called Murkeb. It is

double, the two being seen as one

to the naked eye.-No. 4.0. The tra

pezium in the nebula seen as one stur.

Nos. 49, 5o. Hazy.

Sßaußxcs 2 1.

November 26, 18 36.

45 P 

46 1 Leporis. } =

47 А Leporis.

48 1r 2 Orionìs.

49 E Eridani?

5o c Eridani ?

51 v Leporis.

1 Sirius . . . . . . . . . . . . . . . . . . .. 0.10

2 Canopus . . . . . . . . . . . . . . . . .. 0.22

3 R.igel_..:..... . . . . . . . . . . . . .. 0.76

4 aOr_1on1s_. . . . . . . . . . . . . . . . .. 0.93

5 aEndan1. . . . . . . . . . .... .. 1.10

6 Fomalhaut . . . . ‚ . . . .. 1.45

711Argûs . . . . . . . . . . . —

8 aGruis . . . . . . . . . . . . . . . . . . .. 1.67

9 @Canis . . . . . . . . . . . . . . . . . . .. 1.77

1o:Orionis ........ . . . . . . . . .. 1.89

11 Z0rionis.......... 1.97

12 aPavonis...... . . . . . . 1.99

13ßArgûs ........2.01

14,zArg1‘1s . . . . . . . ..l= 2.13

15 oCan1s.... . . . . . . . . . . „у 2.13

16 ßGruìs.. . . . . .... . . . . . . . . .. 2.21

17 eArg_ûs .. . . . . .. 1: 2.31

18 1Ononis . . . . . . . . . . . . .. 5 2.31

19 a Arietis . . . . . . . . . . . . . . . . .. 2.40

1.0 âArgûs . . . . . . . . . . . .... 2.44

21 ßCeti .... . . . . . . .... 2.51

221¢Orionis . . . . . ‚...... .....2.59

23 aPhœnicis 2.62

24. öûrionis . . . . . . . . . . . . 2.65

25 aLeporis . . . . . . 3.05

26 aTouca.ni......... 3.09

27 ßHydn . . . . . . . . . . . . . . .. 3.17

28 aHydri . . . . . . . . . . . . . .. 3.26

29 uColumbœ . . . . . . . . . . . . . .. 3.36

30 rArg_ûs . . . . . . 3.50

31 aInd1_. . . . .... . . . . . . . . . . .. 3.55

32 yH_ydr|_ . . . . . . . . . . . . . . . .. 3.60

33 aP1ctpr1s . . . . . . . . . . . . . . . .. 3.64.

34 (Сына . . . . . . . . .. 3.66

35 vArgûs . . . . . . .. 3.68

36 yGruis._ . . . . . . . . . . . . . . . . .. 3.70

7 37 ßLepor1s . . . . . . . . . . . . . . 3.72

 

38 9Eridani...... . . . . . . . 3.72

39 ,3Columbœ 3.73

4.0 aDoradus . . . . . . . . „...... 3.78

41/3Phœnicis . . . . . . 3.84

42 у Phœnicis .. . . . . . . . . . . . . .. 3.90

43 ¢Eri1_iani..... . . . . . . . . . . 3.94.

44 е Gruis . ._ . . . . . . . . . . . . . . . . . . 3.98

45 ßTou_can_1 . . . . . . . . . . . . . . .. 4.04

46aRet1cul1 . . . . . .........g=4.09

4.7 х Eridaxu . . . . . . . . . . . . .. 4.09

48 äPhœnicis .... . . . . . . . . . . .. 4.18

4.9yVo_la.ntis . . . . ..4.28

50xEndam............ . . . . ..4.33

51 г Phœni_ci_s . . . . . . . . . . 4.36

52 к Phœnlcis . . . . . . . . . . . .. 4.40

53 yToucani . . . . . . . . . . . . . . . . .. 4.44

541G5'uis.: . . . . . . . . . . . . ......4.48

55ß\olantxs . . . . . . . . . 4.51

56 В Reticuli . . . . . . . . . . . . . . . . .. 4.52

57 д Volantis . . . . . . . . . . . . . . . . .. 4.54

58 s Hydn . . . . . . . . . . . . . . . . . . ._ 4.58

59 д Hydri _ . . . . . . . . . . . . . . . . .. 4.60

60 Z Toucam . . . . . . . . . . . . . . . . .. 4.62

61 a Volantis . . . . . . . . . . . . . . .. 4.65

62 ß Doradûs . . . . . . . .. 4.67

63 eToucan.i . . . . . . . . ‚ . . . . . . . .. 4.70

64 Z Volantls. 4.73

65 a Chamazl. . . . . . . . . . . . . . . .. 4.79

66 s Volantxs . . . . . . . . . . . . . . . . .. 4.84

67 gDoradûs .... . . . . . . . . . . .. 4.87

68 Doradûs . . . . . . . . . . . . . . .. 4.90

69 9 Chamœl. . . . . . . . . . . . . . . .. 4.91

70 ZHydr1.... . . . . . . . . .. 4.92

71 {Богатая . . . . . . . . . . . . . . .. 4.93

72 с Reticuli . . . . . . . . . . . . .. 4.95

73 eDoradûs . . . . . . . . . . . . . . . . .. 4.96

74 B A C. 1103 . . . . . . . . . . . . .. 5.00

75 E Horologu . . . . . . . . . . . . 5.01

76 BAC.956 . . . . ............ 5.03

SEQuENcE 22.

March 10, 1837.

1 Canopus . . . . . . . . . . . .. 0.22

2 и Centauri . . . . . . . . . . . . . . .. 0.33

3 Arcturus . . . . ‚ . . . . . . .. 0.45

4Antares.... . . . . . . . . . . 0.60

5 Saturn . . . . . . . . . . . . . . . . —

6 a Crucis . . . . . . . . . . . . . . . . .. 1.10

7ßCentau1'i ................ 1.24.

8Spica . . . . . . . . . . . . 1.39

9qArgus..... . . . . . . . . . . . .... —

10ßCrucis . . . . . . .. 1.57

11 у Argûs . . . . . . . . . . . . .. _ 1.92

12 ßArgûs . . . . . . 1.92

13 yCrucis . . . . . . . . . . .. 2.30
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14

‘з

16

17

18

‘э
ZO

21

Z2

7-3

24

25

16

27

18

29

30

 

9C¢n|;guri .. . . . . . . . . 1.55

yCentauri . . . . . . . . . . . .‚ 1.71

1Corvi . . . . . . . . . . . . . . .. )_ 1.86

:Centauri ............§_1.86

Zigirgrnis 1.95

от .... . = 2.9

6Centauri . 1.95

Z Centauri . . . . . . . . . . . . . . ‚. 3.04

ò`Corvi . . . . . . . . . . .......... 3.15

eCorvi..... . . . . . . . . . „Е: 3.31

vHydrœ_ . . . . . . . . . . . . .. 3.31

:Centauri . . . . . . . . . . . . ...... 3.45

ò`Cn1cis . . . . . . . . . . . . . . . 3.60

:Crucis ...„È 4.60

aCorvi . . . . . . . . . . . . . .. 4.60

1}Corvi...... . . . . . . . . . . ....

ZCorví.............. . . . . ..

nu

Z

un

4

©@\lO\U\

10

11

11

13

I4

‘S

16

17

18

19

10

11

Z2

25

24

25

16

27

18

29

30

31

37.

SEQUENCE 13.

 

 

Aprilg, 1837.

yCrl1ciB ‚.... . . . . . . . . . . . .. 1.71

yArgûs 1.01

ßArgûs 1.11

aTrianguli . . . . . . . . .. 1.13

yCentauri .... . . . . . . . . . . .. 1.71

'yCorvi . . . . ........ . . . . . . .. 1.90

ßC<_1rv_1._. . . . . . . . . . . 1.93

Vxrgims . . . . . . . . . . . . .. _ 3.11

6/Corvi. . . . . . . . . . . . . . 3.11

eCorvi...... . . . . . . . . . . . . .. 3.31

¢1Scorpii........ . . . . . . . . .. 3.38

rSc¢_>rpii . . . . . .. 3.45

ßTr1angul1 3.50

yTna.ngul1 . . . . . . 3.51

¿Crucis . . . . . . . . . . . . . . . . .. 3.60

2,'Vi.rginis . . . . . . . . . . . ._ 3.70

aCircini . 3.80

âVirgi_ni_s.......... . . 3.90

qV1rg_1n1s...... . . . . . . . . . . .. 4.00

„Lupi . . . . . . ...... .. 4.10

EHydrœ . . . . . . .... . . . . . . .. 4.15

¿Crucis

.
a Corvi....

OCrucis . . . . . . . . .. 4.61

pCentauri .. . . . . .... 4.63

oCentauri . . . . . . . . . . . . . . .. 4..66

aNorInœ......... . . . . . . . .. 4.67

ßNormze . . . . . . . . . . 4.68

ßCrateris . . . . . . . . . . . .. 4.68

nCorvi. _

o Crateris (Bode).

Z Crateris.

33 a Hydras

34 B A C 4184?

35 H Centaun.

36 r Centauri.

Norss.-No. 11 is called in A S C E

Hydr. et Crat.-No. 19 is B A C.

3816.-No. 31 is 11339 Hist. Cel.

No. 31 = B A C. 3978.-No. 33 is

the wel1known double Star 17 Hydrœ

Fl.-No. 35 is B A C. 4344.No. 36

= B A C. 4437.-No. 34 identity

doubtful. My star is noted in the

working chart as about 1“‘ following

and 15’ north of the star B A C. 4184,

which is correctly placed by Bode.

SEQUENCE 7.4.

April 9, 1837.

1 1Argûs . . . . . . . . . . . . .. 1.01

1 ß Argûs . . . . . . . . . . . . . . . . .. 1.11

3 ÀArgûs . . . . . . . . . . . . . . . . .. 1.48

4 ZArgûs . . . . . . . . . . . . . . . . .. 1.74

51rArgûs . . . . . . . . 1.96

6 vArgûs . . . . . . . . . . . ..... 3.16

71'Argi;1s . . . . . . . . . . 3.55

8 aArgus . . . . . . . . . 3.79

s11QU1:1~1c11 15.

April хо, 1837.

 

11 cPuppis . . . . . . . . . . . . . . . . .. 3.91

13 xCa.nis................ 4.04

14 l\Canis . . . . . . . . . . . . . . . . . . .. 4.16

1.5kPuppis . . . . . . . . . . . . . . . . .. 4.19

16 0 1 Canis . . . . . . . . . . . . . . . . .. 4.30

17 aPuppis . . . . ........ . . . . .. 4.31

18 vPictoris(Bode)............ 4.31

19 :I: BAC. 1561 . . . . . . . . . . .. 4.31

30 aMa.l1 . . . . . . . . . . . . . . . . . . ._ 4,33

31 ¢Argûs . . . . . . . . . . . . .. 4.34

31 \IfArgûs . . . . . . . . . . . . . . . . .. 4.35

33

34

35

36

37

38

39

40

4 1

41

43

44

45

46

47

48

49

50

51

51

53

54

55

56

57

58

59

60

61

61

63

64

65

вв

67

es

69

pVelorum . . . . .... 4.50

q Velorum .. .. 4.65

bMali.... È_4.8l

c Mali .. .. _ 4.81

у Columbœ g_ 4.91

:Columbœ _ 4.91

wcßnis . . . . . . .... . . . . . . . . .. 4.93

pPuppis...... . . . . . . . . . . .. 4.96

6 Columbœ ...... . . . . . . . . ._ 4.98

о Puppis.

f Pup is.

D 1 (Bode).

M Velorum.

B A C. 3381.

 

m Puppis.

B A C. 1560.

B A C. 3176.

t Velorum.

u Velorum.

Q Velorum.

elorum.

C. 3348.

C. 3501.

C. 1114.

C. 1119.

Uüwßítdçn

>>>><

C» 3379

nis (Bode).

C. 1565.

C. 3 511.

C. 3461.

elorum.

t Puppis. I

g Puppis (Bode). S

C Canis (Bode).

:I: not identified.

B A C. 1557.

B А С. 3396.

`‹UÚWUSFW

<>>>g>

Notas.-Nos. 5 and 11 set down in the

original as and д, but this is clearly

by mistake zu ‘Ё and Z.-No. 14.3, miâ

lettered 1 by Bode.-No. 11 = A `.

1580.-No. 13 is Bodes к 2 = B isi C.

1146; 2 is B A C. 1634- 1 is

в А с. 17933, placed in timßcat. in

Puppis; 30, 35, 36, are respectively

B A C. 1964,1935,and 3010; 41 is

B A C. 1594; 43 is 1513; 44

1109; 45 = 3300 B A C; 47

B A C. 1515; 51 = 3370; 51

3472? 53 = 34993 59 = 22513

= 1151; 66 = 1117 of the same

Catalogue.

Il

.?`||

S1=.Qu11Nca 16.

April ro, 1837.

1 Arcturus . . . .

Espo0\laan-Uhu:N

I

¿QI

Н

 

aLupi . . . . . . . . . . . . . . ..

öScorpii . . . . .

1.84

1.84



APPARENT MAGNITUDES OF STARS. 317

*É

  

1oäScorpii ...... . . . . 2.86

11 ß Scorpii .. . . . . . . . . . . . . . . 2.88

12 ц Ophiuchi . . . . . . . . . . . . . . . 2.89

13 11Centa_11r1 . . . . . . . . . . . .. 2.91

14 nc Scorpii . . . . . . . . . . . . . . . . . . 2.93

15aSerpentis . . . . . 2.95

16 ' ` . 2.97

17 . 3.oo

18 3.02

19 11 B9otis (low) . . . . . . . . . . .. .. 3.04

zo .....„... ....... 3.02

21 a 1 rae . . . . . . . . . . . . . _ _ 3.1

22 ßLupi . . . . . . . . . . . . .... Ё- 3.16

23у1.‚11р1.: . . . . . _ . . . . .. 3.38

24 а Hercuhs . . . . . . . . .. 3.38

25 er Scorpii . . . . . . . . . . . . . . 3.38

26 г $согр11 . . . . . . . . . . . . . . = 3.38

27 1r Scorpii . . . . . . . . . . . . . . 3.38

28 д Lupi . . . . . . . . . . . . . . 3.95

29 xLupi..: . . . . 3.96

30 к Ор11111с111 . . . . . . . . . . . . . . . . 3.97

31 7 Scorpii _. . . . . . . . . . . . . . . . .. 3.98

32 у $егре11г1з . . . . . . . . .. . . . . . . 3.99

33 ß Serlnentrg . . . . . . . . . . . . . . ‚ . 4.00

34 e Ophiuchl . . . . . . . . . . . . . . .. 4.01

35 е Lupi . . . . . . . . . . . . . . . . . . . . 4.02

3è'Évir'g1ni.«. ....... .... 4.06

37 dScorpii_ . . . . . . . . . . . . . 4.10

38 д Serpentls . . . . . 4.14

39 0 Scorpii (19 Fl.) 4.19

4o z Virginia (109 Fl.).. . . .. . . .. 4.23

41 е Serpentis . . . . ‚ . . . . . . . . . . . 4.27

4.2 А Ophíuchi . . . . . . . . . . . . . . . . 4.32

43 7 Serpentis . . . . . . . . . . . . . . .. 4.36

44 д Ч1г51111в . . . . . . . . . . . . . . . . . . 4.40

45 7 L1brœ_ . . . . . . . . . . . . . . . . .. 4.44

46 1 У1гдп11з . . . . . . . . ‚ . . . . . . . . . 4.48

47pScor3n_1.... 4.52

48 x Vxrgmls . . . . . . . . . . . . . . . . . . 4.56

4.9ÄLupi . . . . . . . . . ..... . . . . .. 4.59

5o А Virginis . . . . . . . . . . . . . . É: 4.63

519L1brœ . . . . . 4.63

51 9L1brœ_¿... . . . . . . . . ....g=4.63

52 «È Scorpu (Bo.) . . . . . . . . .. 4.63

53 a Normœ . . . . . . . . . . . . . . . . ._ 4.67

54 ß Normœ . . . . . . . . . . . . . . . . Ё 4.68

55«1Librfe . . . . . . . .56 0 Lupi.

57 1 Ophiuchi.

58 u Ophiuchì.

59 А Serpentis.

60 c Librœ (16 Fl.) 2_

61 e Libra-3 (48 Fl.) _

62 a Serpentis.

63 д Librœ.

No'1‘1‘.s.-No. 31 is zo Librœ Fl. =

B A C. 4.95o.o Scorpii, No. 39, is

B A C. 54.55.-No. 4o, z Virginis =

ВА С. 4878.-No. 52 is 51 Librœ

Fl. = ВА С. 5324, a well known

double star.Nos. 6o and 6 1 are Nos.

4927 and 5290 B A C. None of these

stars have letters in the B A Catal.

No. 63, д Librœ, is only of the 6 or

5' magnitude, though marked 4 m in

Bode and 4.5 in B А С.

SEQUENCE 27.

August 4, 1837.

1 aAquilœ . . . . . . . . ..... 1.33

2 Fomalhaut . . . . ‚ . . . .. 1.45

3 aGruis...... . . . . . . . . . . . . .. 1.67

4 ß ешь . . . . . . . . . . . . . . . . .. 2.36

5 а Sagittarii . . . . . . . . . . . . .. Ё 2.38

6aPavonis.... . . . . 2.50

7 sPegasi . . . . . . . . . . .. 2.62

8 7 Aquilœ . . . . . . . . . . . . . . . . .. 2.73

9,3Aquarii.... . . . . . . . . . . . . .. 2.85

1o a Aquarii . . . . . . . . . . . . . . . . . . 2.97

11 aToucani........... 3.08

12 5Capricorni........ . . . . . . .. 3.20

13 ßCapricorni 3.32

l4.7Gru1s._ . . . . . . . . . . . . . . ‚.... 3.44

15 7 Pavonxs . . . . . . . . . . . . . . . . . . 3.56

16 ц Indi . . . . . . . . . . . . . — . . . . . . 3.68

17 öAq11a.rii . . . . . . . . . . . . . . . . .. 3.79

18 5 Gnus . . . . . . . . . . . . . . . . . . .. 3.88

19 a 2 Capricorni . . . . . . . . . . . . .. 3.94

2o 7Capricorni . . . . . . . ‚ . . . . . . .. 3.98

21 ßPavonis.. . . . . . . . . . . . .. 4.01

22 Z Aquaríi.

23 7 Aquarii.

24 А Aquarü.

25 ц Aquarii.

26 c 2 Aquarìì (88 Fl.)

27 ‚В Aquìlœ.

28 1' Aquarii.

29 9 Aquarii.

3o п Gruis.

31 b 1 Aquarii (98 FI.)

32 a 1 Capricorni.

33 1 Aquarii.

34 e Pisc. Aust.

35 ‚В Pisc. Aust.

36 b 2 Aquarii (99 Fl.)

37 1r Aquarii.

38 b 4 Aquarii (101 Fl.)

39 у Р1зс. Aust. (22 Fl.)

4.o Pisc. Aust. (23 Fl.)

41 p. Pisc. Aust.

42 c 3 Aquarii (89 Fl.)

43 c 1 Aquariì (86 Fl.)

44 0 Aquarii (31 Fl.)

45 1r Pisc. Aust. (75 Fl.)

46 L Aquarii (61 Fl.)

47 а А0цаг11.

4.8 р Aquarn.

49 v Písc. Aust. (Bode).

No'rEs.-No. 39 is mis-lettered E in

Bode’s map; and No. 4.o is there

lettered o.-Nos. 45 and 46 have no

letters in B А С. Those used here

are Bode’s.-No. 49 is B A C. 7702.

N.B. а 1 and a 2 Capricomi dis

tinctly seen as two stars with the

naked eye.

SEQUENCE 28.

September 24, 1837.

1 ßG1‘uîs.... . . . . . . . . . . . . . . .. 2.36

2 aArietis . . . . . . . . . . . . . . . . .. 2.4o

3 ßCeti ... . . . . . . . . . . . . . . . .. 2.66

4 aPhœnicis . . . . . . . . . . . . . . .. 2.92

5 ßHydri . . . . . . . . . . . . . . . . .. 3.19

6 aCeti . . . . . . . . . ........... 3.46

7 9Eridani. . . . . . . . . . . . . .. 3.73

8 aHydri . . . . . . ...... . . . . .. 3.33

9 7Er1dani.......... . . . . . . .. 3.93

10 1]Ceti . . . . . . 4.03

11 aPiscium......... . . . . . ..14.13

12 7Ceti .. . . . . . . . . . . . ‚ . . .. § 4.24

13 rCeti . . . . . . . . ...... . . . . .. 4.28

14 9Ceti ._... . . . . . . . . . . . 4.33

15 6Er|da111...... . ‚ . . . . . . . . .. 4..37

16 vCet1+ tCeti .. . . . . . . . . .. 4.42

17 eErìdanì...... . . . . . . . . .. 4.46

18 :Eridani . . . . . . . . . . . . ._ 4.51

19 a Fornacis (Bode) . . . . . . .. 4.55

20 sEridani (Fl. 16) . . . . . . .. 4.59

21 r1Eridani.......... 4.63

22 1rCeti . . . . . . . . . . . . . . . . . . .. 4.67

23 âCeti ._ . . . . . . . . . . . . . . .. 4.71

24 tEndam_(19 Fl.) . . . . . . .. 1 4.74.

25 E Er1da.n1(11 Fl.) . . . . . . ._ § 4.78

26 gEr'ldani . . . . . . . . .... . . . . .. 4.81

27 f2Eridani . . . . . . . . . . . . . . .. 4.85

28 1n 1 Eridani (27 Fl.) . . . . . . .. 4.85

29 {Сей .... . . . . . . . . . . . . . . ..4.86

3o 1' 1 Erìdnni (1 Fl.) ‚. 4.86

31 всей . . . . . . . .. 4.86

32pCetì ...4.87

33l1Eridani(33 Fl.) 4.88

34 l2Enda_ni(36 F1.) 4.89

35 hEridan1 . . . . . . ............ 4.89

36 Erida.ni(15 Fl.)

37 о‘ Ceti.

38 Z Eridani.

39 х 2 Ceti (Bode).

4o m 2 Eridani (28 Fl.)

41 c Cetì (46 Fl.)

42 F Eridaui (20 Fl.)

43 b Cetì (37 Fl.)

44 -r 2 Eridani (2 Fl.)

45 и 1 Ceti(56 Fl.)

46 u Ceti (75 Fl.)Q

47 oCeti? §

Norms.-In this Sequence the lettering

is that of Bode’s Atlas, Plate XVII.

But the stars have been all carefullv

idenrined by 111е ‚11.1 ofthe в A с. with

Flamsteeds, wherever a difference of

lettering arising from the carrying out

of Bayer`s system in that Catalogue

renders а doubt possible. To have

changed all the letters would have

inevitably induced complete confusion.

-No. 14 is 0 1 Celi Bode, but 0 2

being a distant and inconspicuous

star (7 m), the 1 is dropped.„\'g, 16

4M
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near v is t, but both are here seen as

one star.--No. 19. The a of Fomax

is retained in B A C. No. 997 with

the constellation Eridanus, so that in

that Catalogue the star stands as

a Erìdani. It is 11 Fl. Eridani_

No. 20 is г 4, No. 14 is т 5, No.

25=т3, N0.18=r6, 3o=r1,

33=r8, 34.._r9, 4o=r7, and

44, = т 1, of the B A C.-No. 26 is

BAC. 1101, there called v 1; No. 17

= ВАС. 1199; 35 = BAC. 1151,

there called v 1; 36 = B AC. 1031;

39 is simply lettered X Ceti in B A C. ;

4.1 isBAC. 419;41=BAC. 1115;

43=BAC-371;45=594;1nd

46 = 778, of that Catalogue.-In this

Sequence. strong suspicions of tem

porary dimness from ñitting haze,

and certainly north of the equator

there was no deciding with certainty

on the magnitudes. Even a, 1, and В

Ceti were occasionally touched. Bode’s

61 Ceti and his X 1 Ceti not seen;

X 2 conspicuous, 5 ш.

Звцшвнсв 29.

September 15, 1837.

1 ß Ceti _ . . . . . . . . . . . _ . . . . . ._ 1.46

1 aCeti . . . . . . . . . _ . . . . . . . . .. 3.14

3 „Ceti . . . . . . . . . . . . . . . . .... 4.00

4.rCet1 _ . . . . . . . . . . . ..418

9Ceti . . . . . . . . . . _ . . . ......4..3o

ÖEridani . . . _ . . . . . . _ . 4.33

в Eridani . _ . . . . . _ . . _ . . . . . ._ 4.40

\lQ\\.n

8 а Sculptoris.

9 и 2 Ceti.

33

34

35

36

37

38

39

4o

41

41

43

44

45

46

47

4,8

49

50

51

52

53

54

55

56

57

58

59

60

Norms.-The nomenclature is that of

Bode’s Chart, Pl. 17 for lettered stars.

1 2 Eridani.

H C. 6161.

B A C. 103.

H C. 7411. )_

c Eridani. Г“

Н C. 4466.

§11 Eridani (9 F.)

C. 1145.

Ceti (17 F.)

H C- 3479

B A C. 776.

D Eridani.

к 1 Sculptorìs. g__

r 2 Sculptoris. _

Ф Sculptoris_

1 Sculptoris.

p Cen (75 F.)

B A C. 1152.

В Erìdani.

ф 1 Machinœ.

ф 3 Ceti (11 F.)

ф 4 Ceti (13 F.)

Ceti (18 F.)

Ceti (30 F.)

р 1 Eridani (8 F.)

q Ceti.

9 2 Ceti.

X 1 Ceti.

The identifications with B А С. and

the Histoire Celeste are as follows :

IO

Il

I2

‘з

I4

‘S

16

17

18

19

ZO

ZI

22

13

14

15

б Sculptoris.

v 2 Machìnœ.

Z Sculptoris.

ш Fornacis.

1 Ceti (17X 2 Ceti.

,B Machinœ.

1’ 1 Machinœ.

1r Eridani (16 Р.)

ak Ceti (48al: Ceti 4396 Н C.

'S

и 1 Ceti (56 F.)

a Machinœ.

1 Machinœ.

F Ceti (67 F.)

F Eridani (20 F.)

No.=BAC. No.=BAC.

11 643 18 460

12 8352 4.5 10

13 79° 46 ‘з
15 1031 47 135

16 688 4.8 72

17 627 50 1152

11 541 51 458

13 489 58 230

16 115

No.=H C. No.=H C.

33 76oo Ё 1245
34. 6161 401 1146

36; 7411 44 6535

7413 51 6661

37 7173 59 1842

в: 4.4.66 60 31373 4467

The bracketed numbers are probably

only duplicates. Bode’s тг and 9 For

nacis are invisible to the naked eye.

Snaunucx 3o.

16

27

18

7-9

3o

31

31

ф Ceti.

с Ceti (57 г.)

ф 2 Mnchinœ.

c Ceti (4.6 F.)

ф 2 Ceti (19 F.)

р 3 Erid. (1o F.)

ak Ceti (18 F.)

 

Oct. 24., 1837.

1 Canopus . . . . . _...... 0.22

2 а Orionis (high) . . . . . . ._ o.5o

3 а Eridani . . . . . . . . . . .. 0.80

4 аргйопйз (low) . . . . ._ 1.07

5R1ge1.................. 1.17

6 Fomalhaut . . . . . . . . . . . . ._ 1.45

7 Aldebaran . . . . . . . . . . . . .. 1.54

8 а Gruìs.... . . . . . . . . . . . . .. 1.67

9

10

ll

I2

‘з
14

‘S

16

»|11-1-an
|~10\Doo\l

22

’-3

24

1S

26

17

28

19

30

31

32

33

34

35

36

37

38

39

4°

41

41

43

44

45

4.6

47

4.8

49

5o

51

51

53

54

55

56

57

58

59

60

61

62

6 з

64

65

se

67

es

69

7o

71

71

73

74

 

¢lArietis..„....... 1_ 1.49

a Pavonis.............. 5“ 2.40

‚В Ceti . . . . . . _ . . . . . . . . . . . . . 2.43

В Gruis . . . . _ . . . . . . . . . _ . . . . . 246

к Orionis . . . . . _ . . . . . . . . 1.58

a Phœnicis . . . . . . . . . . . . 2.70

aCeti ..._ . . . . . . ........_.1.81

a Ixporis . . . . . . . . . . . . . . 1.94

ß Eridani.. 3.06

a Columba: ...... 3.18

,ßflydri _ . . . . _ . . . . . _ ._ 3.17

a Hy_dr_1 . . . . . . . . . . . . . . . . __ 3.37

ß Anetxs . . . . _ . . . . . . . . . . . _ _ 3,49

a Toucani . . . . _ . . . . . . . _ . 3.61

_ . . _ . . .. 3.73

1 Hydn . . . . . . . . . . . . . . . . _ . 3.77

a Doradus _ . . _ . . . . . . _ _ _ 3.80

a Pictoris . . . . . . . . . _ . . ._ É* 3,80

aR.eti_cu1i...... . . . . . . _.Q_ 3,87

1 Gru1s__._ . . . . . . _ . _ . _ . .. 5- 3.94

ß Phœn1c1s . . _ . . . . . . . . . . . _ _ 4..o1

е Gruis . . . . . . . . . . . . . . . . . . . . 4.05

у Phœnicis _ _ . . . . _ . . . . _ . . . . 4.10

ßTouca.ni .. .... 4.15

¢gridani.... .. . . . . . . . . ..4_1o

eti . . . . . . . . . . . . . . . . . . ._ 4.1

gflydri . . . . . . . . . _ . . .. _ 4.2;

е Hydri . . . . . . . . . . . . . .. 2- 4.19

XEridan1...... . . . . . . . . . . ._ 4.33

1 Volantis . . . _ . . . . . . ._ 4.37

‚В Doradûs . . . . . . . . _ . . . . . . . 4.4.0

у Toucani _ . . . . . . . . . . . . . . .. 4.43

Z Phœmcls . . . . . . . . . _ . . . .. 4.47

в Phœnicis .. . . . . . . . . . . . _ _ 4.50

a Volantis . . . . . . . . . . . . . . . _ _ 4,53

д Volantis . . . . . . . . . . . . .. 4.56

ßRetic\1li . . _ . . . 4,58

I Eridüni.. . . . . . . . . . . . . .. 4,60

д Toucani . . . . . . . . _ . . . . . . . ._ 4.61

1:Eridani . . . . . . . _ . . _ _ 4.65

ß Volantis . . . . . . . . . . _ . . .. 4.68

öCeti . . . _ . _ . . . . . . . . . .. 4.71

Z Volantis. . _ _ 4.73

д Phœnìcis . . . . . . . . ‚ . . . . . g 4.75

1] Phœnicis . . . . . . . . . . . . .. 4,78

|:Phœnicis ... . . . . . . .. 4,81

1 Doradûs . . . . . . . . . . . . . . _ . 4,83

sVolantis.. . _ . . ............ 4.85

a Chamœleontis . . . . . _ . . . . .. 4.88

Z Toucani . . . . . . . . . . . . . . . . _ _ 4,90

д Doradûs.. ‚ . . . _ . _ . . . . . _ . .. 4,92

@ Toucimi .. . . . . . . . . . . . . . . 4.94

е Doradus. . . . . . . . . . . . . . . _ . . 4,96

éT0l1C&l1Í . . . . . . ‚ ........._.4_97

1Reticnli.... . . . . . . ........4_93

B А С. 1103 . . . . . . _ . . . . _ __ 4,99

ÀPhœnicis..... .... . . . . ._ 4.99

п Toucani. . . . . . . . . . . . . . . . . . 5,09

E Horologii (Bo.) . . . . . . . . ._ 5,01

f1 Eridani ............_... 5,01

ZHydri .......... . . . . . . .. 5.01

B A C. 582.

В А С. 604..

ò` Reticuli_

G Сайте.

17 Hydri_

75 ‚и Phœnicis.

76 к Toucani.
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77 г Reticuli. Noms. - Seven of the Pleiades seen a pair, Z 1 and C 2, near к, попе of

78 pllähtcîexlxlilcäis. Èviltllä the naked eye and equalized as ä1be1m_exceed7 m, bleing barely percep

79 1 e с . о ws: e1na.noperagass.

So 1/Hydri. ‘
gx %'IÀo\(1;ca11i.8 I gz —

2 .95 . -

s3 ß Hßwlogii? г ‘ ЗЁЁЁЩ" f= SEQUENCE эз

84.BAC.z835+ 1

35 „V0hmtis_ 3 з: December 28, 1837.

86 U T°“c‘mi' 4. c Pleiadum (_ 1 Jupiter . . . . . . . . . . . . . . . . . . .. _

Noms.--No. 6o is the great cluster 5 ‘1Р1°Ё“‘1“"‘ S- ..

В A C_ 35, веси as а star; 67 = 6îe1II’)lle1_ac(i1um. 2 Sinus . . . . . . . . . . . . „...... 0.10

BAC. 104.8-{-1o51;68isBAC. 7 em um' C _

828; 83 not identified; 84 is B A C. They glimmer, however, fully n magni- 3 то?“ " ' ' ' ' ' ' ' ' ' ' “ Ф"

2835 + 2837 seen as one star = tude + and - c anddare rather less .

Bode 16-|-17.’ than1rErìdani;erather less thancor 4"7‘êrgÍ_î’(}.“g1h)""“""§= _

d; h barely discemible.-No. 31 is 53 5 а en un ‹ ow) " “ °'34

_ _ _ F1. Eridani = B A C. 1441.

б R.Íg8l.... . . . . . . . ‚...... 9,76

Slwvßlwß 31- ä«1;_Eridani.. .... .... _.g 0.85

го . . . . . . . . . . . .. .
N0“ 15» 1337- SEQUENCE 37'" 9 ß сЁЁип (low)...... QI Fomaumut _ _ . _ _ _ _ . м“ December I6, 183% 10 а Cruc1s . . . . . . . . . . . . . . .. § 1.21

. —` " Orionis...... . . . . . . . . .. 1 o2 Í3Gru1s . . . . . . . . .. _ 2.36 I Smus ' ' ' ‘ ’ ‘ ' ' ' ' ' ' ' ' ' ' ' ' “ OJO п E ~ " '4'

3 и Arietis Н. _ I I I . I I I . п g_ 2.40 Ё _ _ _ _ _ _ _ _ _ _ _ _ __ ой; 12 ßCl‘llClS — . . . . . . . . . . . . . . . .. 1.60

...... „в ч Щ
4l3Ceh. _ _ _ _ _ _ . _ I _ _ I _ _ ' _ _ _ П 2.46 ЁЗЁЁЁЁ; _ _ _ _ _ _ _ _ _ _ _ _ __ 14.yCruc1s . . . . . . . . . . . . 1.86

— ` "'— А1‹1еЬагап.....:::.:::::::.. lio 15 Z0rionis.... ........ 1.9;
5 aCet1 . . . . . . . . . . . . . . .. 3.14. 7 . . 7

в gG1uis ............ 3.66 8 ‘g"‘?”“ ————————— “ ‘-77 16 ßîfgg” """""""" " “°'
7 Ачшй ................ .. ш _g;,¿§'ë§_¿~ ------- 1-gg 7 Y Б S —————————————— —‘ =‘°

8 у I Eridani „Н“ _ _ . I _ _ _ _ '_ 3.95 Zgüûnsis . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ..gncetì _ _ _ _ _ _ ' _ _ _ ~ _ _ _ Ц +09 |3gCay'1j5: _ _ _ _ _ ‚ _ _ _ _ _ _ ____„__ ,__34 zo'yOrionis.......... . . . . . . .. 2.42

ю ceti _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ +14 14 yOnon1s . . . . . . . . . . . . . . . . .. 2.4.2 О_ _ ‘т

11 Ёвгаащц ........ 4.26 _S года“ *_ 125 2’ " "°““ """""""" " 159

12 s Eridani (16 F.) . . . . . . . . . . .. 4.28 . ' ' ' ' ' ' ` ' ' ' ' ‘ ' ' " ' 9 -

.. 5 C ‚ _ _ _ _ _ _ ‚ _ _ _ _ __ _5 zzßCams . . . . . . . . . . 2.64
’3 °"A‘1““'“(l°"’) ' ' ' ' ' ' ' ' ' ' " 4‘3° 17 ЁАЁЁЁ; . . . . . . . . . . . . . . . 2.7: 23 ZArgûS - - ~ - - - - - - - - - - —  - -— 174

ц о Tami _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ __ 4.32 18 б‘ Orionis .... . . . . . . . . . . . . .. 2.79 N0TE__._W1„,n д Centauri was highen

15 в Eridnni . . . . . . . ‚ . . . . ._ _ 4.34 _ "1 п Argus «знайте inferior.
_6aPiScium__._" _ _ _ _ _ Ú __g4_34 19r;Cams . . . . . . . . . . . . . . .. 2.84.

I7£Tuuń ' ' ' ' ' ' ` ' ' 4"36 zo1rArgûs . . . . . . . . . . . . . . . . .. 2.96

I8 +38 1.1 aLeporis.._........... . . . . .. 3.05 SEQ111«:NcE34.

19 ‘и аип . . . . . . . . . . . 4,.4.o Cl b Decemberz ls

20 aEridani . . . . . . . . . . . . . ‚ . . .. 4.4.2. п‘ а Oum œ "°"° ' ` ' ' ' ' ' ' " 3'°9 9’ 37’

——— ‚ — J ‘ ..... ...... _и Tami (ю Е) _ _ _ _ _ _ _ „п.“ 443 2.3 ßLepor1s . . . . . . . . .......... 3.20 I ulnœf __1

zz1rCeti . . . . . . . . . . . . . . . . . . ..4..4.5 . . _ S" _ _ _ _ _ _ ______________ _
13 EEńdaui _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 447 24 101101115 . . . . . . . . . . . . 3.30 7' mus 1_ 01°

24Е2Се$1 . . . . . . . . . . . . . . . . ..4.,4.9 C . . . . . . . . . . . . . . . . .. .
25 m I Eńdani _ _ _ _ _ _ _ _ _ _ +51 1.5 ßgoiäläxœ . . . . . . . . . . . . 3.37 3 an0Pus 5 om

26 ‘ЕМШ ~~~~~~~~~~ из î. 515;... :::::::::::::::::: 3:1‘; 4 «_<¿e»¿««ń<1@°> 3 ‹>-з4

17 dEfid=mi~ -------------- -- 4~ss ‘в "^'gû" "" " 379 É§igÄÍ.s.ifcî°?.ÍÍÍÍÍÍÍÍÍÍÍÍ.. @-76

28 r1Erida.ni . . . . . . . . . . . . . . .. 4.57 _ Е}; ' _ _ _ _ _ _ _ _ __ _
29 дСе$1:...... . . . . . . . . 4.59 '_ 'I ' _ 'I `_ ' ' ' ' ' ' ' ' ' ' ' ' ' "3'é5 §%|0cr;.0î1nl__________ ggg

l - """ ‘ о’ ’ ................ .. .
3о12Ег1с1д111 . . . . . . . . . . . . . . .. 4.61 3°7Leporis""°"°"""“ 3'87 yg ЁШДЁЁЁ _ _ _ _ _ _ ____ _____ igt;

3‘ Psceptń (во) ‘ ~  ’  4-6’ з; ЁЁЁРЗЁ I ' Q I I . I ' 3-90 п ßcentuuri . . . . . Q 1.14

. . . . . . . . . . . . 3'99 12 aCrucis . . . . ..§ 1.21

33¿Efid1111i . ———— s' .........4 и —————————— 1: ________35 Efìdani (17 Ё) Norms.-On this occasion the great and 15 ß Crucis . . . . . . . . . . . . . .. 1:57

35 Х 2 ceti- sudden increase of brightness in ц ——

_ ——“——‘ Argûs was first noticed. Bode has 16 Regulus . . . . . . . . . . . . . .. .6

37 PWC- Aust- (19 two Z Nor1nse’s, one near s and 9, and 17 у Cmcis . . . . . . . . . . . . . . . . ..
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75

6

‘Ё

 

18 е Orionis . . . . . . . . . . . . .. )__ 1.88

19 §Ori0l1iS...... . . . . . . ..§_1.88

19 Z Orionis . . . . . . . . . . . . .. 1_ 1.88

20 ¿Canis . . . . . . . . . . . . . . .. 3“ 1.88

21 yOrionis . . . . . . . . . . . . . . . . .. 1.97

22 1 Argûs . . . . . . . . . . . . . . . . ._ 2.04

23,3Argûs . . . . . . .. 2.10

24 е Argûs . . . . . . . . .. 2.17

25ôCa.nis........ 2.26

26 д Argûs . . . . . . . . . . . . . . . . .. 2.35

27 aHydrœ . . . . . . . . . . . . 2.41

28 ÄArgûs . . . . . . . . . . . . ...... 2.48

29 ßHydri . . . . . . . . . . . . . .. 3.19

30 5 Crucis _ 3.60

31 1’ Centauri 3.92

32 ß Doradûs 3.92

33 д Centauri 3.93

34 ф Centaun 4.30

35 1 Volantis 4.50

36 Z Volantis.. . . . . . .. . . . . . . . .. 4.60

37 ò`Volantis............ ....4.69

38pLupi.... . . . . . . . . . . . . . . ..4.72

39 E2Centauri...... . . . . . . . . .. 4.77

40 fCentauri . . . . . . . . ‚ . . . . . . . . . 4.81

41 ôßoradçls . . . . . . . . . . . . . . .. 1 4.85

42fVola.nt1s. . . . . ..§ 4.90

4.3 V Centaun _ . . . . . . . . . . 4.90

44. v1Centaun . . . . . . . . . . . . .. 4.91

45 ш Centauri@ . . . . . . . . . . . . .. 4.91

46 XCentaur_1 . . . . . . . . . 4„92

47 d Centaun . . . . . . . . . . . . . . . . 4.92

48 ?? . . . . . . . . . . . . . . . . . . . .. 4.92

49 n Centauri . . . . . . . . . . . . . . .. 4.93

50 BÀC.2_335 -{- . . . . . . . . . . .. 4.93

51 v Doradus . . . . . . . . . . . . . . .. 4.94,

9 D_01'8d!'lS . . . . . . . . . . . . . . .. 4.94.

yP1ctons 4.95

= 4-95

4~95

p Pictona . . . . 4.96

в Doradûs.. . . . . . . . . . . . . . . .. 4.96

 

58

S9

60

61

62

63

64

65

67

es

69

70

7!

72

73

74»

7

77

B A C. 1502.

B A C. 1926.

с Centauri.

u 2 Centauri.

1 Pictorîs?

E 1 Centauri.

e Centauri.

ß Mensœ.

X Centauri. 1 _

Y Centauri. § _

a Mensœ.

у Mensœ.

1r 1 Doradûs. )__

1r 2 Dorndûs. §

B A C. 2333.

B А С. 2032.

т; 1 Doradûs.

ц 2 Doradûs.

1’ Pictoris.

 

78 BI Centauri. SEQUENCE 35,

7 Centauri.

8% Ё Centauri. J*m“a\'Y 7-» 1338

8‘ BA-C_ 7:l4_6ŕ Not a good night.

Ё‘ ‘ЁЁЁОЁ-оз Rigel. . .......... .. 0,75

83 BAC- 686+ Pr0c3on_ o,85

SÉ N Cen'uî'uń 3 a . . . . . . . . . . 0.93

S6 _ ;;';.,».ï::’„‘.‘....-;:;....:~' :—‘:"
87 в A с‘ 4635 _ 6 Pollux . . . . . . . . . . . . xlxg

88 B А С. 4693. - `
8 Vd “за 7aCruc1s _,... . . . . . . . . . . 1,11

92 Ícggtïuânl е ' 8 В Centaun . . . . . . . . . . . . .. 3 1,30

9‘wCe“t““ń ' . . . . . . . .. .

9. д мины. %„Е;:‘„"'?... ..... _ .: ’ —’ :ggg
gi н‘: а Hydrœ . . . . . . . . . . 1,73

gg 1138: с ggggis . . . . . . . . . . 1.77

' C ¢ . — ‚ . . . — ‹ . д . ‚ . _

97 Сет‘ 154’ Bode' 7 Orionis . . . . . . . . . . . . ë _ZOrionis _ 1,99

98%1:8.112Ё? ßArgûs . . . . . . 1,99

‘gg BACZÉÃÉÁ yArgùs . . . . . . . . . 2.14

101 BAC. 3411? ò`Argûs zg,

_ . . . . . . . . . . _ 9
з; 1113д} geââââ в Canis .......... .. 2.45

W4 BAC'47°4' :Orionis .. . . . . . . . . . . 2.59

Nous.-No. 40 is B A C. 4377.-The ß gemmì' ‘ ' " ' ' ' ' ' ' "'64

stars after No. 64 are merely grouped, a Pons ' ` ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ‘ z'8°

but under each group unarrnnged in
any Order of brightness. - N0. 14. a Е“?! ' ' ' ‘ ‘ ‘ ‘ ' ' ' ' ' ' ' ' ' Ё "'9°

15PolluxandßCruciswerenotcom- 1С°"!"—“ ' ' ' ' ' _
pared together. Both were greater Ъ lin".' ' ' ' ' ' ' ` ' ' ' ` ' " 8: L97

than Regulus and less than Spica.- ß E làonfl' ' ' ' ' ' ' ' ' ' ' ‘ ‘ ‘ 5 z'97

Nos. 48, 101, 102. These three stars Cr; mtl," ' ' ' ' " " ' ' ' ' " Ё 3'°6

are called Ф I' ФЪ шдф з’ Cańnœ. aco una œ . . . . . . . . . . . 3.13

I ада no such marks in any of my ß Aorïll . . . . . . . . . . . . . . . . . . .. 3.19

working charts. I suppose ф 1 must Ígcrg .S " " ' ' ' ‘ " 3-7-3

be ¢Argus’ and that¢1isBAC' Aorwìn . . . . . . . . . . . . . . . 3.27

34u’md¢3=BAC_3435’near¢' rHrgd1s . . . . . . . . .. 3.36

Nmsßtc. NMSBAC. ‘§C.’„.f“°;:::;;:í;;;i:i:: ìiiî
§733S 76 2031 ßMuscœ.... . . . . . . . . . . .. 3,5;

50 2837 ‘ 77 2093 .ì.`,_

5+ 277° . 78 4580 в Crucis . . . . . . . . . . . . . . . . .. 3.62

sg 2796 , 79 4411 ‚в Canis Minor.. 3.65

ёз 22% 4 Ё: -342; у Hydrœ . . . . . . . . . . . . .. 3.69

64» 4316 ‘ 2636 Hd _

gs то‘ i 2* 1:22; Ãglâîû. .. ...... ._ } ЁЁЁ

7 4-7°9 5 4 1 d ' . . . . . . . . . . . ‚

68 4749 9° 4536 Ё crl1¢:ris_ ...... ... . . ..62; 91 4499 ,It ............ .. 3.32

_ . .. . . . . . . . . . . . . 3.97
Of the stars not identiñed, the places for д Rfetlßuh  ~ - — - - - - - - - - ~  4-02

1800, taken from Bode’s map, are as ‚ _ —————

f0110ws:_. a Plctons.. . . . . .. .. 4_09

RA NPD. )\2Hyd_rœ . . . . . . . . . . . ..4,_13

No. hl m- о I ...4„7_7
39 ‘з +9 ‘+9 4s 7 Dams

92 ‘з 37 133 is ß Hydm
94 п’ 56 ч’ 40 [5 Reticuli . .

95 12 59 ‘за 2° ‚ Cmcis `

96 ‘з 2 133 2° ............................ ..
ЮЗ 7 51 153 О p. Hydrœ . . . . . . . . . . . . . . . . .. 4.61

1 Pictoris (No. 62) is called 1 Doradûs у Craterìs. . . . . . . . . . . . .. .. . . 4.62

in MS.; but as there is no such star 1 Hydrœ . . . . . . . . . . . . . . . . .. .6

in Bode’s chart, this must have been и 1 Hydrœ .. .. . . . . .. . . . . . .a mistake for the star here set down а Crateris . . . . . . . . . . . . . . . . . . 6

= в A с. 151.. ___ 4” 5

äliydrœ . . . . 4.66
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5817Hydrœ... . . . . . . . ........4.67 40ßErida_ni . . . . . . . . . . . . . . . .. 3.55

59ßCrateris.. . . . . . . . . . .......4.68 4! aHydr1_ 3.62

60aCQ|»v1, 42 ßHydr1 3.62

61 т 2 Hydras. ¿__

52 ‘Y HYdfœ P' ' . . . . . . . . . . . . . . . . .

63 v 2 H1612» Ё Í 11313“ . . . . . . ....... .Í з:

54 f‘HYd1'œ 45 vArgûs . . . . . . . . . ......... 3.73

__ 46 1’ Hydrœ . . . . . . . . . . . . . . .. ) 3.76
¿À A 0 . . . . . . . . . . . .. .

g¿ §49. ш;- 1: 13 Ё nÍ§î..Èû. ............. .Í 2.53
67 Not ide;1;t"i;;L§ 49 a Reticulx . . . . . . . . . . . . . . . . .. 3.87

es Nor identified. 1: ————
_ _ 50 xArgûs . . . . . . .. 3.93

NOTES--N03- 5 and 3» д“: т MS“ 51 о Argûs . . . . . . . ‚ . . .. .. 3.99

N0. 18 called Z; no doubt rl.-The

la f th 'd tìñ d ta .Bodïs tïhart tl?/oru1n81o§xi1re(1al'esp¢s2cti»iiel;'ni Ё giïllinœ ' ' ' ` ' ' " ' ' ' ' ‘ ’ ‘ 'R- À- 12“ 24"* NPD» 150‘) 45' 54 1. Hydrœ . . . . . . . . . . . ... .. 1 4.17

I2 I9 150 20 55 [З Pictoris . . . . . . . . . . . . . . . . .. 4.23

I cannot be quite sure of the entire 56 у Volantis . . . . . . . . . . . . . . .. 4.28

absence of cloud in the early part of *_

tgltiâriiight, though I think the sky was 57 ß Volantis . . . . . . . . . . . . . . . . 4.51

58 Ä Vûlnntis . . . . . . . . . . . . . . . . . . 4,73

59 bMali . . . . . . . . . . . . . .. 4.81

60 sVolant1s.... . . . . . . . . ...... 4.82

SEQUENCE 36. 61 a Volantls . . . . . . . . . . . . . . .. 4.83

Jßnvßry 5, 1838- . . . . . . ‚ . . . . . . . . . . . . . . . . . . . . . ..

1Sirius .................... 0.10 ózavelomm ` ' ' ` ' "°" '°:'4"86

2 Canopus . . . . . . . . . . . . ...... 0.22 63 bvelomm ‘ ' ' ` ° ' ' ' ` ' ` ' ' ` " +89

3aC611ta11ri . . . . . . ... . . . . . .. 0.34 24 %`é~m 'H ' ` ' ' ` ' ' ' ' ' ` " +92

4".Argûs "" 66PPuppis . . . . I “+95

5 Rigel . . . . . . . . . . . . . . .. .. .. .. 0.76 ь с Velomm ' ' ' ` ` " +95

6 Ргосуоп . . . . . . . . . . . . . . . . .. 0.85 7 ' ' ` ` "" +95

. . . . . . . . ‚.... . -
äZ0?....§ ........... .......î.ââ 2§,‘§‘¿“,1;g‘g„ -------- ~----+95

ыаь .......... .„. . - - """""""" “"8”lgaCî_u:§san.? _ _ ' _ “пи 70711510105111 . . . . . . ...... . . . . .. 4.95

11 Pollux .. . . . . .... . . .. 1.51 7; $201‘: “Ё;

12 ß Crucis gg I Puppä? `

’3 `fg’“.°“ ° 74 B А с. 2642. 1
14 e ams .. .

15 e Orionìs . 7g Ё Ё 2670‘ ,
16 Z Orionìs 77 d Velorulîssi

I7 ‘в Argûs 78 e Velorum..

18 y Argûs 79 h I Puppis I

!9'y0r10l1l8)D Ё gohzpuppissz

ZO 8Al'gûS¢»« 81 B carinœ

и а Hydrœ ° 82 C Carinœ Ё:

3; g§‘r‘g§*‘s з; ‹ Pictoris.

h щ O Í

24ÀArgûs . . . . . . .. 2.48 30‘

25 7Geminomm...... 2.50 gófcańnœ 3=

26 ß Canis . . . . . . . . . . . . . . . . . . . . 2.56

. . '__ 8 C `
27 к Onoms . . . . . . .. . . . . . . . . . . 2.60 sg E ,1_ Cm g

28 Z Argûs . . . . . . . . . . .. . . . . . . 2.69 89 H velomm

29 17Ca.nis..... .... . . . . . . 2.80 9opPict0ńs_ `

30 к: Argùs . . . . . . . . . . . . . . . . . . .. 2.85 9, Ä D0,.a¿ûs_

31 1r Argûs . . . . . . . . . . .. 2.93 91 ÈÃ}È,pPis_

32 1 Argùs.. . . .. . . . . . . . . . . . . .. 3.00 B A C:

33 p Argûs . . . . . . . . . . . . .. Ё: 3.03 95 D Velomm

34 a Lepons . . . . . . . . . . . . .. 3.08 95 b I Cańnœë

35 vArgûs . . . . . . . . . . . . 3.16 97 bzcannœ

36 «»Argûs 3.25 N0'rg_N0_ 651,; BA C_ Z159; N0_

’àà 81 is B A C. 2770; both are called

37 ‘V ÀFEÜS' -  - -   -      ~ з: 3-35 B Сайте 111 B A C, but the latter,

38 д LePP1'15 -_      ~  - - - - - - 3-35 being not far from C, is preferably to 1

39 ß CMMS l\'1lD. . . . . . . . . . . . » . . 3.4.9 be 30 çgl1gd_

Groups observed in Sequence 36, of

magnitudes inferior lo theforegoing

-lhs Stars in each Group being

unarranged.

Group lst, 6th Mag.

S Carinœ.

Q Сайте.

9 Pictoris.

V Puppis.

Z Puppis.

Z Pictoris.

À Pictoris.

f Velorum.

g Velorum.

B Velorum.

2336.

 24-74-

1890 1

. 1917

. 2289

'3

14

15

16 .

17

18

I9

оочann-Pmнн

9

10

11

12

°°",.U5WWU3WWU5WWWUU5W

„¿>>>>>>»>>>>>>

-ESVQPFSÜGOOÓQQOP

_„__

ццHН

2328

. 2375.

. 2963.

304-5

3077

2847

1733

3081.

141° 40‘.

133 5°

‘ZO

11

22

‘з
24

25

Group 2. 6.7 Mag.

р Pictoris.

ц 1 Pictoris. _

ц 2 Pictoris. _

G Puppis.

»<~\«-»«»«»«

a'~v\-F~wuv«O\On0\1o«v1«¢>\~»H»-«

Y 1 Puppis.

Y 2 Puppis.

A Velorum.

C Velorum.

h Velorum.

F Velorum.

B A C. 2325.

A C. 2598 Ё _

C. 264.5 _

C. 2956.

C. 3098.

"‘, 131° 20’.

°3U5GU5U.7

\g¿i>>>

Group 3. 7 Mag. and Under.

1 E Velorum.

2 K 2 Puppìs.

3 ф Pictoris (Bode).

Norss.-The right ascensions and polar

distances of the unidentiñed stars are

for 1800, as read 011‘ from their places

projected on Bode's Chart, No. XX.

-K 2 Puppis, the 2nd of Group 3,

is BAC. 2767.-çà Pictoris, the 3rd

of that Group, is Lac. 1751.

Sßavßxcs 37.

January 7, 1838.

aCentnuri ...„... . . . . 0.34

2nArgus ...... ..

4 N



322 SEQUENCES AND EQUALITIES IN THE

4 ф Colurnbœ.

5 H C. 10154.

No.isBAC. No.isHC.

1 1150 1 8996

3 1559

4 1665

N011: ou Sequence 37 in general. A

very fine night, but a great deal of

moonlight. The following stars of

Bode’s Chart xviii. were not seen, but

are not certainly above 7 m.

oo\|<Nn6>uъ‘›—‹

к Horologii.

M Eridani.

о Cœli.

x Cœli.

v Horologii.

E Cœli.

Z Cœli.

1; 2 Cœli.

1 Cœli.

0 Cœli ?

p 1 Columbaa.

p 1 Columbœ.

1r Columbœ.

щипцы

«ANI-lO\D

3Arct:urus... . . . . ......0.45 67 . . . . . . . . ..4.96

4 Procyon . . . . . . . . . . . . . . . . .. 0.85 68 Ä Eridani.. . . . . . . . . . . . . . . .. 4.97

5aEridani . . . . . . . . 0.93 69 ò`1Columbœ . . . . . . „...... 4.97

6 aCrucis .... . . . . . . . . . . . . .. 1.14 70 9Columbœ . . . . . . . . . . . . . . .. 4.98

7 ,3Centauri . . . . . 1.11 71 \l1Eridani . . . . . . 4.99

8 Spica . . . . ........ . . . . . . .. 1.39 71 E - Horologii . . . . . . . . .. 2_ 5.00

———- 73 BAC.1103............ _5.00

9ßCrucis . . . . .... . . . . .. 1.57 74rHydri ....... . . . . . . . . .. 5.01

———- 75 pColumbœ .. . ...... 5.01

101Canis.. . . . . . . . . . . . . . . . . .. 1.89 761Reticul1............ . . . . .. 5.01

___.__. 77 Z,’Hydri . . . . . . . . . . . 5.01

11 öCanis............ . . . . . . .. 1.30 . . . . . . . . „...... . . . . . . ..........

lï 78 HC. 19o34.g_

11 a Hydrœ . . . . . . . . . . . . . . . . .. 1.34 79 H C. 19035. _

13 б Argûs . . . . . . . . . . . . . . . . .. 1.44 80 v 1 Eridani.

———-—- 81 xlßporis.

’4 " “д” "48 Noms.-Iaentisœaons with в A с. of

15 ZArgus... . . . . . . . . . 1.74 sl'a“disagr°ein5i“th°i'1etœ"’&'°'

——— No.isBAC. No.isBAC.

16 aLeporis . . . . . . . . . . . . . . . . .. 3.05 41 1419 55 1159

17 aColumbœ . . . . . . . . . . . . 3.09 4.2 1101 56 1115

18 ßLepori.s . . . . . 3.39 44 1441 61 1451

——— 46 1119 69 1906

19ZCanis...... . . . . . . . . .. 3.69 47 1433 251048

10,ßCanisMin. . . . . . . 3.70 48 1371 7 11051

11 ,BColumbœ . . . . ......... 3.71 49 1933 80 1411

11 ZHydr1_1: . . . . . . . . . . . . . . . . .. 3.71 54 1044

13 aHydn ........ . . . . . . . . .. 3.71 N0_3;i,Hig¢_Ce1_9354„

14.ßHydri 3.71

 

\l¢\v\-Ps»-»NH
ычemp-<ìb

;,O

Unarranyed Groups.

Horologii.

Horologii

1 Cœli.

Leporis (8 Р.)

Columbae.

olumbœ.

C. 1773.

н! Group 6 Mag.

 

15 9Eridani.. . . . . . . . . . . 3.73

16 1Hydri 3.75

17 aArgûs .. . . . . . . . 3.79

18 aDoradûs . . . . . . 4_ 3.81

19 aPictoris..... . . . . . . . .. _ 3.81

30 в Ъер0г1з_ . . . . . . . . .. . . . . . . .. 3.84

31 aRet1cul1 . . . . .......... Е: 3.87

31 ;1Lepor1s....... . . . . . .. 3.87

33 ßDorad\3s ........ . . . . . . .. 3.97

34. ф Er1dan1¿_. . . . . . . . . . . . . . . .. 4.07

35aHorolog11... ..........4.17

36 v,bArgûs_ . . . . . ..... . 4.18

37 7-Volantls . . . . . . . . ........4.35

38 eColun_1bœ ........ . . . . . ._ 4.39

39 ôHydr_1 .... . .. 4.43

40 eHydr_|..._. .. 4.48

41 v1]_:`.r1d1_1n1 - 4-50

41 gEnt_ian1'..... . ........ 4.53

43 ,3Ret1cu_11 . . . . . . . . . . . . . . . . .. 4.58

44 pSce_ptr1_ . . . . . . 4.61

45 pEndan1:........... . . . . .. 4.65

46 f1En_dan1_ . . . . ...... 4.69

47 v1Endap1 (51 P.).... 4.71

48 Y Er1da.1n(43 F.) . . . . . . .. .. 4.75

49 v P1c_tor1_s (Bode) 4.79

50 |cEr1dan1.. . . . . . . . ....4.83

51 1Doradus ‚. . . . . . . . . . . . 4.87

51 tLepor1s . . . . . . . . . ..g=4.88

53 к Lepor1_s. . . . . . . . . . . . .. 4.88

54 eEr1_da.m_ . . . . . . . . . . . . .. 4.89

55 hEr1dan1 . . . . . . . . . . . . .. 4.89

56 yEnda1_u . . . . . . . . . . . . .. 4.89

57 À Lepor1s_... . . . . . . . . 4,90

581Ret1cul1 . . . . . .

591Columbœ........ . . . . . . „4.91

6oaCoeh . . . . . . . . . . . . . . . .....4.91

61 1 1 Cœli . . . . . . . . . . . . . . . . .. 4,91

61 r Sceptri . . . . . . . . . . . . . . . . .. 4.93

63 wEr1dam... . . . . . . . . . . . . . .. 4.94

64 Ä Columba: . . . . . . . . . . . . . . . . 4.94

65 б Homlogii . . . . . . . . . . .. 4.95

66 с Reticuli . . . . . . . . . Ё 4.95

н

O\O0¢

‘ъыы

Н???’

C. 1634.

C. 1803.

1“, 111° 4.0‘.

Norms.-No. 1 is B A C. 931.No. 3

is B A C. 1559.No. 5 = BA C.

1947

1nd Group 6.7 т.

В Cœli.

т; 1 Cœli.

B Fornacis.

P Eridani.

c Eridani (51 F.)

1‘ 1 Eridani.

9 Sceptri.

v Leporis.

z Sceptri.

10 s Sceptri.

11 H C. 8951.

~o00\1asv-&>wN>~

N0=BÀC. N0.=BÀC.

1 1511 7 1443

3 ‘из 9 1484

4 1450 10 1498

No. 6 is H C. 8589.

Group 3 below 6.7 m.

1 A Fomacis.

q Sceptri.

р 2 Cœli.

WN

Saut-1:Nca 38.

January 10, 1838.

a Cnicis . . . . . . . . . . . . . . . . .. 1.11

2 ßCrucis . . . . . . . . . . . . . . . . .. 1.57

3 1 Crucis . . . . . . . . . . . . . . . . .. 1.71

 

4 г Canis . . . . . . . . . . . . . . . . . . .. 1.75

5 Reg1_1lus_ . . . . . . . . . . . . . . . . .. 1.80

6 в Onoms . . . . . . . . . . . . . . . . .. 1.85

7 1 Argûs . . . . . . . . . . . . . . . . .. 1.91

8 Z Orionis . . . . . . . . . . . . . . . . . . 1.98

9 ß Argûs . . . . . . . . . . . . . . . . . . 1.01

10 e Argus . . . . . . . . . . . . . . . . . . . . 1.10

11 1 Orionis . . . . . . . . . . . . . . . . .. 2.23

12 6 Canis . . . . . . . . . . . . . . . . . . . . 2.27

13 öArgûs . . . . . . . . . . . . 1.34

14 a Hydrœ . . . . . . . . . . . . . . . . . . 1.41

15 À Arg1_3s . . . . . . . . . . . . . . . . .. 1.48

16 ßCams . . . . . . . . . . . . . . ..1= 1.53

17 1 Leonis . . . . . . . . . . . . .. 3 1.53

18 Z Argûs . . . . . . . . . . . . .. È_ 1.66

19 /3 Leonis . . . . . . . . . . . . . . _ 1.66

10 1 Centauri . . . . . . . . . . . . 2 _ 2.82

21 :Argus . . . . . . . . . . . . .. §_ 1.81

22 1; Canis . . . . . . . . . . . . . . . . . . . . 1.88

13 д Centauri 1.91

14 :Argus . . . . . . . . . . . . .. 1.95

151Virgi_nis . . . . . .

16eCorv1......... . . . . . .. _3.00

26 е Corvi . . . . . . . . . . . . . . . . .. Ё 3.00

17 ;1Argûs .. . . . . . . . .. 3.08

17 д Argûs . . . . . . . . . . . . . . 1_ 3.08

18 1r Argûs . . . . . . . . . . . . . . §_ 3.08
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29 aLeporis.................. 3.15

30 9Argûs . . . . _ 3.22

31 aColumbœ........... 3.28

32 aMuscœ............. 3.40

33]3Leporis... . . . . . . . 3.51

34.NVelorum .. .. 3.60

35 vArgûs
 

36 /3Columbœ

37 ò`Crucis

38 7Hydri

39 qCarinœ......._.... . . . . .. 3.73

40 a Pictoris . . . . . . . . .. 3.79

41 o2Can1s . . . . . . . . . =3.79

43 aDoradûs ............ 3.79

4.4ÄCentauri . . . . . . .......... 3.80

45,ßMuscœ.... . . . . . . . . 3.81

46 wArgûs . . _ . . . . . . 3.83

47 XArgûs . . . . . . . . . .....4..o5

4.8 7 Volantis . . . _ . _ . . . . . . . . _. 4.28

49 ¢Arg1ls . . . . . . . . . . . . 4.35

 

50 B A 3984 _. . . . . . . . . . . .. 4.43

51 uCan11œ....... . . . . . . . . . .. 4.51

52eCrucis . . . . . . . . ..4.60

53 pCa1_‘i.nœ . . . . ...... . . . _ . . ._ 4.61

54lCaru_1œ .......... . . . . . . ..4.63

55 aMal1 . . . . . . . . . . . . . . . ._ 4.64

56 ¢rCe'ntauri _ . . . _ ‚ . . _ . . . . . .. 4.66

57 âMuscœ . . . . . _ . . . . . . . . . . .. 4.67

58 ICarinœ . . . . . . . . . . . . . . . . .. 4.69

59 7Muscœ._.. . . . . . . . ._ 4.70

60 O Crucis (B0.) . _ . . _ . . . . . _ . 4.72

61 Cha1nœl..... . . . . . . . . . . . ._ 4.73

62 gChan1œl.... . . . . . . . . . . . . .. 4.75

63 e Chamœl....... . . . . ._ 4.76

64 ß Chamœl _ . . . . . . _ . . . 4.73

65 a Chamœl . . . _ . . . . . . . . . . . . .. 4,79

66 x Carinœ . . . . . . . . . . . . . .. 4.83

67 ¿Crucis . . . . . . . . ._ 4.87

Nori-:s.-Moon full.-No. 60 is called

in the original о Centauri, but this is

an evident mistake for O Crucis.

\lU\v\
QD“

O9

rinse.

aríuœ (neb.)

B A C. 3923 -|

No’rEs.9 1 Crucis is called in the

MS. 0 2, from Bode's map, in which

the stars are misplaced. It is the

southern star.-N0. 6 is B A C.

3802.

3rd Group of Unarranged Stars.

1 О 2 Crucis.

2 2 1 Carinœ.

3 K Carinœ_

4 L Carinœ.

1 Chamœl.

hamœl.

Muscœ.

C. 4011.

C. 3976.

1o B A C. 3958.

п В A C. 3939.

12 п.‘ 14"“, 143° 16’.

13 11 24, 149 5o.

14 11 23, 149 15.

@WQОКА

ЫЫ"‹"`=

>>нО

4th Group of Unarranged Щит.

Carinœ.

arinœ.

hamœl.

. 3960.

3806.

3839

4001.

3624.

3215 -I

C. 3264 + I

4°".1ss°+s

:'Ö‘»o0o\1c\u1-Pwblw

~wmwwmmm~g~

ill

'>>>>>>>0Ó"

99999@

SEQUENcE 39.

January 13, 1838.

26 ZArgûs

271:Argûs28 1;Canis..........__._29 |.Argûs.. . . . . . . . ...........

3oaLepori_s........ . . . . ......

31 aColumbœ . _ . . . . . . _ .

32 _ßLeporis . . . . . . . .

33 ßHydr_i (low) . . . . . . . .

3410rion1s . . . . . . . . . . ........

35 aHydri ..

36 uArgûs ..

37 ZCa11is.. . . . . . . . . . . . . _ . ..

38 7Hydr1 .... . . . . . _ „......

39 qCarinœ . _ . . . . . . .40 o2Canis..............

41 aPictoris........

2.66

2-75

2.82

2.90

3.02

3°9

au

am

an

ты
3.58

1@

an

ат

3-77

3-77

The following Groups of unarranged

‘Slava were also noled in this Se

quence_

н! Group of Unarranged Stars.

с Muscœ.

0 Chamœleontis.

п Crucis.

B A C. 4189.

B A C. 3986.

B A C. 4000.

@AR-#blNЬ‘

2nd Group of Unarranged Шаги.

0 1 Crucis.

E Carinœ.

G Carinœ.

р 2 Chamœl.

&>oaNv-1

 

1 aCentauri ...... . . . . 0.34

21]_Argûs . _ . . . 

3lI§1gel..... . . . . . . . . . . 0.76

4 rocyon . . . . . . . . . . . . . . . . .. 0. 5

5 aErid1111i . . _ . . . . . . _ .. 0.93

6aOr10n1.s . . . . . . . ... 1.00

7 Aldebaran. . . . . . . . . . .. 1.07

8ßCeutaun(low) . . . . 1.14

9aCrucis . . . . . .._.......... 1.21

10 Pollux 1.51

11 ßCruc_is 1.57

12 7Cr_uc1s ... . . . . . . . . . . . .... 1.72

13 eOr10ms . . . . . . . . . . . ._ 1.77

14eCan1s . . . . . . . . . . . . . . . . . . .. 1.89

15 Z,’Oriopis . . . . . . . . . . . . .. з: 1.99

16 ß Argps _ . . . _ . . . . . . . . . 1.99

17 :Argus . . . . . . . . . . . . ._ 2.08

18 7Argus . . . . . . . 2.16

19ßTauri(low) 2.20

20âCani.s . . . . . . . . . _ .......... 2.26

21 gÈa.stor(low).,........ . . . . .. 2.32

22 Argûs _2.40

23 aHydrœ . . . . .... . . . . „È“ 2.40

24 7Ge1nin0rum .. . . . . . . . . . . .. 2.50

25 ßCan1s . . . . . . . . . . . . . . . . _ . __ 2.58

 

42 а Doradûs . _ _ . .. ._ 3.82

43 a Reticuli. . _ 3.85

4.4 ш Argûs .... 3.85

45 xArgûs .............. з: 4.06

46dCanis . . . . ............ 4.06

47 x2Canìs з: 4.28

48 7 Volantxs.. . .. 4.28

49 o 1 Canis . . . . . . . . . . . . . . . . ._ 4.43

50 ß Doradûs . . . . . . . . _ . . . . . .. 4.58

51 ZVolanti.s... . . . . . . . . . . . . . .. 4.73

52 v2Canis . . . . . . .. . . . . ..4.75

53bMa1i..... . . . . . . . . . . . ._ 4.81

. . . . . . . . .. 4.81

55 v3Can1s.

56 1’ 1 Canis. _

No'rE.-Moon three days past the full;

superb sky.

SEQUENCE 4.0.

January 21, 1838.

Sirius . . . . . . . . ......_.....0.10

2 Canopus . . . . . . . _ . . . . . 0.22

3Arcturus(low) ......._....o.45

4 ц Argûs __ . . . .. -

5 ß Centauri _. .. 1.14

6 a Crucis . . . . .. 1.21

7 Spica.__...... . . . . . . ......" 1.39

8/3Cruc1s _ . . . _ . . . . .....g_ 1.60

9 Regulus . . . . . . . . . _ 1.60

1o 7 Argûs . . . . . . . . . . . . . . .. I 2.01

11 ßArgûs _ . . . . . . . . . . . . . ..§ 2.11

12 :Argus ...... 2.17

13 7 Leonis . . . . ._ 2.36

14 a Hydrœ 2.42

14 a Hydrœ .. 2.42

15 О Centauri 2.42

16 ôCanis.... 2.50

1776Leonia. . . . . . . ...........2.63

No'rE.-Moon rising and flying clouds

about.
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\I

8

9

10

11

I2

‘з

14

15

16

17

18

19

7.0

2|

27.

‘з

24»

25

26

27

28

’-9

30

30

3 1

32

33

34

35

36

37

38

39

40

4 1

42

43

44

4-5

46

4-7

48

49

50

5 1

SEQUENCE 4_1, 527Са111в............ ‚мextantxs 1 . 4..

Febmary 14’ 1838' Ё‘; ßCn1œriß...5. .... i 4.66

. _ _ . _ _ _ _ _ _ ‘ _ _ _ _ _ __ _ 56 ¢Leon_is . . . . . . . . . . . . . . . . .. 4.72

. . . . . . . . . . .. 0.10 5ä“A‘èt1“îa". ' ` ' ’ ' ` ` 4"7â

Canopus . . . . . . . . . . . . 0.22 gg ällwalein "п" ' ' ' ' ' ' ' ' ' ’ ' " îgl

aCentauri . . . . . . . . . . 0.34 ' ' ' ‘ ' ‘ '

A щ „ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ . . . . . . . . . . . . . .

. . . . . . .. . . . . . . . . . . . . 0.76 20 Il $0U0œf0ä (15 Е)

1 у опосего .

6 9 C ' .aCrucis . . . . . . . . . . . . . .. 1.14 б: дмгзтш

————' 64 H C. 19034 Е:

ß Cellfßllri . . . . . . . . . . . . . . .. L11 65 H C_ 19035

Spieß. . . . . . . . . . . . . . . . . . . . . . . L39 66 * P\1ppi5(19 FL)

ß Crucis . . . . . . . . . . . . 1.57 57 ‚‚ An\',liœ_

у Crucis . . .. . . .. . . . . . . . . . . 1.72 Norrss.-Nos. 25 and 27, sic in MS.~

- ....——.... . T. ...... .. .. N-~-Bw N«»-'-«B-«<2
в Cams _ I 9 4_0 3;./.3 És М“

. . . . . . . . . . . . . .. . 47 7‘ 25 о 1547'
7 Argûs 2 и 48 2562 61 2975

s Argûs . . . . . . . . . . . . . . _ 2.23 54 3458 66 1750

а HYÜ” ‘ ' ' ' ‘ ' ‘ ‘ ' ' ' ' " ä- L23 8 has the letter r attached by mistake

Ö Canis . . . . . . . . . . . . . . . . . . . 2.34 4‘ in Bode___N0_ 58 is called in the Ms_

BA “в l'°_` 244 z 1 Centauri, but this is ancobvious

fg .. . . ‚ . . . . . . . . . . . .. .  take for x L The ' calls

Ä AVÈÜS ' ' ' ' ' ' ' ' ' ` ' ' ' ' ' ' " 148 star and its near companion а: 1

_ `——_` andx2;butthisisalsoa1nistakefor

ß CBJJIB . . . . . . ‚ . . . . . . . . . . . .. 2.64. x 1 and x 7" rlvhe real к Argûs_ ' ' "` B АС. 4928, and is there so correctly

‘у Centaun . . . . . . . . . . . . . 2.71 lettered; 60 is called у Monoœrońs

cÍArgûs . . . . . . . . . .. 2.74. in BAG; 5, is Flamstœdis п

_ ‘—- Hydrœ.; 66 is Bode’s star B in

ц Canis . . . . . . . . . . . . . . . . . . .. 2.84 Machina Typogmphicm

1r Argûs . . . . . . . . . . . . . .. 2.96

a Columbœ .. .. 1: 3.06

д Argûs . Ú 3°6 SEQUENCE 42.

ôCentaun 3-10

д Argûs (Sic) . . . . . .. 3.10 Febrmry 24’ ,g33_

pArgûs . . . . . . . . . . . . . . . . .. 3.34 „

UATSÜB       ~  ~   ~ ~g=3-Sg 1aCentauri . . . . . . . ...o.34

V HYÜFW      ~        358 2 Arctuxìus .. . . . . . . . . . .. 0.45

»Hydra - - - - - - - - - - - - - - --13-5 3„Arg..s . . . . . .

öCruc1s . . . . . . . . . . . . . . ..§ 3.60 4Sa¢um_„__ _ _ _ _

‚ ———'— 5 Antares.._. . . . . . . . . . . . . . .. § 1.27

5 ‚зцащдв . . . . . . . . . . . . . . . . .. 6 ßgentaun .. . . . . . . . . . . .. Ё 1.14

0  a rucxs . . . . . . . 1.21

‘lcańnœ  —      — ‘  ~      ~ 3~76 ё Spica . . . . . . . . . . . . . . . . . . . .. 1.39

ШАГ!“ ——;— 2 383 9 ßCrucìs .. . . . . . . . . . . . . . . .. 1.57

д Cmteńs ' ' ' ' ` ' ` ` ` ` ' ` 336 10 у Crucis . . . . . . . . . . . . . . . . .. 1.72

EHydrœ . . . . . . . . . . . . . . . . .. 3.95 1-'

XAI-gug . . . . . . . . . . . . . . . . .. 4.05 11 7\Scorpii . . . . .... . . . . . . . . .. 1.86

-—-—— 12 ßArgûs . . . . . . . . . . . . . . . . .. 2.01

ßVirg'1nis . . . . . . . . . . . . . . . . .. 4.14 ——

7\2Нус1г1в(41 F.) . . . . 4.24 13 yArgûs 2.11

Zgolantis . . . . . . . . . . . .. 4.28 14 ggriangfili ........ . . . . . . .. 2.23

uppis . . . . . . . . . . . . . . . . .. 4.29 15 corpu . . . . . . . . . . . . .. 2.2

1]/Argus . . . . . . . . . . з: 4.35 16 aHydrœ . . . . . . . . . . . . . . ..l 2.29

„Hydra . . . . . . . . . . . . .. 4.35 17 eArg1'}s .......... . . . . ..§ 2.30

. . . . . . ..£=4.3§ 18 ò`Argus . . . . . . . . . ..2.44

1 у aa 4.3 —

qMonocerotis . . . . . . . . . . .... 4.41 19 )\Argûs _. . . . . . . 2.48

Argus(Fl.) . . . . . . . . . . . . . . ‚. 4.44 20 9Centaur1 .. . . . . 2.55

qVelorum . . . . . . 4.48 21 yCentaur1 . . . . . . . .....g___2.72

v(1:Hydrœ . . . . . . . . . . . . . ... 4.52 22 1Argûs . . . . . . . . .... 2.72

9 anis . . . . . . . . . . . . 4.55 -2.

--l 23sScorpii............... ..z.78

 

24 sCentauri.... 2.80

25 aLupi . . . . . . . . . . . . . ..1 2.83

26 ò`Scorpii ...... . ....Q 2.86

27 ZCentauri .... . . . . . . . . . . .. 2.88

28 yC0rvi . . . . ... 2 2.90

29 17Cent_auri . . . . . .... 2.91

30 yV1rg1n1s . . . . . . . . . . . . . . .... 2.93

31 ßCorv1 . . . . . . . . . .. 2.95

32 :Argûs ............ . . . . .. 2.98

33 6Argûs ...... . . . . . . . . 3.00

34ßScorpii... . ........ 3.02

35 p,Argûs._ ... .. . . . . 3.04.

36 xScorp11................. 3.07

37 ò`Centaun . . . . . .. 3.10

38 ßArœ . . . . . . . . . . . . . . . . . . .. 3.12

39 4 Centauri.. . _ 3.16

4.0sCorvi . . . . _ 3.16

41 ßLup1.__........... . . . . . . .. 3.22

42 1rScorp11...... . . . . . . . . . . .. 3.30

43 aMu.s_cœ..... .. . . . . . . .. 3.35

4.41Lup1...__....... 3.36

45;.¢1Scorp11.... . . . . . . .... 3.37

46 ò`Corvi ...... . . . . . . . . .. 3.40

47 aArœ ......

48 uScorpíi..

49 âCrucis ..

501Scorpii .. .

51 §'I‘riangu1i . . . . . . . . 3.48

52 Velorum „...... . . . . . . .. 3.50

53 yßydrœ .‘....... 3.52

54 ßTnangul1 ........ 3.55

55 vArgûs 3.58

561Scorpii_.. . . . . . . . . . 3.61

57 )\Centaur3 .. 3.64

57 ÄCentaun . . . . . . . . . . 3.64

58 ßM11scœ..... . . . . . . . . .. 3.66

58,BMuscœ_. . . . . . . . . . . . . . 3.66

59 :Centaun . . . . . . 3.67

60 1Tub1 . . . . . . . . . . . . . . . .. 3.70

61 aCircini . . . . . . . . . ......... 3.73

62 qCa.rinx_2?........ . . . . 3.76

63 cScorpn..... . . . . 3.77

64 1rHydr§... .. .. . . . . .... 3.79

65 f7Scorpu . . . . . . . . . . . . 3.80

66 'yArœ . . . . . . . . .... . . . . . . .. 3,82

67 «»Argûs .. . . . . . . . . . . . .. 3.83

68 öCrateris............ . . . . .. 3.85

69 vCentauri . . . . . . . 3.88

70 pCen_taur1 . . . . . . . . . . . . 3.91

7| 1Lup1 . . . . . . ............ 3.95

72 sLup1_....... . . . . . . . . . . . .. 3.99

72 öLup1.... . . ......4.03

73 ÄLupi.._:... . . . . . . . . 4.07

74 {2Scorp11 .... .. ...... 4.34

75 ¢Centauri . . . . . . .......... 4.62

76 . . . . . . . . ..

Norm.-No. 60 is B AC. 6018, marked

as 4 111, but having no letter attached.

I

2

3

SEQUENCE 43.

Februllry 25, 1838.

Sirius . . . . . . . . . . . . . . .. 0.10

Canopus . . . . ._ 0.22

aCentauri 0.34.
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477A1gûs .. . . . . . . _ . . . ......

5 Rigel.. . . . . . . . . . . . . . . . . . . ._

6Procyon . . . . . . . . . . _ . . . . . ..

7aOrionis.._ . . . . . . . . . . . . . ._

8aCrucis ..........9 ,ßCentauri (low).._. . . . . . _ ..

1oPo1lux._.......... . . . . . . ..

11ßCruci.s . . . . ..)

12Reg11lus _ . . .

137Crucis . . . . .14yOrionis...._.._......}_

15eOrionis . . . . _ ......... _

16 sCanis . . . . ._._......17 ZOrionis.... ‚ _ . . _ . . . _ .181Argûs19 ßArgûs1.0 ¿Argus . . . . . . . . . . . . . ..

21 aTria.nguli.._ . . ....

22aHydrœ._.... ... ‚...:

23 öCanis . _ . . _... . . . . ......

24 Leonis . . . . _ . . . . . . . _ . . ._

25 dArgûs...

26 ÄArgûs _.................

27 ô`Orionis . . . . . . . . . . ._

28 7Centauri . . . . _ . . . . . ..}=

29 у Geminorum _ . . . . .

301Argûs . . . . . . . . .

31 eCentauri(s1'c) . . . . . . . . _ _ ._

32ZArgí.`1s.......... . . . . .

331)Ca.n1s . . . . . . . . . . . . _ . . . . . ..

 

 

34 ¿Centauri (sie) ...._

35 rrArgûs36ßCorvi . . . . . . . .37~¿Corv1.._......._. _...

38oCentaur1 ............_...

391cArgûs . . . . . . . _ . . _ .

4071Argûs . . . . . . „Е:

41 pArgûs . . . . . . . . _ . . . . ._

42 д Corvi . . . . _ . . _ . _ . . . . ._ g_

43 ZCentauri _ . . . . . . . . . __ _

4.4ZHydrœ . . . . . . . . . .45

46

47

48

4-9

50yHydrœ . _ _ . _ . . . . . . . . . . . ._

51 uArgûs .. . . . . . . . . . . . . . . ..

52 ßMuscœ . . . . . _ . . . . . . . _ . . _.

53 âCrucis . . _ . . . . . _ . . . . ._ g_

54vHydrœ . . . . _ . _

55 vArgûs56 aPict0ris . _ . . . . . . . . _ . . . . . ..

57 1‘rArgûs _ _ _ . _... . . . . . . . . ..

58 11 Circini .

59 х Argûs _

60 ф Argûs .

61 À 2 Hydrœ

62 Volantis

63 3Muscœ .

64 a Chamœleontis ..._

0.76

0.85

0.10

1.14

1.25

1.51

1.57

1.62

1.72

1.90

1.90

1.0!

2.11

2.17

2.23

2.30

2.42

2.44

2.48

2.62

2.62

2.62

?73

2.73

2-74

2.83

2.84

2.89

2.93

2.96

3.00

3-04

3.11

3.11

3.11

3.11

3.21

3.31

3.40

3.40

3-52

3-55

3-57

3-58

3.60

3-67

3-67

3-72

3-78

3-79

3-97'

4-05

4.18

4.18

4.28

4-4°

4-50

65 б Chamœleontis . _ . . . . . . . . .. 4.55

66 aMali . . . . . . . . . _ . . ........4.60

67 ò`Volantis............__.... 4.64

68 :Crucis . _ . . _ . . . . . . . __ 4.64

69 yMuscœ_ .. ._ . . . . ..}= 4.64

70 д 2 Apodis . . . . . . . ._ 4.64

71 ßChamtel. . . _ . . . _ . _....... 4.72

72 bMali .. . . . . . . . . . . . . . . . . ._ 4.81

73 9Chamzel . . . . . . . . . . . . . . . . __ 4.91

74 c Mali.

75 у Chamœl_

76 e Trianguli.

77 в Chamœl.

No1‘E.-Nos. 31 and 34 e Centauri,

twice entered in the original MS.

SEQUENCE 44.

March 28, 1838.

At Sea. Crossing the Line.

 

1 Sirius . . . _ . _ . . . . . . . . . . . . .. 0.10

2 Canopus . . . . . . . . . . . . . .. 0.22

3 a Centauri ... ._ . . . . . . . . ._ 0.34.

4 Arcturus . . . . . . ... 0.45

517Argûs . . . . . . . .. —

6Rigel........ ......._...0.76

7 Procyon .... ... .... 0.85

8 а Orionìs . . . . . . . . . . . . . . . . .. 1.00

9 Aldebaran .......... 1.07

10 aCrucis _......... ..._... 1.21

11 Spica...... ..._... 1.41

12 ,ßCrucis . . _ . ...... 1.57

13 Regulus „...... 1.62

14 yCrucis . . . . . 1.72

15 :Canis .... . . 1.89

16 aUrsœ.. _ . . . . . . 1.93

17 eUrsœ . . . . . . . . . . .. 1.97

18,BArgûs 2.01

19 a Hydrœ .... . . . . . . . . . . ._ 2,17

19 aHydrœ... . . . . . . _ . . ._ l_2_17

20 ¿Argus . _ _ . . _ . . . . . . . _ .. 5_`2.17

20 zArgûs.. . . . _ . . . ._ . g 2.17

211Argûs 2.17

22 yLeonis.

23 ц Ursœ.

No'rEs.-Nos. 12, 13 ß low, веды“;

very high; 14, 15 y low, в high; 18,

19 ß 20° high, a in zenith.

The following short sequences and equal

izations were also made for the express

purpose of connecting the scales of

northem and southem magnitudes.

I. a Hydrœ.

д Canis. g_

Z Ursœ. _

H..£Al_g.û.s.. . . _ . . .‚В Leonis.

д Argûs.

'IIL '.3 Leonis. _I .

1 Centauri. _

IV. а Argùs. Q

у Ursœ. 5

V. ‘у Ursœ 7 7 Z Argus.

VI. р Argûs.

г Bootis. 1_

д Centauri. 5_

VII. Cor Caroli. g _

9 Argûs. _

SEQUENCE 45.

April 14., 1838.

At Sea. Lat. 17° N.

1Jupìter . . . . . . . _ . . ‚ . _ . ..

2Sirius ......... . _ . . . . . . . ._

3Ca.nopus ... .. . . . _ . . . . _ . ._

4Arcturus . . . . . . . .

5Cape1la . . . . . . _ . . _ ..........

6Procyon . . . . . . . . . . . . . . ._1

7Rigel . . . . . _ . . . . . . . . . . . . _.5

8aOrionis.... . . . . . _ _ . . . _...

911Argûs . . . . . . _ . . . . . . . . . ._

10 Aldebaran . _ _ . . . . _ . . . . ..

11 Pollux _ .12 Regulus ..._

13/3Crucis ......... . ....

14eUrsœ............. . . . . . ._

15 aUrsœ.... . . . . . ...._

161|Ursœ . . . .

17 aHydrœ . . . _ . . . . . . . . . . . . ..

18 Leonis . . _ . . . . . . . . _ . ._

19gUrsaa.. . . _ . . . . . . . . . ..

20ßTauri . _ . . . . . . _ . . . . . . . . . _.

21 ßAurigœ.. . . . . . . . . . . . . . . __

22 ßLeonis . . . . ..g_

230Centauri . . _ . . . . . . _ __ _

247Ursœ........... . . . . . . . ._

25£Bootis . . . . . . . . ..........

26,3Ursœ _ . . . . . . . . . . . ......__

27aC0ronœ _ . . _ . . . . . . . . . . . ._

28 ßCoryi . . . _ . . . _ . . . . _ . . .

29 öLeonis . . . . . . . _.

30 ß Librse
 

..._...
0.22

0.45

0.56

0.76

0.85

1.00

1.07

1.51

1.57

1.62

1.79

1.96

2.13

2.30

2.42

2.45

2.48

2.52

2.55

1-55

2.62

2.70

2.78

2.85

2.93

2.96

199

34.£Virgi.nis.... _ . . _ . . _ . . 3.11

35 aSerpentis . . . . . . . _ . . . . . . _. 3.14

36 1Virginis . . . . . . . . . . . . ...... 3.17

37 CorCsrol_i 3.20

38 1Centaun . _ . . . . . . . . 3.22

39 ôCorvi...... 3.25

40eCorvi. . . . . . .. . . . . _ . ._ 3.31

41 \]¢Ursœ............. 3.33

42 71Ursœ.. . . . . . . . . . 3.35

43 rLy‘nQYs . . . . . . . . . . _ . . 3.38

44yBootis . . . . . _ . . . _ ._ 3.40

45 eLeonis . . . . . . _ . . ......... 3.43

46 vHydrœ............ -... 3.46

47 yHydrœ 3.50

Ф’ О
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48 Zŕlydrœ . . . . . . . . . . . . .. 3.55

4.9 д Ursaa . . . . . . . . . . . . . . . . . 3.61

50 ZVirginis...... . . . . . . „1_ 3.70

51 ò`Bootis . . . . . . . . 5“ 3.70

52 ‚В Boutis . . . . . . . . . . . . . . . . .. 3.80

53 6 V1_rgi_n1_s.. . . . . . . . . . . . . . . .. 3.90

54, ß V1rg1n1s.... . . . . . . . . . . . . .. 4.14

55 Ё Ursœ . . . . . . . . . . . . . . . . . . .. 4.20

56 À Bootis_ . . . . . . . . . . . . . . . . .. 4.26

57 ц Virgims . . . . . . . . . . . . . . . . .. 4.31

Norms.-6, 7 Ргосуоп at 75° altitude,

Rìgel at 3о°; 13‚ ß Crucis only 12°

high when observed; 22, 23 ‚В in

Zenith, 9 at 35° alt.; 44, called Ä

Bootis in the MS., but 7 was no doubt

the star observed.

The following triad is also recorded on

this evening.

1 [й Ursœ Minoris.

2 у Crucis.

3 а Polaris.

/3 Urs. Min. at 30° alt., the others at

15° each.

~î„„

Sßqusscnz 4.6.

April 15, 1338.

At Sea. Lat. 18° N.

1 e Ursœ.

2 Castor.

3 а Ursœ.

4. 1; Ursœ.

oo\xФш ЯEN

15 yUrsœ . . . . . . . . . ‚ . . ..

16 ¢"7.Leonis . . . . ._

rvi . . . . . . . . . . . . ..¿LG Ъч

Q9S.

LeonisUrsœ Min. . . . . . . ..

Hydrœ . . . . . . . . . . ..

7 Geminorum .. —  —  .

9 Z Ursœ . . . . . . . . . . ., ..

10 а Polaris . . . . . . . . . . ..

11 а Coronœ . . . . . . . . . . ..

12 ß Leonie . . . . . . . . . . ..

13 в Bootis . . . . . . . . . . ..

14. ß Ursœ.. . . . . . . . . . . ..

~

‚...

}=

¿1_
-§

‚а
S

2.4.2

2.46

2.46

2.50

2.54

1-59

2.63

2.68

2.72

2.76

2.80

2.85

2.90

2.93

19 у Virginis . . . . . . . . . . . . . . . . 2.97

20 Сог Caroli . . . . . . 3.25

20 Сог Caroli . . . . . . . . . . . . _ 3.25

21 ö Corvi . . . . . . . . . . . . . . .. _ 3.25

22 г Corvi . . . . . . . . . . . . . . . . . . .. 3.31

1§`}'á¿¿&i},......................... ......... ' `3'_§e

24. фПгзш . . . . . . . . . . . . . . 3.40

25 7 Hydrœ . . . . . . . . . . . . .. з: 3.4.5

26 Д Hydrœ . . . . . . . . 3.4.5

27 äUrsœ . . . . . . . . . . . . . . . .. 3.58

28 C Virginis . . . . . . . ‚ . . . . . . . . .. 3.70

29 9 Leonìs . . . . . . . . . . . . .. 3.80

30 ё Virginis . . . . . . . . . . . . . . . . .. 3.90

31 ß Virginia . . . . . . . . . . . . . . . . ._ 4.14.

32 1 Leonis . . . . . . . . . . . . . . . . .. 4.22

33 ц Virginia . . . . . . . . . . . . . . . . .. 4.31

34. п Crateris.

35 и Leonis.

Norzs.-6. 7,

Polaris 18°;

high.

ß 23° high and 60°;
Фн 005)

25, 26, 7 30”, Z
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STEP I.-Of the formation of corrected Sequences by the collation of several observed Sequences, and

of the elimination of discordant and contradictory observations.

(226) lf observations of this nature could be made with perfect exactness, all sequences in

which the same stars occur should present them in the same order of succession, in so far

as it may not have been disturbed by a real variability in the stars observed. But as this is very

far indeed from being the case, owing to the many disturbing influences, and the slight

differences of magnitude between particular stars which have to be discriminated, it is necessary

to fix upon some criterion by which the most probable order of arrangement can be discovered

among а. number of discordant ones. Such a criterion is supplied by an enumeration of cases,

in which either of two stars (A and B), whose order is to be settled, has been declared brighter,

and in which less bright than the other-allowing the greater number to preponderate. In

case of equality of numbers, the equality of the stars must be admitted at least provisionally,

and so far as direct comparisons are concerned. But it is a case of very common occurrence,

that in arranging the order of three stars, A, B, C, although the direct comparisons between

B and C leave it doubtful which of these two is the brighter, yet A may be found on a revision

of all the sequences to be decidedly superior to C and not to B, having been compared on

diH'erent occasions with both these stars, but not both on the same night. In such a case we

have ground for placing B above C, while otherwise it would have been left undecided which

should be considered the brighter. '

(227) To determine therefore the order in which any two stars should be placed in a

general sequence (could such be obtained) of all the visible stars, or their order of precedence

with respect to each other, all that is necessary is to count the number of times that one of

them (А) has been estimated as superior, and as inferior to the other (B). In such enumerations,

an observed equality must be considered as counting both ways. If the superiorities on the whole

preponderate, A must rank in precedence of B; if the contrary, B must take the higher rank :

if neither, they must be set down temporarily as equal, or rather as doubtful, leaving the

decision to implications arising from the comparisons of both with other stars. If there be no

direct comparison recorded between A and B, their order will, of course, come to be deter

mined solely by such implications. If', indeed, they have often been compared, an equality

in the numbers of superiorities and inferiorities (especially if' occasionally declared equal), will

afford a presumption of actual equality not to be disturbed by such implications. And on the

other hand, if seldom directly compared (once or twice for instance) strong implications

arising from much more frequent comparisons with other stars, may sufiice to reverse our

conclusion respecting their order, drawn from such direct comparison.

(228) It might appear then that so much is left to judgment in such cases, as to induce

uncertainty in the ünal result. But, in fact, it is only in the case of stars which really are

nearly equal that doubts on such points ever arise. Push observation and reasoning to what

extent we will, there will always be shades of difference too slight for certain discrimination;

and practically speaking, I am disposed (from my experience in these reductions) to consider

а misarrangement to the extent of a tenth ot' a magnitude in one of our corrected sequences,

arz'sz'n_q_-from such causes qfu1zcertaz'1zt_y, as a very unlikely occurrence.

(229) It will occasionally happen, however, that real contradictions, arising from

undoubted error of observation, will occur-and it is the spirit of this method to bring
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с1еаг1у into evidence such irreconcilable discordances, while minor errors eliminate and

destroy each other by a system of impartial combination. Thus, for instance, it will sometimes

happen that a star D is placed, in consequence of direct comparisons, after several others as

A B C, making the order A B C D, while in consequence of indirect implications of the nature

above alluded to, the order D A B C would arise. In this case there is a contradiction; and if

on examination of the sequences the faulty observation cannot be detected (which it very often

may), the star D must be rejected from our corrected sequence; or it may happen that by the

sacrifice of this single observation all discordances are reconciled. Thus, in sequences 14 and

42, the star к Centauri is placed below v Argûs and N Velorum, while in sequence 6 it is placed

above them. The preponderance of direct comparisons gives v N к for the order of pre

cedence. But, on the other hand, in sequence 6, к is placed also above -r Argûs, which star,

from the accumulated evidence of sequences 6, 14, 35, 38 and 43, is superior in brightness to

both the other stars v and N, whence the order к ‘rv N would result. Referring, however, to

the original sequences, we find that the order к ‘г is the result of the single comparison in

sequence 6, and are therefore left at no loss to conclude that in that sequence к has been

misplaced-and this observation being given up, the order и N к remains unimpeached. It

may serve to show how small are the shades of difference which are thus brought into confiict

if we refer to the numerical evaluation of the magnitudes of the stars in question in the

subjoined catalogue of stars C, arranged in alphabetical order, where it will be seen that the

actual magnitudes are as follows,-viz. : т Argûs 3.50; v Argûs 3.53; N Velorum 3.60;

к Centauri 3.60,-the extreme range of discordance being no more than onetenth of a

magnitude.

(230) The process practically adopted for the application of this principle to the con

struction of corrected sequences, (by which I mean sequences cleared of conflicting errors), and

adopted for amalgamation into normal sequences, may be thus explained. Let any extensive

observed sequence be fixed upon embracing a considerable amplitude in Right Ascension,

and of which a great many stars occur frequently in other sequences,-as for example,

sequence 6. Now, in the first place, it is clear that although there may be room for doubt

whether particular stars really stand in that sequence in the exact order in which they ought

to have been placed, there can be no doubt whatever that if 10 or 12 stars of the sequence,

following in succession, be taken, the first in order of occurrence among them is really superior

in brightness to the last; and that among all the 12 taken en masse, a general downward

tendency subsists, though, possibly, here and there interrupted by error of observation in

particular instances. Take, therefore, a certain moderate and easily manageable number

(say 12*) of stars, the first in order on the sequence, and for convenience of inspection and

brevity of writing, denote them by letters of the Roman alphabet, thus?

A = Sirius. E = Arcturus. I = Antares.

B = Canopus. F = ß Centauri. K = Regulus.

с = а Centauri. G = a Crucis. L = ß Crucis-

D = a Eridani. H = Spica. M= 7 Cl‘ll¢iS

* I find that the use of a full alphabet, or twenty-six at a time, is more than can be easily managed without

incurring risk of error: as the names of so many stars cannot be carried in the memory securely while looking

down the observed sequences.

1’ ц Argus is omitted, being known to be variable.
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Each observed sequence is then to be consulted, and in every one in which two or more

down (designated by theirindividuals of this list occur, they are to be extracted and set

assumed letters) in order, omitting all the rest, in manner following

Seq- Order. Seq. Order. Seq. Order.

4 BCEFGHIL 21 ABD 37 CEDGFHL

5 ABCFHGLM 22 BCEIGFHLM 38 GLMK

6 ABCDEFGHIKLM 26 EIH 39 CDFGLM

7 FGHKLM 30 BD 40 ABEFGHLK

13 ABCEFGHLM 32 ABD 41 ABCGFHLM

15 CDFDI 33 ABCDFGLM 42 CEIFG

16 ABCDFI 34 ABCDFGHLKM 43 ABCGFLKM

18 CDIL 35 D(F=G)L 44 ABCEGHLKM

19 DG 36 ABCDGLM 45 ABEKL

(231) The enumeration of relative superiorities and inferioritìes is most compendiously

and correctly executed by constructing a diagram in manner here represented:

Н G F E D C B1~__1__LK1

A . . . . . . . . . . . . . . .
| l |

_|§§¿§;|„
В . . . . . . . . . . . . . _ .

vlc
C

D,

Е
. . ‚ . . — « » ~ .

F . . . . - . . . — ‹ .  . ‚ . ‚ ‚ .._;_... F

G

‚ „....

‚ » . . ¢ . . ‹ ‚в .

‹—‹—‚

G

H

1———————1

K

L-îL

H

D

4P
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To fill in this diagram, we begin with the first sequence set down, viz., seq. 4; and since

B is there declared to be superior to C, E, F, G, H, I and L, we place a dot above the hori

zontal line marked B in each of the vertical columns of cells headed with the other letters

C, E, &c. in question. Again, in the same sequence, C being declared superior to E F G H I L»

a dot is placed over the horizontal C in the respective columns so indicated, and so on

throughout the whole sequence. And the same process is to be carried out through all the

other sequences. If in any case (as in seq. 22, in the case of F and I), a letter (I) is declared

superior to another, F, which precedes it in the alphabet, the dot, instead of being placed above

the horizontal line I, in the vertical column F (for which there is no cell), must be placed

below the horizontal line F, in the vertical column I. And to avoid mistakes in this (which

otherwise are exceedingly apt to arise), the better way is to pursue the horizontal line I, from

left to right, as if in search of the column F, and on arriving at the letter I at its right hand

extremity, thence to direct the eye upwards along the column I till it encounters the horizontal

line F, under which the dot is to be deposited. These directions may appear trivial and

mechanical, but nothing is really trivial by which in long and tedious processes attention is

relieved, and mistakes avoided.

(232) When all the sequences are so gone through, the next step is to determine from the

comparative numbers of dots above and below each line, the order of succession of the

letters: which is best done, systematically, by the con
struction о!’ another diagram, as here shown. A vertical A i BC D E FG HI K LM

column and horizontal lines across it being ruled, all the в C D E F G H I K L M

letters in their order, down to the last but one, are to be

_ C 1 D E F G н I K L M

placed in the cells of the column, and each subsequent ‘

letter, as compared with any one preceding it in the D FGHIKLM _„(i)_’E)

alphabet, is to be placed on the right hand in the appro E FG H I K LM

priate horizontal line if the preceding letter be found to F G н I KLM

have more dots indicating superiority than the con

trary: Я!’ fewer, on the lett (as in the case of the letters G н I KLM

L K M in our example). If the numbers be equal, the н KLM (H=1)

precedence must be left in doubt (as in the case D» Е, *_ 1 K LM

indicated by the sign f) if there be only one dot on each L K м

part. But if two or more (as is the case with H as com- ____A„,____ *_„_„ __

L M
pared with I), the stars may be declared equal (H = I),

provided no implications of the nature already explained

-arise to indicate a superiority in either.

(233) This done, the order of precedence results, as a matter of course, with more or

less consideration, as the case may require. In the example before us, it is

ABCD»EFGH=ILKM

or, restoring the Names of the Stars-Sirius, Canopus, и Centauri, {Arcturus -f a Er1`dam'}, ß Centauri', а Crucis,

{Sp:'ca Ф Апшгез} ß Crucis, Regulus, у Crucis.

(234) If contradictory arrangements result by implication, as above explained, a minute

examination of the numbers and of the evidence generally must be gone into, which will

almost invariably lead either to the detection of some evidently faulty comparison, or to the
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conclusion that the stars concerned are really so nearly equal, that it is of little consequence

which is placed first. Not unfrequently, however, it will happen that a star must be thrown

out of the sequence altogether, as not determinable from the observations with that degree of

precision which is required for the object in view. Still, in such a case, the limits between

which its place falls should be noted as affording an approximate value of its magnitude when

numerical values come to be assigned. Or it may find a definite place in some other corrected

sequence.

(235) VVe now proceed to the next stars in succession of our original sequence (No. 6).

And as in this case the lower star (1 Crucis) has preserved its place at the bottom of the first

subsequence (so we may term these temporary groups), and as there can be no doubt of the

superiority of Regulus to ß and 1 Argûs, it will suffice to provide for the possibility of a

change of order at the junction of the subsequence, if we make the last star of the first

subsequence the first of the second. Denoting, then, the stars of this subsequence by

letters, thus :

Ч

А = у Cnlcis. E = À Scorpii. I = 9 Scorpii.

B = ß Àrgûs. F = a K = д Argûs.

C = 1 Axgûs. G = 1 Centauri. L = 0 Centauri.

D = e Argûs. H = À Argûs. M = с Argûs.

collecting, as before, the sequences in which these stars occur into one abbreviated synoptic

view, by leaving out all intermediate stars, and following out, mutatis mutandis, the subsequent

steps of our process, we arrive at the following order.

A B C D F I K H L G M

that is to say, 1 Crucis, ß Argûs, у Argûs, e Argíìs, a Triangulí, 9 Scorpù', д Argûs, À Argûs, 0 Centauri, у Cen

tauri, 1 Argûs.

The star E or A Scorpii is rejected from this, and left to find its definite place in another

corrected sequence (its place being, however, certainly between 1 Crucis and а. Trianguli),

by reason of the doubtful comparisons B ~« E, C » Е, and D» E. Between D and I also the

direct comparisons leave a doubt; but as there is no such doubt with respect to the pre

cedences D F, FI, and I K, the place of I is sufficiently ascertained.

(236) The star A (1 Crucz`s), the last star of the first subsequence being left by this

process at the head of the second, it is not necessary to reexamine (by a similar process

instituted with four or five letters) the order of the stars Regulus, 1 Crucis, [З Argûs, and

1 Argûs, which in the contrary event would have been requisite before the two subsequences

could be connected into one. We may, therefore, proceed to form a third subsequence

headed by 1. Argûs, the last star of the second. This treated in the same systematic manner,

affords for the order of the third subsequence, as follows :

i Argûs, Z Argûs, {а Lupi = г Centauríl', Z Centauri, n Centauri, Б Centauri, к Argûïs, ß Hydrí, р Argûs, [З Lupi,

‘ Centauri.

Proceeding exactly in the same manner, we arrive at a fourth subsequence (from which

к Centauri, which occurs in the original sequence is rejected, its place, however, being certainly

between 1 Triangulz' and ß Muscœ) viz.,-t Centauri, 0 Argûs, a Zlíuscœ, 1 Lupi, ‚В Triangulz',

.—‚—— ‚.—.——‹——‚‹————
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y Trùzngulí, rArgûs, ‘и Argûs, ö Crucis, N Vclorum, ,B Muscœ. A fifth sub-sequence requires the

rejection of A Centauri, and q Carinœ, and a sixth, of §' Lupi and y Volantis, and in all, the

overlapping of the subsequences remains undisturbed. Assembling then the whole, our final or

corrected sequence results as follows :

Sirius. 9 Scorpìi. 1 Centauri. p Carinœ.

Canopus. Б Argûs. 9 Argus. a Reticuli ‚

a Centauri. À Argûs. а Muscœ. у Centauri Ё `

Arcturus Ё ‚ 9 Centauri. ‘у Lupi. v Centauri.

a Eridani. ч 7 Centauri. ß Trianguli. х Argus.

ß Centauri. 1 Argûs. 1 Trianguli. I Carinœ.

а Crucis. ‚Д‘ Argus. r Argus. 1 Lupi.

Antares. È 1 a Lupi. u Argus. ф Argus.

Spica. ` в Centauri. д Crucis. ß Кейсы}.

В Crucis. Z Centauri. N Velorum. в Crucis.

Regulus. г; Centauri. [З Muscœ. ф Centauri.

y Crucis. Б Centauri. a Circini. a Сайте.

В Argûs. к Argûs. у Hydri. ai Muscœ.

у Argûs. ß Hydri. a Doradûs. B A C. 3984.

а Argûs. у Argus. a Pictoris.

a Trianguli. ß Lupi. ш Argus.

(237) In general, however, as we get lower down in a sequence, it becomes necessary to

pay continually greater attention to the overlapping of our several consecutive groups ; and in

order to be quite secure, it is advisable to repeat the whole process with new groups, each

consisting of the lower half of one of the old ones, and the upper half of that following it.

Moreover, when we come down to stars of the 4th and lower magnitudes, it becomes necessary

to embrace a greater number of individuals 16 or even 20 in a. group, to give any misplaced

star a full and fair opportunity of settling ultimately at its proper level in the corrected

series.

(238) Such is the treatment which each observed sequence has to undergo to convert it

into a corrected sequence, capable of being employed in the subsequent part of our process.

Each of the 46 observed sequences has been so treated. The process, though no doubt tedious

and laborious, is one of no diñiculty; and once gone through, facilitates, in a remarkable

degree, every succeeding step of the work.

STEP Il.- Of the Consilience of Sequences, or the Forvnation of Normal Sequences, by the partial or

entire combination ‚у‘ several corrected ones; and д)“ the Assignmerzt af a Series qf Provisíozzal

Magnitudes, to serve as a basísfor Ниже to be_finally adopted.

(239) Suppose that in any one sequence the stars A, B, С, D were found, arranged in that

order-that in another were found D, E, F, G, so arranged-in a third, an arrangement such

as B D G H, and so on. Then it is evident that, if no contradictory arrangements be found

to occur in any of the other sequences, A B C D E F G H will be the true order to be finally

adopted.
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(240) From the mode in which the normal sequences are deduced, as above explained, it

is only in comparatively rare cases that contradictory arrangements can occur, since each is

formed on the total evidence of all the observed sequences, synoptically brought under review.

\Vhenever they do so, it can only arise from different implications, causing diversity of judg

ment in the several cases, or from a conflict of the result of implications in one case with that

of direct comparison in another. In such cases, the evidence on both sides must be revised,

and if found to be irreconcilable, or to give no assured ground of preference, the star

which causes the difiiculty must be rejected from the normal sequence we are constructing.

(241) As an example, let us take the stars usually considered as of the first magnitude,

which occur in our 46 sequences, assigning to each of them a temporary letter, as follows : —

A. Sirius. G. Rigel. N. а Crucis. T. ß Crucis.

B. Canopus. H. Procyon. О. Antares. U. Regulus.

C. a Centauri. I. a Eridani. P. a Aquilœ. V. a Gruis.

D. Arcturus. K. a Orionis. Q. Spica. W. а Cygni.

E. Capella. L. Aldebaran. R. Fomalhaut.

F. Lyra. M. ß Centauri. S. Pollux.

The corrected sequences in which any two or more of these stars occur, and their arrange

ments in those sequences respectively are as below.

Seq- Order. Seq. Order. Seq. Order.

3 IV 20 GK 36 ABCGHIKLNST

4 BCDMNOQT 21 ABGIKRV 37 ADHÍMNQT

5 ABCMNT 22 BCDMNOQT 38 NT

б ABCDIMNOQTU 26 DOQ 39 CGHIKLMNST

7 GHKMNQSTU 27 PRV 40 ABDMNQTU

13 ABCDMNQT 30 BGIKRLV 41 ABCGMNQT

15 CFIMNOPRVW 32 ABGIKL 42 CDMNOQT

16 BCIMOPRV 33 ABCGHÍMNT 43 ABCGHKMNSTU

I8 CFIOPRTV 34 ABCGHIKLMN 44 ABCDGHKLNQTU

19 GHIKLNS 35 GHIKLNST 45 ABDEGHKLSTU

Examining these, we find that F (a Lyrœ) cannot be exactly placed, but that the alpha

betical arrangement is everywhere followed, with the single exception of the order R L instead

of L R in sequence 30. Now, there is no other sequence in which R and L occur together,

and this single direct comparison which might have been influenced by some accidental

circumstance (as altitude or moonlight), cannot be allowed to stand against the strong impli

cation of sequences 15, 16, and 18, in which R is declared inferior to M, N, О, аш1 Р,—а11 of

them inferior to L. Granting, then, that Lyra is rightly placed (as, indeed, I find it to be by

subsequent observation made under more advantageous circumstances-it being a low star at

the Cape), the final arrangement of the stars in question will be in the order in which they are

above set down.

(242) The object of the formation of a normal sequence being to obtain if possible, or as

far as possible, an extensive and equal hold upon all the observed and corrected ones, the

successive groups of stars to be brought into comparison with each other must be composed of

4 Q
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stars differing only by moderate intervals in respect of brightness, chosen from among all the

sequences. The groups, therefore, must for this purpose be as large as can be securely

managed; and in treating them according to the method described in Art. (230, 231), (using,

however, now the corrected instead of t/ze observed sequences), it will be found that by far the greater

number will drop out for want of mutual direct comparisons. Nevertheless, it will be found

possible to preserve an unbroken chain or scale of magnitudes down to any grade at which we

may think fit to stop. I have purposely limited myself to the fifth _full magnitude, and shall

here present the resulting sequence ; suppressing, however, all the work (which is exceedingly

voluminous, and which it would answer no good purpose to publish), as well as the corrected

sequences themselves; which, however useful, and, indeed, indispensable, as steps in the

process, offer no other point of interest sufficient to compensate for the space they would

occupy. Nor is it necessary to refer to them as a test of the correctness of the work, since the

normal sequence resulting from them, once obtained, may be tested by comparing it (in the

mode already dwelt upon), with the whole mass of the original sequences; and has, in fact,

been twice subjected to this ordeal, by breaking it up into two distinct systems of mutually

overlapping groups, and found to be sufliciently coherent and consistent with the totality of the

evidence to answer every purpose for which it is intended.

Катю! Sequence (A) resulting from the Consilicnce qf corrected Sequences, and subsequently veri/ìed

bg direct comparison with the observed Sequences. First step to the assignment of numerical

values as provisional magnitudes ofthe Stars it comprises.

l

Í ч: - о Ё 6 о - 6 E б ч’ - si E ci

1 Star’s Name, Ig Ё .SÉ Star’s Name, Ё Ё gg вы’: Name, Ё ё Ё?‘ ЁЁ

1 Constellation, and Ё Ё’ â-- Ё’; Constellation, and д: ‘д Ё "'-= е: Constellation, and -- g___ E Ё Ё»:

4* Letter. ‘д: AQ д Ё 3 gn Lener, §15 E Ё 3 Ё: Letter. gag gg: 3 Ё:

:-1 8 :Sz .Es ai б Е: ‚Е: га 5 на 5.:

Sirius . . . . . . . . . . 1 . . o.1o д Trianguli . . . . 1 1.8 1.18 Ё Virginia . . . . . . 3 3.o 3.08

Canopus . . . . . . х . — 0.22 д Sagittarii . . . . . . 3 1.8 1.11 Centauri . . . . . . 3 3.1 3.10

a Centauri . . . . .. 1 х 0.34. 0 Scorpii . . . . . . 5 3.1 1.17 к Argûs_. . . . . . . . 3 1.9 3.13

Arcturus . . . . .. 1 1 o.45 д Hydrœ . . . . . . 1 3.5 1.31 а Leporis . . . . . . 3.4 1.9 3.15

Capella 1 1 o.56 ò` Canis . . . . . . .. 3.4 3.5 1.36 a Columbœ 1 1.9 3.17

Lyra . . . . . . . . . . 1 1 0.66 ß Gruis . . . . . . . . 3 1.7 1.40 ‚д Argûs._. . . . . . . 3 1.9 3.19

Rigel . . . . . . . . . . х х 0.76 о‘ .. . . 3 1.7 1.4.4 [З Endani . . . . . . 3 1.9 3.11

Pr0cyon._. . . . 1 1 0.85 a Arietis . . . . . . 3 1.8 1.4.8 ß . . . . . . 3 3.1 3.13

a . . . . . . 1 1 0.93 gLeonis . . . . .. 1 1.9 1.51 ß Lupi ._. . . . . . . 3.4. 3.1 3.15

a Onoms . . . . . . 1 х х.оо Argûs . . . . . . . . 3 1.9 1.55 t Centauri . . . . . . 3 3.3 3.17

Aldebaran . . . . . . 1 1 1.o7 A Aigû_s. . . . .. . . 3.4. 1.7 1.58 д Corvi . . . . . . .. 3 3.4 3.19

,B Centauri . . . . . . 1 1 1.14 5 Gemmonim . . 3 1.9 1.61 e Corvi ¿_ . . . . . . . 4, 3.5 3.31

a Crucis . . . . . . х х 1.21 Centauri . . . . . . 1 1.8 1.64 1r Scorpii . . . . . . 3.4, 3.7 3.33

Antares . . . . . . . . х х 1.18 к Ono_ms . . . . . 3 1.5 1.68 a Mus_cœ . . . . .. 4 3.7 3.35

a Aquilœ . . . . .. 1 1 1.35 ß Сума: . . . . .. 2.3 2.5 2.7х у Lupi . . . . . . . . 4 3.6 3.38

Spica . . . . . . . . . . 1 1 1.4.1 б Опош _. . . . . . 1 1.5 1.74 a Ага: __.. . . . . . . 3 3.6 3.40

Fomalhaut . . . . . . 1 1.1 1.4.7 1 Centaun . . . . . . 3 1.5 1.77 v Scorpii ‚. . . . . 3.4 3.4 3.41

Pollux _ . . . . . . . . 1 1.1 1.53 t Argfis . . . . . . . . 1 1.6 1.80 ‘г Scorpii _.. . . .‚ 3.4. 3.1 3.4.4.

ß Crucis . . . . . . 1 1.4. 1.59 Z Arguan.. . . . . .. 3 1.8 1.81 ß Tr_iangul_i . . .. 3 3.4. 3.47

Regulns . . . . . . . . 1 1.7 1.64. в Scorpu . . . . . . 3 1.8 1.85 7 Tniuigiili . . . . 3 3.4 3.49

a .. 1 1.o 1.69 aLupi .: . . . . .. 3 3.o 1.88 rArgus...... . 4 3.3 3.51

1 Crucis . . . . . . 1.3 1.1 1.74 е Centauri . . . . . . 3 3.o 1.9o v Argus .. . . . 3.4 3.7 3.54

а Orionis . . . . . . 1.3 1.5 1.80 т; Cams". . . . . . . _ 3 3.o 1.91 ò' Crucis . . . . . . . . 3 3.7 3.56

c Canis _. . . . . . . . 1.3 1.5 1.86 д Scorpn _. . . . . 3 3.o 1.95 N Velorum . . . . 5 3.8 3.59

Z Ononis . . . . _ . 3 1.4 1.91 Z Centaun. . . . .. 3 3.o 1.97 Ä Centauri. . . . . . 4 3.8 3.61

ß Argûs.. . . . . . . . 1 1.3 1.96 y Com . . . . . 3 1.9 1.99 к Centauri.. . . . . 3 3.8 3.64.

‘у Orionis . . . . ._ 1 1.1 1.01 ц Centauri.. . . . . 3 3.o 3.01 ,B Muscœ .. . . 4 3.4 3.66

у Argûs . . . . . . ._ 1 1.o 1.o9 ß Corvi .. .. . . 1.3 3.o 3.03 a Indi .. . . . . . . 3 3.1 3.69

в Argůs . . . . . . „I 1 1.1 1.14 rr Argûs . . . . . . . . 3.4. 3.0 3.06 Z Canis . . . . . . . . 3 3.5 3.71

__ --Í — — — -— —— —— ‚.—.___ __‚._-_‚— A..,_ . _ _ _ ___ __ _ _ _ _ _ _
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Legœr, ' and ЁЁ-Е àà É-En Letter. Éimë ЁЁ» 3 Ё: Letter. Si Èë а; 3 É.

g 5 щ д ,E g E о т E E El E о щ E E E

ß Columbœ . . .. 3 3.5 3,73 e Lupi . . . . . . . . 4..5 4.5 4.x6 б Volantis . . . . . . 5 4.6 4.67

9 Eridani . . . . . . 4.5 3.5 3,75 Z Lupi . . . . . . .. 4. 4,5 4.19 a Volantls . . . . . . 5 4.8 4.70

E Argûs . . . . . . .. 4 3_9 3_77 1, Lupi . . . . . . . . 5 4..2 4.22 д Ceti. . 1 . . . . . .. 4. 4..8 4.73

у Hydri . . . . . . . . 3 4..1 3.80 S H_ydrœ_ . . . . . ‚у 4, 4..2 4.25 Z Volantls . . 5 4..8 4.76

q Carinœ . . . . _ .» 5 4.0 3.82 ß Virgmis . . . . 3.4 4.4 4.28 а‘ 2 Cams . . 5 4.8 4.79

o 2 Canis . . . 4 4_0 3,34 À 2 Hydrœ . . 4.5 4.3 4.31 a Chamœl . . . . . . 5 5.0 4.82

а Pictoris . . . . . . 4, 4.9 3,37 у Volantis . . . . 5 4.5 4.34 b Mali _— . . . . . . . 5 5.0 4.86

0- Argûg . . . . , . . . 4 3,9 3.89 k Pupp_1s . . .. 4.5 4.7 4.37 e Volantis . . . . . . 5 5.0 4.89

a Domdûs _ , _ _ _ _ 3 3_9 3_9, a Puppis . . . . 5 4.8 4.4.0 у Doradils . . . . . . 5 5.0 4.92

ш Argûs . . . . . . . . 4. 5 3.8 3.94 ф Argus . . . . . . . . 4,. 5 4.6 4.43 Doradus . . . . . . 5 5.0 4.9 5

p Сайте . . . . . . 4, 3.7 3.97 e Columba». . . . .' 4 4..5 4.46 9 Chamœl . . . . . . 5 5.0 4.98

д Crateris . . . . . . 3.4 3.7 3.99 6‘ Hyclri . . . . . . 4. 4-5 4»-49 Z Doradûs . . . . . . 5 5.0 5.01

a Reticuli . . .. . . 3.4 3.6 4.02 е Hydn ._ . . . . . . . 5 4.4 4.52 е Doradûs: . . . . . 5 5.0 5.03

у Phœnicis . . . . 3 3.6 4.05 ß Volantis   -  5 4-4- 4-55 È Hûrologu . . . . 4.5 5.0 5.06

‚д Centauri, _ , ‚ _ . 4 3_9 4,08 ß Relîlçull . — . ‚ 4 4..6 4.58 Ä Hydrl . . . . . . . . 5 . . 5.09

vCentauri . . . . .. 4 4,1 4.‘: еСгпсхв.._... 4 4.6 4.61 BAC. 956 5 .. 5.12

Ü Lupi . . . . - . . . 5 4.3 4.14 ф Centauri . . . . . . 5 4.6 4.64

(243) The first step which is here made to the assignment of numerical values to the mag

nitudes, is based on the following principle. The ñrst column of numbers contains (so to speak)

the rough magnitudes as set down in the catalogue of the Astronomical Society; that being the

system of magnitudes to which, on a general average, it has been resolved to conform, agreeably

to what is stated in Art. (217). These, it will be observed, run very unequally; and it is

sufiicient to cast an eye down this column to be fully satisfied of the necessity of a reformation

in the practice of astronomers in this department of their science. In order, in some degree,

to smooth down their grosser irregularities, and prepare them for graphical interpolation by

means of а. CllI`V€, the second column of numbers exhibits for each star the mean of its own

magnitude as stated in the former column, and those of the two stars immediately preceding,

and the two immediately following it in order. Thus, 2.1, the number in this column opposite

to у Crucis, is the mean of 1, 2, 2}, 25, 2}, the rough magnitudes of the five stars, among

which ‘у Crucis occupies the middle place. Taking now the numerical order of each star from

the beginning of the sequence for an abscissa, and erecting, on a chart of engraved squares, an

ordinate equal to the mean so derived for that star, a series of points is obtained, still very

irregularly disposed, but in which it is easy to recognise the prevalence of а. tendency towards

the formation of a curve of magnitudes, which is accordingly drawn, on a general impression

of its whole aspect as agreeing best with the distribution of the points laid down, entirely

regardless of the abrupt and irregular undulations they would appear to indicate, which are

manifestly caused by enormous errors in the original magnitudes from which we set out; as,

for instance, that of 5 assigned as the magnitude of 0 Scorpii, 2 to a Columbœ, 5 to q Carinœ,

&c. This curve is then read oli', and the readings set down in the last column, which

therefore exhibits a series of magnitudes which, while they tend always in the right direction,

conform to the system of our adopted catalogue as nearly as the errors and contradictions

of that system will allow; and are therefore fitted to afford a consistent basis to our further

operations.

(244) The earlier part of the scale is arbitrary, and is founded on a purely imaginary

perhaps a fanciful idea of the rounding off of the curve at its origin. It suiiices, however (which

_-._.¿__ -¢~- --L .-.--_- --___ _
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is all that is at present needed), to keep the order of the larger stars distinct. Theoretically,

correct numbers can only be assigned by photometric measurements, with which, in this stage

of the inquiry, we have no concern.

(245) This first approximation being made to numerical values ofthe magnitudes of all

the stars in our normal sequence, places it in our power greatly to extend that sequence, and

to take in a multitude of stars whose magnitudes are on the whole quite satisfactorily defined

by the corrected sequences in which they occur, but which were rejected, or which dropped

out for want of connecting links referring them strictly to their immediate predecessors and

successors in the scale. Take, for example, В Ceti. This star in the corrected sequence No. 21,

is found between ô Argûs (2.55) and к Orionis (2.68), being the only star in that sequence

intermediate between them. The arithmetical mean between these values is 2.61. Again, in

the corrected sequence No. 28, I find interposed between а. Arietis (2.48), and ß Hydri (3.23),

three stars, ‚В Ceti, and а. Phœnicis, and a Ceti, from which, supposing these arithmetical

means equidistant from each other and the two extremes, we find the value 2.67. And, again,

in the corrected sequence No. 30, I find ß Ceti singly interposed between ß Arietis (2.48) and

к Orionis (2.68), which affords a third value 2.58 for the numerical expression of its magnitude

on this scale. The mean of these three determinations 2.62, which may be regarded as the

magnitude (оп this scale) within very moderate probable limits of error.

(246) So, again, to take another instance, in the case of а Circini. In corrected sequence 6,

it is found to occur singly interposed between N Velorum, 3.63, and у Hydri, 3.80, which

gives as a medium value for the star in question, 3.71. In corr. seq. 14, it occurs in like

manner singly interposed between ‚В Muscae, 3.63, and а) Argus, 3.94, whence arises 3.78 as

another interpolated value. Again, in cor. seq. 23, it stands as the second of four stars

interposed between ö Crucis 3.55 and ц Lupi 4.21, whence we get 3.81 for a third value. In

cor. seq. 42, it is singly interposed between ,B Muscœ, 3.63, and q Carinœ, 3.82, giving 3.72;

and, lastly, in cor. seq. 43, it is the first of two interposed between ß Muscœ 3.63 and a Pictoris,

3.87, whence we get 3.71 for an interpolated magnitude. Assembling these five results, and

taking their mean, we finally arrive at 3.75 for the provisional magnitude of a Circini.

(247) In this manner provisional values of all the stars which occur in the corrected

sequences interposed between the stars of our normal list have been obtained, and a new and

much more extensive normal sequence constructed by inserting them in their proper places

among the stars of that list. This sequence has then been treated exactly as the original normal

sequence of which it is an extension, and is presented below. Col. l, contains the names of

the stars; col. 2, their rough magnitudes from the catalogue; col. 3, their equalized magnitudes,

and col. 4, their interpolated magnitudes read ofi' from a curve constructed as already ех

plained. The stars of the ñrst magnitude, as low as ß Crucis inclusive, remaining unchanged

in this process, are omitted.
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Provisional Magnitudes. Sequence (В) resulting from Лав extension of Sequence (А) by the Interpola

tion ф‘ Starsfrom the corrected Sequences. (Italics indicate Stars which occur in Sequence А.)

 

 

 

C Stark; Чите, d Ё 'gg ЁЁ с Stix: game, d Ё Ё, Ei С Starl’ls Name, d Ё ‘ЁЁ ЁЁ

@miel м оп, an ——‘ I- .zr ‘Е ons a ion, an "‘ '— 0 "'~ ‚з‘; oust@ utìon, un ’— ‘- 0 " -3 „Ё "
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>1 о щ: 2.2 в о 52 м‘. z 5 Е: 5

Regula: . . . . 1 . . . x . . 1.62 п Ophinchi . . . . 2.3 2.8 1.94. к Centauri . . . . 3 3.6 3.66

a Gruía . . . . . . ‚ 2 . . 1.67 ‘к Argüs . . . . . 3.4 2.7 2.96 ,B ßluscœ . . . . .. 3 3.4, 3.67

у Crucis . . . . . . 2.3 2.2 1.72 у Virginia. . . . . . 3 2.7 2.97 Z Virginia. . . . .. 4, 3.2 3.68

e Orionìs 2.3 2.6 1.77 Ophiuchi .... - -  a Indi . 3 3.3 3.68

s Ursœ . . 3 2.7 1.81 ‚В Scorpii .. 2 2.8 2.98 Z Canis „...... 3 3.3 3.69

À Scorpii . . . . . 3 2.5 1.85 у Pegasì. . . . . . . 2.3 2.7 2.99 ß Phœnicia . . . . 3.4 3.5 3.70

е Canis .. . .. . 2.3 2.6 1.89 Centauri.. 3 2.8 3.00 ß Columbœ .. . . 3 3.7 3.71

a Ursœ . . . . . . . . 1.2 2.4 1.93 д Ophiuchi .. . . 3 3.0 3.02 e Hydrœ . . . . . . 5 4.0 3.72

Z Orionìs .. . . . 3 2.3 1.97 Z Sagittarii . .  .. 3.4 3.2 3.03 a Circini . . . . . .‚ 4, 4..1 3.72

ßArgt1a........ 2 2.2 2.01 1:Scoyï,ii . - —- — 0Er1'dam'......1 4..5 4..1 3.73

г; Ursœ .. . .. 2.3 2.3 2.04 к Ar 3 3.1 3.04. ÈArgû'.1 . . . . . . 4, 4.1 3.74

у Orionìs 2 2.1 2.08 ßHerculis...... -_ —— - 1H_1/dn' .... . 3 4.1 3.75

1 Argûa . . .. . . 2 2.1 2.11 a Leporis . . . . . 3.4. 3.1 3.05 q Сайте . . . . . . 5 4.1 3.76

a Pavonis .. . .. 2 2.0 2.14 ß Librœ.... ... 2.3 2.8 3.06 о 2 Canis .. 4. 4.3 3.76

eArgû.1........ 2 2.o 2.17 г; Bootis........ 3 2.8 3.08 1r Hydrœ . . . . .. 4..5 4..5 3.77

ß Tauri . . . . . . . .„ 2 2.2 2.20 a Columbœ . . . . 2 2.8 3.09 v Argûs . . . . . . . . 5 4..3 3.78

а Tríanguli . . . .I 2 2.8 2.23 11 Argíls . . . . . . . . 3 2.9 3.10 a Pictorù . . . . . . 4. 4.3 3.78

в Sagittar. .. . . 3 2.8 2.26 е Virginia . . . . . . 3.4, 2.8 3.11 ц Scoäii . . . . . . 4. 4.; 3.79

О Scorpii .. .. .. 5 3.o 2.28 a Libra: . . . . . . . . 3 3.0 3.12 о Arg . . . . . . . . 4. 3.8 3.79

a Hydrœ . . . . . . 2 3.3 2.30 a Cor. Carol. . . . 2.3 2.9 3.14 в Gruis . . . . . . . 4, 3.6 3.80

ßUrsœMin..... 3 3.3 2.32 ßEridan1'...... 3 3.0 3.15 1Arœ 3 3.5 3.81

б‘ Canis . . . . . . . . 3.4. 2..9 2.34 a Serpentis . . . . 2.3 3.0 3.16 a Dcradûs . . . . 3 3.6 3.82

ß Gruís........ 3 3.1 2.36 Ä Sagxttani 4. 3.2 3.18 öV1rg1n1s 3.4. 3.6 3.83

а Sagittarii . . . . 3 2.9 2.38 [З Hydri .. . . . 3 3.2 3.19 ш Атуйд . . . . . . 4.5 3.8 3.83

a Arietis . . . . . . 3 2.8 2.40 ß Lupi . . . . . . . . 3.4. 3.4. 3.21 c Leporis .. . . . . 4 3.9 3.84.

Leonie . . . . . . 2 2.7 2.42 1 Centauri. . . . . . 3 3.2 3.22 E Carínœ . . . . . . 4, 4..0 3.85

drlrgda.. . . . . . . 3 2.8 2.44. Б Sagittar. . . . . . 3.4 3.0 3.24. Crateri: . . . . . . 3.4. 3.8 3.86

е Pega.si........ 2.3 2.8 2.4.6 б Corvi .. 3 2.9 3.25 c Puppis . 4. 4.0 3.87

4 À Argûe........ 3.4 3.o 2.4.8 6 Axgûs........ 2 3.1 3.26 a Ret1'cul1'...... 3.4. 3.9 3.87

Gemínor . . . . 3 2.9 2.50 ß Ага . . . . . . . . 3 3.2 3.28 р Leporis . . . . . . 5 3.8 3.88

‘ ZUrs1z ........ 3 2.8 2.51 ßLepo_ris .. 4. 3.3 3.29 uCanis:._... .. 3.4 3.7 3.89

Всей: „...... 2..3 2.5 2.53 s Caro: 4 3.5 3.31 1Pl1œn1cu 3 3.8 3.90

9 Centauri . . . . 2 2.4. 2.55 1r Scorpii . . . . . . 3.4. 3.7 3.32 r1 Virginia . . . . . . 3.4. 3.6 3.91

ß Aurìgœ . . . . . . 2 2.4. 2.57 a Toucani ‚ . . . . . 3 3.6 3.33 11 Centauri . . .. 4. 3.7 3.92

` к Orionìs . . . . .. 3 2..3 2.59 a Muscœ . . . . . . 4, 3.6 3.35 1’ Centauri .. . . 4, 4.1 3.93

a Polaris . . . ‚ ‚ . 2.3 2.4. 2.60 _o Argûs . . . . . . 3.4 3.7 3.36 ф Eridani . . . . . . --  -

a Pegasi. . . . . . ‚ 2 2.4. 2.62 1 Lupi __ . . . . . . . 4. 3.7 3.38 к Ophiuchi . . . . 4 4..0 3.94,

ß Cam's........ 2.3 2.3 2.64 а Scorpn 4. 3.6 3.39 ¿Lupi 5 3.9 3.95

6‘ Oriani: . . . . . . 2 2.2 2.65 a Arœ . . . . . . . . 3 3.6 3.40 11 Serpentis . . . . 3 3.8 3.96

[З Leonis .. 2.3 2.1 2.67 д 1 Scorpii . . . . 3.4, 3.7 3.42 у Scorpii . . . . .. 3.4 3.6 3.97

a Cor._Bor. . . . 2 2.3 2.68 u Scorpii . . . . .  3.4. 3.6 3.4.3 [3 Serpentis . . . . 3.4. 3.2 3.98

a Ophiuclu . . . . 2 2.3 2.70 L Scorpn . . . . . . 4.5 3.9 3.44. e Ophinchi . . . . 3 3.5 3.99

1 Centauri . . . . 3 2.4 2.71 r Scorpii . . . . . . 3.4. 3.8 3.4.5 х Argûs. . . . . . . 3 3.6 4..oo

1 Argûa . . . . . . . . 2 2.4 2.73 1r Sagìttarii . . . . . 4.5 4..0 3.4.6 с Lupi . . . . . . .. 4.5 3.6 4.02

Z Argûs. . . . . . . . 3 2.6 2.74. 1 Aquila». . . . . . . 3 3.7 3.4.8 o Argûs . . . . . . . . 4. 3.8 4.04.

ßPegas1........ 2 2.6 2.75 1 Hydrœ . . . . .. 4..5 3.6 3.49 ß Toucani .. 3.4. 4..0 4.05

sBootis........ 3 -2.6 2.77 ß Triang. . . . . .. 3 3.3 3.50 ZLupi ..... ._ 4. 4..1 4,.o7

aPhœnicis  -  ßArietis 3 3.3 3.51 x2Canis ...... 4. 3.9 4.09

е Scorpii . . . . . . 3 2.6 2.78 1 Triang. .. . . . . 3 3.2 3.52 ц Lupi .. 5 4..2. 4.10

у Ursœ . . . . . . 2 2.6 2.79 a Hydri . . . . . . . . 3 3.4. 3.54. у Ceti . . . . . 3 4.2 4.12

a Lupi . . . . .... 3 2..6 2.80 rArgûs.. . . . . ..| 4. 3.5 3.55 a Horologii 5 4.2 4.13

‚Вина? ......" 2 2.6 2.81 Zflydrœ . . . . .. 4„ 3,6 3.56 ÉH3/drœ ...... 4, 4_3, 4,15

с Centaurì...... 3 2.8 2.83 1 Orionìs .. 3.4. 3.8 3.57 À Canis . . .. 4. 4..4. 4,16

n Canis — -   —— - - 3 2.8 2.84 v Argûc. . . . .. .. 3.4 3.6 3.58 a Carinœ ... . .. 5 4.4 4.17

ё Scorpii . . . . . . 3 3.0 2.86 1’ Hydrœ . . . . .. 4. 3.4, 3.59 х Eridani .. . . . 4. 4..3 4.19

ö Leonis . . . . . . 3 3.0 2.87 Б Crucis. . . . . . 3 3.7 3.60 ф 1 Lupi . . . . . . 5 4.4, 4.20

Z Centauri. . . . . . 3 3.0 2.88 ‚З Can. Min. .. . . 3 3.8 3.61 ‚3 Virginia . . . . . . 3.4. 4..3 4.22

1 Союз . . . . . 3 2.9 2.90 N Velorum . . . . 5 3.8 3.62 1 Lupi . . .. . . . . 4..5 4.5 4.23

11 Centauri . . . . 3 2.8 2.91 q Orionìs . . . . . . 4. 4..0 3.63 Ä 2 Hydrœ . . . . 4..5 4..3 4.24

a Сей n . . . . . . . . 2..3 2.7 2.92 À Centauri . . . . 4. 4..0 3.64 1c Lupi _. . . . . . . . 5 4..6 4.26

,B Corus . . . . . . . . 2.3 2.8 2.93 у Gruis .. . . . . . . 4. 3.6 3.65 ,B Cancn .. . . .. 4. 4..6 4.27

Ф‘ И
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1 Volantis . . . . . . 5 4.7 4.28 g Eridani . . ‚ . 5 4.6 4.54 p Lupi . . . . . . . . 5 4.8 4.78

lx Puppis . . . . .. 4.5 4.7 4.29 ß Hydrœ ... . . . . 4 4.4 4.55 a Chamœleonlíl 5 4.8 4.79

lCar1nœ . . . . . . 5 4.5 4.30 v 1 Cen_ta_un . . . . 5 4.4 4.56 E 2 Centauri . . . . 5 5.o 4.80

nPuppil 5 4.3 4.32 ôPhœnxc1s 4 4.4 4.57 bMal1' „...... 5 5.1 4.81

Z 2 Scorpìi. . . . . . 3 4.3 4.33 ß Refícull' ‚ . . . . . 4. 4.4 4.58 1 Apodig , , , _ , 5 5.1 4_8@

1Toucani 4 4.1 4-34. Z Crucis... 5 4.4 4.59 fCentauri . . . . .. 5.6 5.1 4.83

Ф Argûs . . . . . . 4..5 3.9 435 в Cruc1s_. : . . . . .. 4 4.6 4.6o с Toucani . . . . . . 5 5.0 4.84

д Hydrœ . . . . . . 4, 4..3 4.36 к Phœmcls . . . . 5 4.7 4.61 c Volanti; . . . . . . 5 5.o 4.85

o 1 Canis ...... 4 4.5 4.37 ф Centauri . . . . 5 4.7 4.62 a Apodis . . . . . . 4_5 4.9 4,86

1 Hydrœ . . . . . . 5 4.4 4.38 г; Crucis _ . . . . . . 4.5 4.9 4.63 gDoradûs . . . . . . 5 4.9 4.87

1r Lupi . . . . . . . . 5 4.4 4.39 д Volantu_ . . . . . . 5 4_9 4.64 Chamœleoutis . 5 4.9 4.88

e Columbœ. . . . . . 4 4.6 4.40 а Centauri. . . . . . 5 4.9 4.65 Z Toucani . . . . . . 5 5.0 4.89

в Phœnicis. . . . . . 4 4.4 4.41 a Vol_anI|'a . . . . . . 5 4.9 4.65 J Doradûa . . . . . . 5 5.0 4.90

Z Phœnicis ... . 5 4.4 4.42 I Canna: . . . . . . 5 4.8 4.66 9 C/lamœleonlù . 5 5.0 4.91

5 Hydri. . .. ‚‚ .. 4. 4..6 4.43 1 Endani . . . . . . 4..5 4.8 4.67 ß Chamxeleontis . 5 5.o 4.92

v Pictoris . . . . . . 5 4.7 4.44 к .. . . . . 4.5 4.6 4.68 Z Doradûa. . . . . . 5 5.0 4.93

;1Lup1 5 4.5 4.45 ò`To\1cam 5 4.6 4.69 7\Ph1_rn11_:1s 5 5.0 4.94

ßPictons 4.5 4.7 4.46 ò`Ceh.......... 4 4.5 4.70 1Ret1cul1 ‚... . 5 5.o 4.95

ß Doradûs. . . . . . 4 4.5 4.47 p Velorum — ‚  — — — 5 4.6 4.71 1 Бога“: . . . . ._ 5 5.0 4.96

e Hydri. . . . . . 5 4.5 4.48 Muscœ' . . . . . . 4 4.4 4.72 1 Reticuli . . . . . . 5 5.2 4.97

ф Argûs. . . . . 4 4.5 4.49 K Volanlu . . . . . . 5 4.6 4.73 ц Toucani . . . . . 5 5.1 4.98

u Carinœ . . . . .. 5 4.7 4.50 1 Muscœ .. 4 4.6 4.73 B AC. 1103.... 6 5.1 4.99

aMa.li 4.5 4.7 4.51 OCruci.s . 5 4.8 4.74 EHoro1og1`1` 4.5 5.1 5.00

ß Volanlis . . . . . . 5 4.7 4.51 v 2 Canis. . . . . . . 5 4_6 4,75 f 1 E.-idani _ , _ _ 5 5_1 5,”

B A C. 2562.... 5 4.7 4.52 п Phœnicis .. .. 5 4,8 4.76 Zllydri ...... 5 ——— 5,01,

v2Eridani .... 4. 4..6 4.53 qVelorum...... 4 48 4.77 BA C.956 5 _ 5_Q3

(248) Five stars, viz., а Phœnicis, § Ophiuchi, x Scorpìi, ß Herculis, and ф Eridani, which

occur in the corrected sequences having been accidentally omitted in the process by which the

provisional magnitudes in this list were obtained, are here inserted in their places, but without

annexed numbers. As their omission from among the data. cannot have the smallest per

ceptible effect on the final result, it has not been thought necessary to go over again the whole

ofthe subsequent work on that account.

STEP Ill. 0f the Complete Interpolation of the observed Sequences, the conclusion of an Independent

Nume11'cal Result from each Observation of each Star, and the assemblage of their results for the

Для! Determination ‘у’ its Magnitude.

(249) The whole of the work, up to the actual point at which we are arrived, is merely

preliminary, and has for its object to enable us to assign to each star, in each observed sequence,

а numerical magnitude which shall be at the same time individual as regards that particular

sequence (í. e., affected with the peculiar errors of observation which prevail in that sequence),

and yet comparable with the general scale of magnitudes which prevails through all the

sequences collectively.

(250) To this end, in every observed sequence, opposite to each star therein which occurs

in the extended normal sequence B, is to be written the provisional numerical magnitude

assigned to it in the last column of that sequence, leaving the intermediate stars without
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numbers. If the sequence, then, were corrected ones, or if they were free from error of

observation, the numbers so written in each would form an uninterruptedly increasing series,

each being greater, or, at all events, not less than all which follow it. In many they do so;

and in such cases all that remains to do, is to interpolate

values to fill up the blanks on the principle already ‚
_ _ _ _ _ т; Canis .. z.84. 2.84,

explained in Art. (245). .But in other instances such is a Leporis з“ L99

not the case, owing to accidental error in the observations 7г Argus .. 2.96 3.1¢

themselves, and to possible remaining error in the pro- ßCß1\-Min ‘— 3-20

visional magnitudes used, which, though not considerable, ‘ 0“°‘“‘_"‘ " '_` 3‘3°

‚ _ ‚В Leporis . . . . . . . . —— 3.4.1

certainly must, in some cases, affect the order of the stars, as q Oń0nis__ ___ Н!

arranged by them alone. Thus, to take an example: in ßcoiumbm 3.7: 3.62

sequence 20, the stars succeed each other in the order here Z Cßr1iS-- 3-59 3-59

set down, and the arithmetical order of precedence is in- ¿A"â"s_ " “Ё 342’

, — . — 7. «« ‹ ‚terrupted in the cases of a Leporis and § Canis, in the 2d Y о am 37 37

column annexed. Taking, then, a chart of engraved

squares, laying down points corresponding to the abscissas 1, 2, З, 8, 9, 10, ll, and the

respective ordinates 2.84, 3.05, 2.96, 3.71, 3.69, 3.74, 3.76, and passing an interpolating curve

among them, we find, by reading off its ordinates for all the abscissas from 1 to ll, the values

set down in the last column, not only for the seven stars which furnished the original (but now

abandoned) points, but also for the four intermediate ones. And thus we proceed in all similar

cases ; only, in constructing these curves, we must be careful to keep as near to all the points as

the condition of a continual increase of the ordinate will allow.

(251) In cases where the intervals are large, as they sometimes are, a good deal of

discretion and latitude must exist, especially where the intervals are irregular, and the number

of intermediate stars considerable. Error is thus, of necessity, induced. And it would seem,

moreover, that by adopting the newly interpolated magnitudes for the normal stars as well as

for the intermediate ones, to the exclusion of their provisional magnitudes, we are undoing

what we have taken considerable pains to do, and in eH`cct reviving and bringing again into

view errors of observation which the object of all the former part of the process was to smooth

down and obliterate. An attentive consideration of the several steps will show that this is

unavoidable, and that in no other way can the sequences be impartially treated so as to preserve

a due relation between the interpolated and the normal stars. And when the individual results

for stars which occur in several sequences are assembled, and means taken, the normal

magnitudes are found to be, in effect, very nearly indeed reproduced, as will presently

appear.

(252) The process above indicated having been carried out in each observed sequence, so

far downwards as the normal list B extends, and a dotted line . . . . . . . . . drawn in each

sequence below the last normal star which occurs in it (as in sequence 1, below ‘г Scorpii-in

seq. 2, below a Arœ, &c.) each star above such dotted line will have assigned to it a numerical

magnitude comparable with all the rest. And these are the values which, so obtained, are set

down opposite to the names of the stars in all the observed sequences above recorded. A

general index then being made of the stars which occur in all the sequences, all the individual

values so found assigned to each star are assembled together. Of these a final mean is taken

‘ч ‘т- с

___ im __‚ _ _ _.‘ ,s.._...„ ц ._ ___ -__ ._ _.———
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l

in those cases where the star only occurs above the dotted lines, reserving the cases of stars which

occur in some sequences above, and in some below them, and in which, therefore, all the

values cannot yet be assigned numerically for subsequent determination.

(253) Table (C) annexed below, exhibits this assemblage of individual results, according to

an alphabetic arrangement, which makes it easy to refer to it for any particular star whose

magnitude may be wanted. The mean results which have no asterisk С’) annexed to them are

those obtained in conformity with the conditions of the last article, and which depend directly

on the normal stars alone, or which are themselves normal.

(254) These values, when obtained, are used to continue the interpolation downwards below

the limit where the normal stars cease to afford us their aid. They are treated for this purpose

exactly as described in Art. (250, &c.), and the interpolating curves being constructed and read

off, the resulting magnitudes are attached to their respective stars below the dotted line, which

done, another double dotted line is drawn (when necessary) marking the lower limit of this

second or supplementary interpolation in each sequence; as, for instance, in sequence l below

17 Scorpii, in 2 below у Arœ, &c. And proceeding with these values, as with those of the first

interpolation, the results are obtained which in Table C are marked with a single asterisk О‘).

These, again, are employed to continue the interpolation yet one stage lower, below the doubly

dotted line, by which a few more (confessedly very precarious) results marked with two asterisks

(* "") are obtained.

(255) There still remain outstanding some portions of the sequences which, for want of

data in accordance with the normal data of sequence B, cannot be interpolated. These we must

leave till further observation shall enable some future inquirer who may be disposed to follow

up this subject on the plan here sketched out, to interlink them with the general mass. Nearly

the whole of sequence 29 is in this predicament, and the greater portion of sequel 27. Mean

while the number of stars (452) to which, now for the first time, magnitudes upon a systematic

plan have been assigned, is considerable enough to serve as a. fair specimen of the practical

application of our method. I may add, too, that since my return to England I have been, and

am still, engaged in extending its application to the northern stars, with some perseverance,

and I venture to hope not without some corresponding degree of success. Sixty~one sequences,

in addition to those above recorded, have been observed and partially reduced, and where com

pletely so, and brought into comparability with the southern sequences by means of the inter

tropical stars common to both series, will afford a uniform system of astrometrical nomenclature

on which I have every reason to believe considerable reliance may be placed. This work,

however, besides that it is as yet incomplete, cannot properly find its place in a volume of

Southern Observations.

——— ‚—‚—:—- I „ —_‚ ,__;__- .__ --_ - Y .__ _._ ———-———. _._„,_¢~._„-_-~«--» ---__ ~r-v_»--,-~«
- ._ —— ‚———. ‘———? .___ ‚_ __ _ __ mi
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(C) Assemblage of individual Resultsfrom the Interpolation 41‘ the observed Sequences, and_final Deter

mination of the Magnitudes to be adopted. [For Stars brighter than Regulus, see the Alagna'

ludes assigned in the Normal Sequence, А]. '

N.B. The first numbers in each line refer to the observed Sequencœ, from which the others, expressing the Magnitudes whose

mean is taken, are derived.

a Androm. a Chamœl. a Doradûs. 40 2.4.2 а Librœ. a Phœnicis.

»G Щ 8 ё ‘а: 11 1113 г: sa ‚г 2“:
_.ll и +79 il 3:78 43 :'30 45 3:05 21 2:22

з; ф” 30 3.80 44' д” z8 2.92

а Antliœ. 23 3.12 30 2.70

4! 4-75 _ ‚

` ___l_ 4-75 L30 a Lupi _ 1 78

__ 1_ 39 33’ vmßble-° 5 ... _ _
а Ачтп- а CMD, 80 -ï- в 2.80 д P‘“*°“-‘

2 1 7 3` а Hydń_ 10 2.80 6 3.82
7 '9 6 3,74 _ml з 16 U 2-3' 16 3-56

l_3_M____ ц 3_75 д Fomacis_ I7 3- 6 12 2.81 21 3.64,

8 34 13 2.83 30 3.80
13 3‘ о 28 ik 4.55 21 3.26

‹‘ += ‚в ‘г ‘г ‘за
= 34° ‘г 1-92 »-1 ,O ,.37 1, 118‘; §, §j„

4-2 34° . 36 3.62 33 3 77

___ 3.78 а Geminor. Castor. 37 372 2 82 39 3.78

34° _il 13 39 3-45 43 3.72

а Cœli. 35 I-67 * 344 a Mus 3.77

а Aries». 37 4_9, 39 Ч’ Variable? 6 ‘ж’

3-35
и "'4’° __——_—.__ 1-99 6’: 14. 3 36 . .

28 2.4.9 а Indi 25 ' a Plscium.
il . 3.66

3° "'40 a Columbœ. 6 68 35 3.45 13 4-13

31 2.40 19 то; а Grlxis. 17 §75 38 3.40 3! 4.34

24° и 3.36 3 1.g7 21 3.55 41- 3-35 * 4.39

«àà-1 3° “в ig ie; 17 __3'68 из
‘ 37’ 3'°9 18 1:67 3.67 *ll*

и Àpodis. 35 3'“ 3_3 L67 D a Reticuli

37 З‘°9 2 I 6 —————‹——— '

8 4-35 38 3-18 Ã 137 а Nvfmß в 3.21

‚___ 39 3-09 3 ' 7 Leonie Regulus. ‚3 * 4,67 16 3.87

41 3.06 Ь“ 6 1.62 и 4"°9

а Cim. ven. х 3 7 1,43 ф“ 3° 337

Сог Caroli. 3’ 5 33 а орыдсы, г;45 3.20 ’ —— ’—————— а Herculls. за 1:62 16 L67 37 337

46 3.15 a Cor. Bor. 26 3-7-3 4.3 1.62 39 335

Variable. ——— __

3~77 46 L63 "б! а Pavonis. 3.91

i _¿lì mr

-il1 I4. 

I C . а H°\'°l08~ _ 15 a Serpentis.

a 2 Capric. “ 07"' 37 ¿J7 д Ъеропз. 16 2.26 45 3 ц

7 2; 12: 19 :î- у zo 1.99 -99 ф

if 35 4.68-l- _ 27 2.50

_ -— д HYdfœ És, 3o 1.40 a Toucani.

а’ Cen' i * * 4-‘63 7 2.58 31. 3.05 3 3_4()

28 3.46 19 z.o8 35 2.80 2-33 16 3,38

3° 1-31- 34- 1-41 35 3-03 Variable? 17 3.30

——— C ‘, 35 I-75 37 3.05 21 3.09
3-14» Ga ygm 35 L31 33 3-15 má 27 3.08

i _ 2. _ _ _Somewhat doubt- I I 95 ‚з: 39 3 oz a Pegasi. 3° 3 6’

ful. Very doubtful. 39 z.4o 3.°¢ 16 1,65 3,3;

4s



342 FINAL CONCLUSION OF

a Trianguli. ’ ß Arietis. ß Corvi. I 3o 3.27 ß Normœ. ß Triang.

5 2.23 3o 3.49 ъ 7 2.80 3%’ 23 4.68 6 3.30

6 2.23 14 2.93 3 ‘ 14. 3.55

7 2.23 _ 21 2-93 37 3'” . 23 3-5°

‚з 143 ß Aungœ. 7_3 L93 39 3-19 ß Octantis. 4, 3_55

’5 2-1-6 45 2.51 1-5 3-0° 3 27 17 4.50 43 3-4°

16 2.23 35 3.19 ' —

23 2.23 _ 4,1 2.95 Variable? 3.46

41 1-13 ß 1300111- 43 1-93 _ ß Pmmis, _2.2 2.

‘з 3 45 * 3-8° Ё ‚Ё /3 мая. 17 3.91 в 'rubs

2-13 ——— 17 ak 4.22 17 +0‘ 2 ak 3.76

_ ß Cm- из _ ‚‚‚ -3‚б __

a Umm 35 *'27 -‹ --_1 ß L00!1iS« ___ ß Ursœ.

4.4, ß C _ В Crateris. 3% ß Pegui_45 _ '9 ‘т’ 8 41 465 4o =.5о+ 16 ma

. 7 ’-4 _ 45 1-ss 1-1I 94 19 7--gi —- 46 2.68 1*“ 7

_‚__‚________ zo 2. 4 _ _ _ “1_”
. 3" L64' ß Dorada; *'63 ß Phœmcm' ß Ursœ Min.

а Ursœ Mm. 33 1-64 7-' 4- 7 Re-ectin I I and 3 3.54.
гоьгь. 35 ‚щ 3° мс J _ до „ 3,8, 46 146

45 ,__59 35 7--55 34’ 3'9’ 'S 30 4.01 Variable.

38 2.53 37 3-97 -2 __

_ 39 1-23 39 4-53 р Lepońs_ 3.80

41 1- 4 — __ ß virgibi...
а vblamzis. —— 431 ’9 3-42

. . . 41 .
9 +25 Ч” __ Í.’ Ё}; ß P1°f»f11- "' "*

2’ 4‘ 5 `"`1_`_ . _ з’ 3-10 35 +13
3° 4-53 С м. В Епддш- 35 2.97 ß Volantis.

36 4-83 ß an' m' 19 3_1@ 36 3.36 M 9 4*-si

-_- 7.0 3.10 3° 3.06 37 3.39 В Reti н‘+66 35 3-65 32 3.44 38 3.51 cu и +5!

____ ___ 36 3-49 35 3.o6 39 3.14 6 4-39 32 +68
“ài 37 3-37- 36 3.55 -ï U 4-5; 3 4.51

ß Aqunńi' 4.1 lì- 3135 30 +56 4»-S7

_7 _$5 3 2-16 Probably vbmble 28 À

' “_” ß Cßpricor- G ‚ ß Libr». 453 1 ^P°d'11

ß rms. 8 8

ß Arœ. 27 3.32 3 L36 ц 3-15 im 4- 2

1 3-5° _ 15 2.38 16 3'°6 S ._ M

42 3.12 I6 L36 4-5 199 ß °°1'P“ A ниш

—— ß Ceti. 1.1 2.21 о 1 2.98 7 q '

ч: 3-31 ‚д ‚д 27 1.36 3- 7 ‚в „за 17 н‘

M ‚б, Ё: 2.32 1--f - 42 3.02 27 1-73

28 2.66 1-4 ß Lupi.

ß Argus. 3o 2.43 3’ 1-36 2 о ”’96 3’°7

5 -9 very doubtful.

5 2.06 2 6 ‚паб 6 3.21 -1
6 2.01 ‘4’ 10 3.22 _ __

7 2.01 — — 11 3.oo ß serpent@ Ar

13 2.01 _ 12 3.02 д _ у œ.

11 1-01 'B Chmœl' ß H°“°“1" 14 3-39 1 40° 42 3.31

22 1.92 Ё 4.914. 7,5 3_0,_ 26 3.16 --- ____

23 2.11 _ 3 4,1. 3.22 _ -È--1

24 2.11 3,3 1;; ll- 13 Tum- А

25 2.11 ß н drœ 3.14. 39 2.20 y 1 l'$\1S.

з‘ 1-95 а: 4.80+ Y ‘ ___ 45 2.4.8 5 1-O6

33 2.01 35 4 2.1134- 7--U iu" ‘и S ß МИ“: 2.34, 7 2.11

35 1-99 ’————————— 6 _ 13 2.11
36 2.01 ß Columbœ’ ß H dri 14 19 2,22,

33 2-02 10 3.62 Y ’ 25 3.6o ß Toucani 2r 2.13

39 1-99 21 3.73 3 3.19 35 3.52 ' 22 1.92

4,0 2.11 32 3.37 6 3.08 38 3.81 3 3.81 23 2.01

4-2 2°! 37 3.71 16 3.19 4.2 3.66 21 4.04, 24. 2.01

43 2.11 38 3.61 17 3.19 4,3 3.60 3o 4.15 25 2.01

——- 21 3.17 —— 32 2.11

2.03 3.61 28 3.19 3.67 4.oo 33 2.10

«_ _«\.`„|___
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34 2.04

35 2.25

36 2.09

38 1.91

39 2.16

4.0 2.01

4.1 2.11

42 2.11

43 2.01

44 2.17

2.08

у Bootis.

4-5 3-4-°

46 3-36

=1= 3-38

у Canis.

‘9 3-71+

39 4-81+

4‘ 4-58

Ik 4»-7°

Rejecting 3.72-{

1 Capricorni.

27 ak 3.98

у Centauri.

5 2.72

6 2.27::

7 2.87

1o 2.71

11 2.71

12 2.57

13 2.71

14 2.71

22 2.71

23 2.71

38 2.82

4.1 2.72

42 2.71

4.3 2.62

2.68

у Ceti.

30 4-?-4

у Chamœl.

9 4-65

38 4-73

43 491+

* 4-76+

1 Co:-lí.

37 4-97

у Columbœ.

37 4-9!

1

l

у Corvi.

7 2.70

14. 2.91

22 2.86

23 2.90

35 2-97

42 2.90

4.3 2.96

45 3.02

46 2.90

2.90

1 Crateris.

35 ч‘ 4-62

у Crucis.

5 1.72

6 1.72

7 1.72

13 1.72

22 2.30

33 1.86

34. 1.72

36 1.72

38 1.72

39 1.72

41 1.72

42 1.72

43 1.72

1-73

Rejecting 2.30.

1 Doradûs.

21 4.87

3° 4-83

37 4-87

4.86

1 Eridani.

28 3.93

31 3-95

* з-94

у Geminor.

7 2.40

19 2.52

36 2.50

39 2.50

43 2.62

4.6 2.50

2.51

у Gniis.

16 3.65

17 3-57

21 3.70

Z7 3.4.4.1

3° 3-94-

1 Hydrœ. 1 Orionìs. 1 Trianguli.

14 3-23 7 2.08 6 3.52

4.1 3-52 19 1.92 14 3.50

4-3 3‘57 2° 1-77 13 3-57

l 21 2.31 4.2 3.48

3-46 32 м‘ 43 5-51
33 8--42 ——'

34» 1-97 3-51

- ¿123 у
з 3-75 38 На Y T“"‘

6 3-75 4-3 1-90 1 3.62

16 3-75 - 2 3.112

17 3-68 2-10 42 3.70

2 ‘ 3‘6° Variable э
3° 3-77 _ Y ak 3.71

35 3-77

36 3-70 у Puvonis.

37 3-75

33 -¿_7¢ ;7 4-¿È 1 Ursœ.

39 3-75 7 3’5 43 2.52

1' .8
3-72 * +09 4 2. 0

Very doubtful or 2.71

_*là* variable.

1 Leoni- m V. . .
11’ .4. 2.42 Р _ Y gum

7 L95 у Ggaâl. 7 3,05

33 2-53 16 3.05 14’ 3-08

40 2.36 и‘ 1-95

43 2.4.2 8-3 3-U

+5 2-42 у Phœnicis. 25 3-45
46 2.29 38 3-0°

L 3 3-61 41- 2.93

2.3.1 1’ 3-9° +5 3-17

_ 3° 4-10 4.6 2.97

Rejecting 1.95. i

3-87 3.98

1 I-“P°’î-"» у Picmri.-1. Y „атм

20 4.12 34 +95

32 3.87 5 4-614

.: ___ 21 4.28

=k 4-00 3° 4-37

1 Reticuli. 34. 4.50

. -«» 32 1:2;
у Lrbrœ. 37 4.91 37 +35

25 * * 4-44 38 4.28

4--95 39 4.28

'———'—’ —————— ——— 4.1 4.23

Y L“Pì 1 Sagittar. 43 +2

5 3.20 2 * _ 3 4.35
6 3.38 3 5

10 3.38

11 3.38 __ _

Iz 1 SCOFPII. б 2 Ap0d1g„

14 3.45 26 3.98 4.3 4.64.

26 3.38

4.2 3.36 ’ ’ -Y

1 Serpentis. д Aquarii.

26 * * 4-.36 27 3.79

C 31 3.80

1 Muscœ. -T

ц 4_6() 1 Toucam. 3’ о

38 4.30 21 4.44 -lil

Н 4' 4’ 30 д Aquilœ.

д Argus.

2.44

2.44

7 2.58

13 2.44.

21 2.44

34- 7--35

35 2.29

36 2.44

37 2-4-4

38 2-34

39 2.40

4.1 2.4.4.

Own

42 2.4.4

43 2-44

2.42

д Bootie.

4-5 3-7°

д Canis.

7 2-34

19 2.35

zo 2.4.0

21 2.13

32 8--34

33 2.16

34 2.26

35 ’--4-5

36 2.32

37 16°

38 2.27

39 2.26

40 2.50

4.1 2.34

43 1-34

2.32

д Capricorni.

27 3.20

д Centauri.

5 2.96

б 2.92.

13 3.00

14. 3.00

22 2.95

38 2.92

41 3.10

42 3.10

43 3.00

7--99

д Ceti.

3° 4-71

д Chamœl.

8 4.88

38 4-75

43 4-55

3.66 4.67 4.44 18 3.64
4-73
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6 1 Columbœ.

37 4-97

6 Corvi.

7 3.10

14 3-15

11 3.15

13 3.11

35 3-15

41 3-4°

43 3-“

45 3-’-5

46 125

3.22

6 Crateris.

55 3-8°

41 3.86

42 3-85

3-84

Б Crucis.

6 3.58

14. 3.31

11 3.60

13 3.60

34 3.60

35 3-62

38 3-61

41 3.60

42 3-46

43 3-67

3-S7

6 Doradûs.

11 4.90

3° 4--91

34 +85

4-29

6 Eridani.

23 +3’

7-9 4-33

31 4.16

* * 4-31

6 1 Gruis.

3 4-30

6 1 Gruis.

3 436

6 Hydri.

з 4448

11 4.60

3° 4-7-9

37 4-4-3

4-45

6 Leonis.

7 1-95

45 1.96

46 1.85

1.91

6 Leporis.

го 4.15

6 Lupi.

10 3.95

1 I 3-93

п 3.93

14 3-85

26 3-95

41 4°3

3-94

6 Muscœ.

6 4.61-§

8 +79

Mean 4.71

14 4.60

38 4.67

43 4-4-0

:I: 4.60

6 Ophiuchi.

16 3.00

6 Orionis.

7 1.30

19 1.55

10 1.74

11 1.65

31 1.79

43 1.61

1.61

б Pavonis.

17 4.oo

 

6 Reticuli. в Canis. 35 4.60 в Orionis.

.6030 5.01+ 7 1.89 38 4 7 1.00

51 496 19 ‘-39 43 "64 19 1-91

1 10 1.77 Т 10 1.891|: 4.99-{ 11 1.77 4‘ 1 11 1.89

1 25 1§9 _____ì 32 1-77

. . 31 L 9 33 1-49

° S°S‘"““ з; 1-34 в Dorndûs. 34 1-88

1 1.99 34 L zx +96 35 1-77

17 3.35 95 1-99 ‚о +96 з; 1-39

is 1.99 36 1-71 4 4 6 з ‘- 5

з; 1-89 3 `9 39 1-17
. 1. 0* 3.1 1 29 +96 43 9

41 1.89 lí 1.84

6 Scorpii. 43 1.94 il

1 2.35 44 1-39 в Eridani. E ниш

1 .86 8 6

16 î.84 д“ Ё: I7 * 4"33

4.1 1.86 ——— — — — '

L86 ь Centauri. * 4-40 в Pagani.

5 1.83 41-- 16 1.51

' _ 6 1.83 _ 17 1.61

6 Serpentis. ю 1.83 в Gruis. ———

1 1 1.81 . Э 1.5616 * * +14 11 1.31 2%13 7" ° 17 3.88 - -

6 Toucani. 14 1-3° 30 4.05 Í Phœmcm'

30 4.62 Z2 3

42 1.80 11 4,36

_ 43 1.84. Rejecdng 3.33 30 4.50

6 Virginia. 2.81 4.18

7-3 3'9° là д Hy¿|.œ_ __ ____ _‚

4 г Celi- 35 3.71 е Reticuli.

д Vciantis. 13 * 4-37 -4- ’ 21 4-95

и ———-— is 2:22”
3o 4. 56 в Chamœl. 3 44, _

34 "29 8 491+ 1‘ +53 =|= 4-97+

43 4- 4 38 +75 39 gli

-1-59 43 “‘9’+ __ f sigimrii.

{——— * 4..86+ 444 1 1.17

_ ___ 1 ё 1.13Ar _  1 1.1
5 E в“: ‚7 е Columbœ. E Lemus' 18 1.18

6 1.17 37 4-39 45 * 343 216

7 1.17 W `

13 1.17 . - _ *gil

1‘ 2-11 ‘ C°'“‘ 6 Lepom Е Scorpii.

33 1.17 ц, 3.11 1,0 3.85 I 2.78

34 1.17 11 3.31 37 3.84 1 L58
36 1.17 13 3.31 1- 1 2 8

38 1.10 15 3.31 3.84 4 '7

39 2-68 as 3-48
40 1.17 38 3.00 L7'

41 1.13 41 3.16 é Lupi. ___________

4'-' 1-3° 43 3-4° хо 4.01

4-3 2-17 4-S 3-3‘ 11 4,05 E Sel'pCl1ÈlS

44 :'17 46 3'3x 11 4-05 16 ak ak 4.17

ФА? _

6 Horolog.

37 4-95

6 Hydrœ.

35 »k 4-66

6 Phœnicis.

3 3-91

11 4.18

3° 4-7-S

4.18

Doubtful.

-.»_____.._» ». _».»-, -»\,¢.|..«u. „д.

l 14. 3.89

1.18 3.18 26 +02 ___

42 3.99 e Toucani.

e Bootis. e Crucis. 4_0@ 3 +95

45 1.70 6 4.60 11 4.70

46 1.71 14 4.20 E Ophiuclm 30 4.97
11 4.. о ——

1.71 13 4.60 16 4.oo 4.88
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ь Ursœ.

4-4- ’-97

45 1-79

1.88

e Virginia.

45 3.11

с Volantis.

11 4.84

3° 485

34 4-9°

36 4.81

4~85

Z Aquilœ.

18 * * 3-45

Z Argus.

5 1-74

6 1-74

19 1.75

10 1.67

14 1.74

15 1.74

31 1.74

33 1-74

36 1.69

37 1-74

38 1.66

39 1.66

41 2.74.

43 1-74

1.71

Z Canis.

19 3.65

10 3.69

11 3.66

17 3.40

37 3-69

39 3-69

3-63

Z Centauri.

5 1.96

6 1.94

IO 1.91

11 3.01

11 3.18

13 1.88

14 1.88

11 3.04

16 1.80

41 1.88

43 3.11

1.96

Z Ceti. 38 1.98

s .ss 39 '-992 * 4 43 1-97

Z Crucis. 1-°1

9 4-56 ——’———

38 437 Z Pavonís.

4-71 17 4-56

Ё Doradús. Z phœnici¿_

11 493 3 4.03

36 4~95+ 30 4.47

* 4-94+ 415

Z Gruis. _

3 4_1 9 Z Saglttar.

1 1.79

3’ 17 3.14

Z Hydrœ. Ё

35 3-44 3'

37 3-71 4

43 3.11 Z Se __1 orpu.

3"“ 42 +34

Z Hydń' Z Toucani

3 5.0111 4.91 23 4-61

30 5.01 о 4- 137 5.01 3 4~9°

5.00 4-71

z Leporis. Z Urw

1o 3.99 45 1-4-5

46 2-54

_ 1.50

Z Lupl.

6 4-44

10 4.07 - - -
11 4.00 Z vugmm'

11 4.01 13 3-70

ц +05 26 4.06

47‘ 4--°7 3 88

4..1 1

Z Volantis.

Ё Ophiuchi. д +73

7- ~ 3° 4~732 97 34 4-6°

*À 36 473

Z Orionis. 39 4.73

7 1-O9 4-71

19 1.16

20 ¿J3 .~

11 1.97 _

3, ‚„°4 11 Bootls.

33 1-95 26 3.04

34 1-33 45 3.08

35 ‘-99

35 I-97 3.06

ц Canis.

19 1.96

10 1.84

31 1.84

36 1.80

38 1.88

39 1.81

41 1.84

43 1.83

1.85

17 Centauri.

5 1.96

6 1.93

10 1.88

11 1.91

11 1.91

13 1.91

14 1.90

16 1.91

41 1.91

1.91

11 Ceti.

18 4.03

31 4-09

Ц: 4.06

ц Crucis.

9 4.60

1; Eridani.

18 4.63

31 4.38

ak 4.50

1; Hydrœ.

35 ж 4-67

1; Leporis.

10 4.09

ц Lupi.

11 4.10

12 4..1о

13 4.10

4.10

ц Ophiuchi.

16 1.89

ц Orionis.

10 3.91

11 Phœnicìs.

3 4-55

30 4.78

4.66

11 Scorpii.

4.2 3.80

т; Serpentis.

18 ak :I: 3.51

11 Toucani.

3 5.02

30 5.00

5.01

1; Ursœ.

45 1.13

1; Virgìnis.

13 4.00

41 4.61-|

4-31+

9 Aquilœ.

18 * 1‘ 3-57

9 Argus.

6 3.41

14 3-34

38 3.11

41 3.oo

43 3-3 1

3.16

9 Canis.

39 4-81 +

41 4-5 5

ж 4-68+

9 Centauri.

5 1-55

6 1.55

7 1-45

10 1.5 5

1 1 1.55

11 1.70

13 1. 5 5

14 2. 5 5

11 1.5 5

16 2.5 5

40 1.41

4-1 1-55

45 1-55

1-54

9 1 Ceti.

18 * 4-33

9 Chamœl.

8 4.91

11 491

38 4.91

43 4-9’

4-91

9 Columbœ.

37 4-98

9 Doradûs.

34 4-94

9 Eridani.

11 3-73

23 3-73

3° 3~73

37 3-73

3-73

9 Gruis.

3 4-15

9 Librœ.

16 * * 4.63

9 Phœnicis.

3 4.81

9 Scorpii.

1 1.18

1 1.17

6 1.37

15 1.31

16 1.18

18 1.16

16 1.18

4.2 1.18

1.19

1 Argûs.

5 1.71

6 1.73

13 1.73

14 1.73

36 3.00

38 1-95

39 1.90

4.2 2.72

43 1-73

1.80

4 т
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1 Centauri. 1 Scorpìi. 1c Lupi. À Canis. Ä Virginis. р 1 Scorpìi.

5 3.1.3 1 3.4.5 lo 4.40 25 4.16 26 * ak 4.63 I 3-93

6 3.23 4.2 3.61 п. 4.32 Í _ 4-2 3-37

1o 3.21 1 14 4-61 _ 2? 2 "——‘

п 3.02 3.53 26 3.96 Ä C€l1ï«l“l'l _ ** 3-67

п 318 6 334 р Argus.

. 8 ï"-3"- 4-32 . 6 . ..

г: 3;. „М _ ._ gf; н: .. газ „ -4: 3.16 ‘ ’ О ы ы 4; 3.64 25 3.10 1 ak* 4.16

-f з: 2-13+ 2 " “° ’ —— ‘г Ч
— 2 3-97 . o з 3-0 .

3.20 _ 3 7 38 3.08 I4 SefPe“Ü5

_il * S~01+ О _ _ " Ä E _dad 41 3.06 15 3_9.)

к noms. n 1. 4_1 3_o4_

‘ Eńdßni 7 2-51 37 +97 43 3“

30 4.6¢ 1 Virginie. 19 7--66 14 3 os F Umm'

ZO 1. ' 336 ** 348 M „г; Ä Gm“ 45 ж 335

. З .
‚ Gruis. =---ì 3 ‘P89 г‘ Ceßwm- ,. virgmis.

з 3-47? к Argùs. 33 "59 5 3-9’ 16 #nr 4.40
и 4-4-3 6 35 7"59 À 2 Hydrœ. ю 392' __à_._.î_

___. É 1-9 36 1.60 8 п 3.93

3`97 ч 3-gi 2 2% 1:4 :Í ж; У Argûs'

Very doubtful. 35 L35 `59 43 +13 34 3:93 zo 3.82.

38 2.82 ï -- 35 333 1’ 3-53

39 *-75 ‚‹ Phœnicìs. 41° 41 за‘ Í* “б

‚ Hydrœ. 42 1-98 os _._i —- 2 3-73
6 43 3.04. 3 4» _ 3_93 3 3-73

3g 4‘ 3 7-Í 4-go Ã LCPOUS- 43 3-77'

3 4.17 _ 3o 4,. 1 г‘
41 4-38 Z 94 _ 37 "”9° ,. ceti. 3-74

°* _’àl 443 ’ R ' tin . 6
"39 ‹ 1 Canis Doubtful. Ä Lupi- з‘ * "59 elec g 32

“___;___ îîlí п +76 _ ‘и 2 Canis

‘ мы" ÍÍÍÍ1' = Scvfvîi- ‘б “159. у Columbœ' 39 +75

46 4.7.2. 1 2.86 +57 37 5'“

4.16 2 2-79 îlï р C ‚

—————— ‘б 1-93 д вгааш. 1‘ emu"
, д, „Щ ‘г’ 4’ 3°7 х Ophiuchi. ‚о _, 6 3-93

P Centauri 6 37 1.52 ю 3'93

з’ +88 " ' 1-91 1 * * Н‘ п 3.93

2}? 5 3-24 *ll -4--4 4.42. п’ 3‘93

5 3-47 к Virginis. _ _ ч’ 4”15

1 Lupi. xo 3.66 36 * * 4 56 À Onoms. 34 3-9’

6 +33 11 ‚о, +05 F- Hydrœ. Ё1o 4.1.9 §79 ~ï „_ 35 4-61 __

Н 4-‘7 ‘ _ ———— 41 4-35 _

4, 395 42 3-67 A Aqunœ. . . _ 395
Ё 8 À Phœnxcxs. * +38 _____

16 3'6O 1 ** 3-57 3 5-01+ v Dorudùs.
4. %—@‘ 3° 499

_-6 X Argûs. Le  34’ +94
L 03303333 к Columbœ. 6 333 nk 5.oo+ 3: РОЁШ; __________

19 3.58 25 =|: 4.91 13 2-43 3-’ 37 " 7’ Endml'

20 3.30 7-4 2-4 - zo 4.02.
32 3.30 33-* 34- 1-43 Ä Sagmm-' 37 4.50

. 6 3 3‘9°
39 3-37- 1: Eridßlll. 37 7' 3-I3 т

I _ 3 ¿li _ _Í3'37 Ä M4 38 "48 ._ и Lupi. _-il

4’? 41 2-4-3 À Scorpu.

3° 4-85 47. 2.48 I L78 п 4.27 1’ Hydrœ.

ь Phœnicis. 37 4’ 3 4-3 2-43 5 ‚до и 447 22 3.31

.693 4-75 4~5‘ 2.46 I5 "ы 4.37 3g 3 6

16 1.95 3 3-7
—‘ 18 1.97 til* 41 3-58

.6
д Pisa Aust, к Leporìs. Ä Bootìs. ‘и "86 р Phœnicis. 43 Ц

3 4.69 37 4.88 4.5 4.7.6 1.87 3 * 5.02 3-5°
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v Octantìs. о 1, Cgnig,

I7 Ik 4.11 19 3,77,

____ 2o 3.76

v Scorpii.‘ 4-58 39 3-77

42 3.42 4.1 3.76

:O: nk 4..oo 3.75

Very doubtful.

v Tauri. о Tauń'

г * MO з‘ =1= 4-52

Ё Àrgûß- 1r Argûs.

7-0 3-72 zo 3.10

25 3-77 24. 2.96

4-I 3-74» 25 2.90

—— 32 2.96

3-74 36 2.93

___ 38 3.18

E 2 Centauri.34 4-77 1

il 2.98

E 2 Сей.31 * 449 1r Сей.

_„__ 28 4.67

г Hydrœ. 3‘ ЁСЁЁ

23 4.15 * 4~56

41 3-95

4'°5 1r Hydrœ.

I4 3-70

E Horolog. 42 3.79

21 5.oo

3o 5.00 3'75

усе 1r Lupi.

ю 4.51

E Scorpii. п 4.67

26 ak * 4.63 n' 44°

ф ** 4-53

E Tauri.

31 * 4-36 71' Ophiuchi.

_ 18 ak ak 3.o5

E Ursœ. Ё‘

45 ’F 4-20 1r Sagittarìi.

____ 2 3.27

17 3.52

о Argûs.

36 3-99 “о

о I Canis 1r Scorpii.

’ 1 .

25 4.30 2639 4-43 41 3-30

4-36 3-35

р Argûs. о’ Scorpii.

19 3-37- 3-4-5

25 3.52 3.38

4‘ 3-34 3-38

43 3-“ 3-77

3-37- 3-50

p Centauri. 1. Argûs_

Ч * 4-63 3-55

_ 21 3.50

‹› Cef- ага
28 * 4.87 3_55

_ 3.36

. . 6
р Lupi. ï

11 4.88 3.50

34 4-7?- _

nk* 4.80 r Ceti.

_ 28 ak 4.28

p Scorpii. __

1 4.42 . .
7_6 +52 272' 1 Er1dîn81.6

* * 4-47 3! 4-57

~_ * 4,71

о’ Argûs.

20 T24- 3-79 37 Ik 5.o1

’-5 3-79

32 3-79 *ll

36 3-79 О _ _37 3.79 т noms.

4-3 3-79 4,15

3-79 71-

‘г Scorpii.

а Canis. I 345

7-5 3-79 23 3-45

39 4.06 26 3.38

42 3-46

3.92 —

_ 3-44

34 4-954“ и Argûs.

38 4.66 3.66

3-50
ak 4.81+ 3_g6

____ 3. 1

. . M*
cr Endam. 3.5:

3—5

3! 447- 3_5s

_ __ 3-53

cr Sagxttaru.

2 2.58 .

15 L36 v 1 Cenmurl.

16 2.38 4.34.

18 2.38 4.55

27 2.38 4.91

2.41 4.60

и 1 Hydrœ. ф Argûs.

35 4-64 25 4-35

41 4-52 37 4-28

———— 38 4-35

4-58 41 4-35

____ 43 4.18

U PÍCÍOYÍS. 4_3@

25 4.32 ___

37 “9 ф Centauri.

+54 п =|= ч: 4-84

v Scorpii. ф Eridani.

I 3-37 37 4-99

ф Argûsl ф Ursœ.

6 4-32 ÍÉ ÉÍÍÉ
7-5 4-«34

_“ . 64-33 3 3

ф Centauri. 6x Argîhog

6 .6 '

.. 1.62 gg ¿-33
34 4-3° 3 43
42 4.62 9 '

41 4-05

M4 43 4-05

Sequences 1o, 1 1, +03

14 are allowed no

inñuenoe.

х Eridßni.

3 3.86

ф Erìdani. H 4-09

З 358 3° 4--33

21 3.94 _

3o 4.20 4 09

37 4-67 ф?“

+00 ш Argûs.

ф б 3.80

14 3.66

«p Leonis. 3g 3-25

_ 3 3-83
4‘ 4"“ 39 3-85

__ 41 3.83

_ 41 3-33

ф 1 Lupl. -ï

lo 4.18 3'7"

и 4.10 --1

п‘ 4"'5 ш Canis.

4.18 ’-5 * 4-93

ф Ш I

3 Ik 5.02 ‘ * * 4-50

ф Ssgittańi. а Carinœ.

2 3.71 6 4,624»

17 3-S3 36 4.0;

* 3-77 * 4-334’
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а Centauri. с Puppìs. k Centauri. p Sceptrì.

п ›|‹ ›|‹ 4.86 2.5 3.91 п 4‘ :I: 4.80 37 4.61

д Mali. d C¿n¿„_ml_ k Puppis. p Velorum.

15 4..3; „ 4_7@ zo 4.29 25 4.50

35 4-1 1 34 4.92 4-1 4-29 Й Й
38 _'Й~

_ .Z1; 120 =o= # 4.31 Y 54 9‘ ч emma

‘——— . . _ . 6 3-86

4_4; d Endam. l Carmen. ц 3_99

Ч з‘ * 4-ss 6 4-13 38 3-72

а P“PPiS- _ 38 +63. Ã? âge

6 4.31 d SC01‘p1ï. 4__3g 4.1 3.76

25 4-3 I 26 4.104_3, “Tt” 1 I Eridanì.

е Endam.8 28 * 4.88 q Mnnocen

в Velorum. 37 4- 9 1_“-_-1._ 41 4_4,

35 4__g5 l 2. Eridam.

C-1* f Centauri. 28 * +39 q 0ńon¿s_

Ь Centauri. 34 4-81 ~?ì ‚о 3_5,

п * * +73 In I Eridßni.

C f Edam. п? ч Velorum.

b Mali. 30 5-21 _'_ 25 +55

25 4..8! 37 4' 9 * 4.68 35 4-‘91

36 4..8‘ + SS _T 41 4-4-339 4-2- ’ rà ——

4’! +81 n Centauri. * +68

43 4-81 f se.-mmris.
—_ 66 34 4-93 r

+81 4! 4" :.~ï;-;~_î.-_- r Lyncis.

_ ._ Ik . 8
b Velorum. Ё Centauri- о Sc°rP"‘ 45 3 3

35 4__g9 n ak *4..78 25 4..x9 г Orionis

il . _ "Гщ ----~ 2° ш

с 3 Aquani' g Endaml p Сайте.

з‘ * 4-3° “S ф‘ в 3.85

4.1. 37 4"53 ц 3_9@ r Sceptri.

с ‚ Centauri. ж 4.67 38 4-61 37 4-93

Т h Endam- Rqecrmg 4.61. S 2 Eńdm_

с ‘ 37 4--39 (Full moon.) (I6 F1)

z5 4.81 '

4,1 4.62. '— 23 4-53

43 4`9х+ ì Centauri. p Puppis. 31 4‘:

‚ь ‚из-ь п ж ч‘ 4.3¢ 15 ж 496 1‘ 4-43

t Eridnni. L Puppìs.

28 4___/4 zo 4..2:

3* 4--53 ll“

* 4.63 N Ñelorum.

6 3.70

=~ 14. 3.61

_ 38 3.60

\1 Сапшв. 4,2, 3,50

38 4.5! 3.60

x Quint O Crucis.

gs 4.2; 14 4-61

V Centauri.

y Eridani. 34, 4.90

37 4--89 Ъ

Y Eridnni.

37 4-7

z I Centauri. 5

8

41 +7 3 F1. Argus.

41 4-44

z Orionis.

zo 3. 5

9 xo Fl. Tnuri.

31 * 4-43

z Virginia.

1.6 ak ak 4.23

B A C. 956.

B Carinœ.

34 4.95 B A C. nog.

——————— 2.1 5.00

С Carinœ. 30 +99

34 4-95 5-00

E Eridani.

28 4.78

3 1 4-4-7

* 4.62

1 Carinœ.

38 4-69

B A C. 2561..

15 4-3’

B A C. 3984.

6 4,.6z+

38 4-43

* 4-57-7
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(256) It will not be uninteresting if we now compare the values thus directly deduced from

the observed sequences, with the provisional magnitudes assigned in our normal sequence B from

which they have originated. For this purpose, confining ourselves in the first instance to the

stars of that sequence which are printed in italics, and which occur in the original normal

sequence A, 118 in number, and comparing their magnitudes in B and C seriatim, we find the

following distribution of' the amounts of discordance between the two series exclusive of stars of

the first magnitude brighter than Regulus :

Cases of exact agreement, . . . . . _ 22

Cases of disagreement under one-twentieth of a magnitude, . . 64

Disagreements of onetwentieth, but under onetenth of do. . . 26

Do. onetenth, but under oneeighth of do. . . 6

l 18

In no instance then, among these stars, does the magnitude finally resulting diiïer from that

provisionally adopted to the extent of oneeighth of a magnitude.

(257) If' we next compare, in the same manner, the remaining stars of the list B, 142 in

number, we find as follows :

Cases of exact agreement, . . . . . 9

Disagreements under one-twentieth of a magnitude, . . . 53

Do. of onetwentieth, but under one-tenth of do. . . 31

Do. of onetenth, but under one-ñfth of do. . 37

Do. of one-fifth, but under onethird of do. . 10

Do. of onethird, but under one-half do. . . 2

142

Thus we see that there are only 12 cases of discordance, to the extent of one-fifth of a magnitude,

between the provisional and adopted magnitudes out of the whole number of 260 stars compared,

-and these are no more than might reasonably be expected,-when it is recollected that the

list B contains numerous stars which had been struck out of A not merely for want of connexion,

but on account of actual discordances between the corrected sequences, of the kind alluded to in

Art. (234). The two worst cases, in which the discordance amounts to 0.40 and 0.41 respec

tively, are those of т; Virginis and у Aquilœ. In both cases the discordance arises from widely

deviating observations being included in the final mean, which had no share in determining the

provisional value.

(258) Several of the stars in Table C are marked as variable, or possibly so. Two of the

most remarkable are a Hydrœ and ß Ursœ Minoris. As regards a Hydrœ, in December 1837,

and January, February, and March 1838, it was made the subject of frequent comparisons with

e Argus, ö Canis, and ô Argus, the first of which stars (Mag. 2.18) it equalled at its maximum,

the second (2.32) in its medium state, and the last (2.42) at its minimum, with a period of about

twentynine or thirty days. At the time I regarded the observations as satisfactory, and the

result as sufiiciently established: but the occurrence of a similar phenomenon, with a period

nearly identical in the case of a Cassiopeiœ, the period in both cases being nearly a lunation,

inclines me to distrust both conclusions, and to believe that the colour of the stars (in both cases

4 U
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verging to redness) has affected the judgment in the presence of moonlight diíïerently from that

of the stars of comparison. Such at least is undoubtedly the case with a as compared with

у Cassiopeiœ, a white star. e and ö Argus are both red, however, but even in their cases a

difference in their proximity to the moon might influence the observation.

(259) The case of ß Ursae Miuoris, however, admits of' no doubt being raised on thi

It is now, while I write (May 14, 1846), so far inferior to Polaris in the absence of tht

and at a higher altitude, that no observer, however unpractised, could hesitate as t

relative rank. The reverse was the case in 1840 and 1841, in the former of which years

,B placed uniformly above а. (Polaris) in ten sequences observed on Jan. 2, ’ ` 30;

3; Aug. 3, 4, 5, 23; and Nov. 27, while in the latter of these years, ‘er

cedence obtained, and was so recorded on the 19th and 20th of 1’ 1

sequence between July 16 and Aug. 18. ТЬе difference of brigr‘ '

“one step,” and on Aug. 23 “ at least a grade,” intending

sufficiently palpable to admit of no hesitation.

(260) In 1838 and 1839, the difference seems ‘

Jan. 16, 1839, I find it recorded that ß surpasse"

46, of April 15, 1838), the difference as conclu

0.13 mag. In that observation, Polaris was only

and it may therefore be presumed that the stars \

boration of this, I shall take the liberty of translating

M. Struve on the 5th Dec. 1838, in effect as follows: ‘

Has not Capella been during several years in a state of ii

(Polaris) is ordinarily decidedly brighter (and, indeed, not

but at present the difference is scarcely perceptible, and I L

brighter than a.” That the change has taken place in В and nt

no reason either from general impression, or from comparison with

to any sensible extent in the latter.1~

(261) Future observation will decide whether the change which .

place be of periodical recurrence. The complete period, if such be tr ,

star to be now at its minimum of lustre, can hardly be shorter than te

inferior to that of some stars supposed to be regularly variable. Ignoran.

both of the cause of solar and stellar light, and of the conditions which may . _

at different times, the law of regular periodicity is one which ought not \

generalized, and at all events there is evidence enough of slow and gradual chai

many stars, since the earlier ages of astronomy, to refute all а priori assumption as

length of the cycle of variation of any particular star. The subject is one of the uti.

.U г.

r

".\.._

„яд

" I entirely agree with M. Struve in this surmise. Within my own distinct recollection, I always

Capella inferior to Lyra, whereas it is now certainly superior.

1‘ Since this was written, the inequality between а and ß Ursœ Miuoris has greatly diminished. Alte

on the 15th June, ß had so far recovered as to be declared nearly equal to a, and on several occasions since (.‚ si,

1846), though still somewhat less, it has been found not easy at once to say which is the brighter. n Ursœ

Majoris is now certainly by far the brightest of the seven bright stars in that constellation, whereas in 1838 s held

that rank quite as indisputably.

1

_.;f.~.¢ д‘ ‘
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interest. The grand phenomena of geology afford, as it appears to me, the highest presumptive

evidence of changes in the general climate of our globe. I cannot otherwise understand alter

nations of heat and cold, so extensive as at one epoch to have clothed high northem latitudes

with a more than tropical luxuriance of vegetation; at another, to have buried vast tracts of

middle Europe, now enjoying a genial climate, and smiling with fertility, under a glacier crust of

enormous thickness. Such changes seem to point to some cause more powerful than the mere

local distribution of land and water (according to Mr. Lyell’s views), can well be supposed to have

been.* 111 the slow secular variations of our supply of light and heat from the sun, which in the

immensity of time past may have gone to any extent, and succeeded each other in any order,

without violating the analogy of sidereal phenomena which we know to have taken place, we

have a cause, not indeed established as a fact, but readily admissible as something beyond a

bare possibility, fully adequate to the utmost requirements of geology.1' A change of half a

magnitude in the lustre of the sun, regarded as a fixed star, spread over successive geological

epochs,-now progressive, now receding, now stationary, according to the evidence of warmer or

colder general temperature which geological research has disclosed, or may hereafter reveal,-is

what no astronomer would now hesitate to admit as in itself a perfectly reasonable and not

improbable supposition. Such a supposition bas, assuredly, far less of extravagance about it

than the idea that the sun, by its own proper motion, may, in indefinite ages past, have traversed

regions so crowded with stars as to affect the climate of our planet by the iniiuence of their

radiation. Nor can it be objected that the character of a. vera causa is wanting in such au

hypothesis. Of the exciting cause of the radiant emanations from the sun and stars, we know

nothing. It may consist, for aught we can tell, in vast currents of electricity traversing space

(according to cosmical laws), and which, meeting in the higher regions of their atmospheres with

matter properly attenuated, and otherwise disposed to electric phosphorescence, may render

such matter radiant, after the manner of our own aurora borealis, under the inñuence of

terrestrial electric streams.iZ Or it may result from actual combustion going on in the higher

regions of their atmospheres, the elements of which, so united, may be in a constant course of

separation and restoration to their active state of mutual combustibility, by vital processes of

’ A considerably greater elevation of those tracts of Europe which bear the marks of glacier action in former

ages than at present, might sufìice (especially if aided by a favouring distribution of land and sea generally) to

account for a local prevalence of cold to any required extent. It is the demand for not merely a mild but a hot

climate, and the absence of winter in high latitudes, which causes the misgiving I have ventured to express in

the text as to the suñiciency of this most ingenious theory, rejecting all aid from external causes, to account for

the whole phenomenon.

1‘ “ Many phenomena in natural history seem to point out some past changes in our climates. Perhaps the

easiest way of accounting for them may be to surmise that our sun has formerly been sometimes more and some

times less bright than it is at present.”-W. Herschel on the Changes that happen to the Fixed Stars. Phil.

Trans. 1796, p. 186.

1 This is not the ат time that a possible analogy between the light of the Sun and that of our Aurora

Borealis has been suggested. “ In our atmosphere, the extent of the clouds is limited to a very narrow compass;

but we ought rather to compare the solar ones to the luminous decompositions which take place in our Aurora.

Borealis, or luminous arches which extend much further than the cloudy regions. The density of the luminous

solar clouds . . . . . . . . may not be exceedingly more so than that of our Aurora Borealis; for if we consider what

would be the brillìancy of а space two or three thousand miles deep filled with such coruscations as we now and

then see in our atmosphere, their apparent intensity, when viewed at the distance of the sun, might not be
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extreme activity going on at their habitable surfaces, analogous to that by which vegetation on

our earth separates carbonìc acid (a product of combustion) into its elements, and so restores

their combustibility. With specific hypotheses as to the cause of solar and sidereal light and

heat, we have, however, no concern. It sufiices that they must have a cause, and that this cause,

inscrutable as it may be, does in several cases, and therefore may, in one more, determine the

production of phenomena of the kind in question.

(262) To return, however, to our numerical magnitudes. Having obtained by the processes

above explained, a series of values, which, while agreeing in general with the scale adopted in

the fundamental catalogue, are yet, in each particular instance, assuredly far more correct than

in that catalogue, there is no reason why we should not return upon our steps, by employing

these more correct values instead of the catalogued values in column 2 of our normal sequence A,

and proceeding in precisely the same way as before, deduce from them a new progression of

equalized values (as in col. 3), and a new series of interpolated magnitudes, as in col. 4. Then,

in like manner, step by step, carrying out all the subsequent work, a final series of magnitudes

would emerge, altogether freed from the írgßztezzce of the accidental errors af the original catalogue.

There is every reason to believe, however, that the corrections so induced upon our series of

magnitudes as stated in Table C, would be quite immaterial, for which reason I have not thought

it necessary to go through the laborious process of this second approximation. In case, how

ever, of the subject being taken up de novo, by the observation of fresh sequences on a more

regular and methodical system, for which the way is now clearly chalked out (as I hope

earnestly will be the case), it is almost needless to recommend the pursuance of this course in

preference to recurring again to the rude and inaccurate magnitudes of catalogues actually in

use, as by so doing we start from a more advanced point.

(263) Lastly, it is right to mention, that, so long ago as the year 1841, pursuing а course

based upon the same general principles, but less elaborate and less systematic in its details, I

had derived from the same observed sequences which are here discussed, a series of magnitudes

comprising the great majority of those in Table C. Comparing these with the magnitudes now

deduced by an independent and more regular process, I find the results to agree within limits, as

follows (stars brighter than Regulus being excluded) :-—

Discordances not exceeding one-twentieth of a magnitude, . . 131

Do. above onetwentieth, but not exceeding one-tenth, _ 85

Do. above one-tenth, but not exceeding one-fifth, . . 58

Do. above one-fifth, but not exceeding one-third, . . 29

Exceeding one-third of a magnitude (= 0'35), . l

304

By far the larger number of these discordances are systematic, and depend on a different

course assigned in the earlier process to the interpolating curve for the provisional magnitudes,

and which further inquiry has convinced me to have been erroneous.

inferior t0 that of the lucid solar fluid.”\V. Herschel on the Nature of [he Sun and Fí.1eflStm.s~. Phil. Trans.

1794, p. 62. It is rather to the quiet reposing masses or clouds of auroral light than to its more vivid coruscations,

however, that the analogy seems applicable.
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SECTION II.-ACCOUNT OF SOME ATTEMPTS TO COMPARE THE INTENSITIES OF LIGHT OF THE

STARS ONE WITH ANOTHER BY THE INTERVENTION OF THE MOON, BY THE AID OF AN

ASTROMETER ADAPTED TO THAT PURPOSE.

(264) The process by which these comparisons were made, consists in deflectìng the light of

the moon by total internal reflection at the base of a prism, so as to emerge in a direction nearly

coincident with that of the undeflected light of one of the stars to be compared. It is then

received upon a lens of short focus, by which an image of the moon is formed, which, viewed at a

considerable distance by an observer placed in or near the axis of the lens, will appear to him as

a star. This artificial star is then to be approached to or removed from the eye, until its light is

judged to be exactly equal to the light of the real star, which, lying in nearly the same direction

from the observer, will be seen side by side with the artificial one with the same eye, or with both

eyes at once, without the aid of a telescope* in the ordinary mode of natural vision. The

distance from the eye to the focus of the lens being then measured, the prism and lens are to be

so placed as to form another similar artificial star, in a direction nearly coincident with that of

the other star under comparison; and another equalization being made, and distance measured, it is

obvious that the intensities of the lights of the two stars, or at least their effects on the retina, under

the circumstances of comparison, will be to each other in the inverse ratio of the squares of the

distances so measured respectively. For no light being lost by total internal reiiection at the

base of a prism, and the light lost at the ingress and egress of the moon’s rays into and out of the

prism, being at such moderate angles of incidence as it is ever necessary to employ in such

comparisons, very nearly, indeed, in an invariable ratio to the total incident light, the artificial

star, or lunar image, will be equally luminous in both cases, and its effect on the eye will,

therefore, be in the ratio of the square of its apparent angular diameter, or inversely as the

square of its distance.

(265) The astrometer, or instrument employed for this purpose in the observations about to

be recorded, is of an extremely simple construction. It consists of three principal parts,-an

upright pole firmly fixed in the ground, about 20 feet high, which I shall call the standard; a

cylindrical deal rod about 2} inches in diameter, and 12 feet long, which may be termed the staf,

furnished with pulleys at either end let into its thickness, and with two iron pivots prolonging its

axis both ways, as presently to be described ; and, lastly, a slider, consisting of a rectangular piece

of deal 15 inches long, 22 inches broad, and two inches thick, hollowed out at its under surface

along its whole length to fit and slide to and fro upon the cylindrical staf being retained in

contact with it by an iron strap in the middle of its length passing round the staff, but sufficiently

loose to admit between them a steel spring fastened to the strap, and keeping up a constant

pressure on the surface of the staff most remote from the slider; being so formed as to oppose

no impediment to the free motion of the latter either way on the stai?, while yet retaining the

concave and convex surfaces of the slider and staff in steady contact over the whole extent applied

to each other.

* An opera-glass may occasionally be used with advantage, but was not employed in any of the comparisons

here recorded.

4x
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attached at its ends to the hooks at A B and which for that purpose is conducted through the

two pulleys let into the two ends of the staff and also through a small loop, H at the side of the

slider, to prevent its sagging down unnecessarily, being purposely made so long as to be slack

when not strained in the act of dragging the slider

(266) The slider carries the prism and lens in the manner represented in the annexed

woodc t, here A B is the main bod of the slider drawn to and fro alon the stati' b a cord

_

,

_ _ -

В Q .

(267) C D is a piece of board resting on the upper or iiat surface of the slider, and fastened

to it by a pin at E, on which it can turn, as on a pivot, on its own plane: motion being com

municated to it for that purpose at pleasure by two strings or reins attached at C and D, and

led through loops I K, on either side of the slider to the hand of the observer, wherever he may

be stationed, at or near the end of the staff towards B. The pin E is tightened so as to hold the

board firmly down on the slider in any position without the possibility of shifting, unless by the

action of the reins, which, acting at an advantageous leverage, give it an easy and perfectly

regulated motion.

(268) The prism Р is of crown glass, isoceles and right-angled. That used was a beautiful

specimen of Fraunhofer’s glass and workmanship. It is mounted by a brass framing upon the

board C D, in the position represented in the figure-its refracting and reflecting surfaces being

at right angles to the plane of the board, and the middle of that side of it through which the rays

are transmitted ont of it to the lens being precisely over the centre of the pivot Е, on which the

board revolves. Its refractive power is such, that a ray may be diverted as far as 102° 43 à’ from

its original course by reflection at its base (inclusive of the eifect of transmission through both

surfaces), without surpassing the limits of total reñection by actual measure. This gives

м = 1.571 for the refractive index.
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(269) F G is a diaphragm sufficiently large entirely to intercept all light from the prism in

every position except such as traverses the aperture L of 0.12 inch in diameter, occupied by a

lens 0.2253 inch in focal length. By the action of this lens, rays proceeding from the moon at

M, refiected internally at the base of the prism, and proceeding out of it towards L, are brought

to a focus N, forming there the image of the moon, our artificial star above mentioned. This

image is visible to an eye situate anywhere within the diverging cone of rays beyond the focus,

and of equal apparent brightness (at equal distances) throughout, except just at the edges of the

cone, allowing the observer a very great latitude of motion, and free choice of position in making

his comparisons-a matter of great consequence to the success of the observation,-as it permits

him, without shifting the apparatus, and by merely varying his own position, to bring the real

star nearer to or farther from the artificial one, to the right or to the left of' it, above or below it,

without which it is impracticable to judge correctly of their exact equality, by reason of the

impurities floating in the aqueous humour of the eyes, and innumerable other causes which

infiuence, in an extraordinary degree (hardly credible without trial), our judgment in such

comparisons.

(270) Attached to the iron strap R, which holds the slider by its spring on the staff, and

projecting out from it at right angles to the length of the slider on the side opposite to the slider

itself, is a. short iron rod O, carrying an adjustable counterweight Q, such as to keep the weight

of the slider in equilibrium upon the staff as an axis, and allow the whole slider, with the prism,

&c., and the staff together, to rest indifferently in any position with respect to the horizon of the

fiat face A B, so that when the whole combination is rested on the two iron pivots in the pro

longation of the axis of the stati', it shall have no tendency to tilt round, whether the slider be

above, below, or lateral, with respect to the staff.

(271) The standard has at the top a pivot on which revolves a short iron arm carrying a

pulley. Through this pulley passes a cord, one end of which carries a small ring, the other hangs

down the standard, and is clewed on belaying pegs at a convenient height on it. Through the

ring is passed the iron pivot at the end of the staff, remote from the observer (its upper end),

which is there secured from slipping out by an iron knot screwed on. The cord serves by means

of this ring to raise the upper end of the staff to any required altitude, allowing it at the same

time to turn freely on its axis, so as to admit of the plane C D (which is the plane of reflection

of the light within the prism), to be placed at any angle with the horizon.

(272) The lower pivot of the staff rests on and turns freely in an iron socket carried on a

portable tripod stand, of the height of the eye, so that when the stai? is directed to a star, such

star may be viewed conveniently, without either stooping or straining, by an observer standing

at the tripod and looking along the staff. To resist the pressure of the staff on the tripod, which

might upset it, it is convenient to have a weight ready to hang on below its centre of gravity.

(273) To use this astrometer, a star must be chosen not more than 102° 43’, пог less than

60° or 70° from the moon (which ought not to be too near the full, as its light in that case

interferes most materially with the comparisons, by enfeebling the impression of the stars). To

this star, the staff must be directed, by elevating its upper end by means of the cord and ring,

and by moving into a proper situation the tripod-stand carrying its lower pivot. This done, the

staff is turned round on its axis till the plane of the board C D passes through the moon and

star, and the face Р of the prism is towards the moon. Looking, then, along the staff, the reins
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attached to C D are worked until the proper angle of reiiection is attained, and the artificial star

is seen, as it will be, side by side with the real one under comparison. The proper adjustment

is attained when a good many degrees motion one way or the other of the prism on its pivot Е,

and of the staf on its own axis, produce no sensible effect in causing any increase or diminution

of the artificial star. The slider is then to be approached to or removed from the eye along the

staff, by pulling the line attached to the hooks A B, until a perfect equality between the real and

artificial stars is procured.

(274) It only remains to measure the distance of the latter from the eye, which is done by a

measuring tape divided into inches, the zero end being attached to a pin in the slider at F, and

the inch read off being that which can be brought to contact with the eyelid at a moderate
tension of the tape. A isuflicient number of such equalizations ought to be made to give con

fidence in a mean of the readings, and to fix the limits of possible error both in~ excess and defect,

as well as to destroy, by variety of position of the observer’s head, and by the alternate judgment

of the right, the left, and both eyes (all which. are strangely influential), the numerous sources of

illusion to which the judgment of equality is subject. This done, the other star must be

similarly treated. _

(275) The actual comparisons made with this instmment were neither very numerous nor

performed under the most favourable circumstances. In several of them the moon was nearly

full, and though I had expected this to influence the results when compared with those made at

earlier or later periods of the lunation, I was by no means prepared for the enormous extent of'

that influence. In fact, in the original conception of the process, I had hoped that the image of

the moon so formed, as above described, when reduced to that of a mean full moon, by allowing

for the phase and apparent diameter, &c., at the time and place of observation, according to an

appropriate formula,"" would afford a definite standard of light with which any star might be

directly and absolutely compared. It is true that, owing to the inequality of illumination of

different parts of the moon’s disc, the phase would not, strictly speaking, be a numerical measure

of the light, but at least in the same phase it would be reducible to a constant standard. But

the effect of the illumination of the sky, as will presently be seen, destroys all possibility of

obtaining absolute results in this manner, and renders it necessary to regard them as comparable

only with those taken on the same night and under the same circumstances. All these difiiculties

and objections would be got over by using Jupiter instead of the moon, and in her absence, as a

standard luminary, and properly modifying the apparatus, which,for this purpose, might be rendered

“ The formula is as follows :-Let A represent the moon’s augmented sevnídíameter, in seconds, at the place

and moment of observation, as given by the Nautical Almanac and a table of augmentations; e her elongation

from the sun ; R the earth’s radius vector, the mean value of R being = l ; 933"5 the moon’s mean apparent dia

meter. Take

ю:а
êf`[

юA _
M_. l000{î£-93% fm

then will M express the absolute quantity of light in the moon’s image (supposing all her illuminated surface

equally bright), and dlg the apparent intensity of our artificial star at the distance d from the eye. If great exact

ness be not required, the correction for augmentation may be neglected (which cannot exceed in its effect ‚ъ of

the whole), and instead of e may be taken the difference of longitudes of the sun and moon, at the middle time

of the night’s comparison.

'é î -« « - «_~««««..|-~~w.«
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very convenient and portable, and I regret that this idea did not occur to me when it might have

been serviceable. Whenever a definite standard of light is required for photometrical purposes,

however, in which the light to be measured can be seen on a perfectly dark ground, the lunar

image formed as above described affords one easily available in practicef

Observations made with the Astromefer above descrz`bed.

(276) In the following statement of the observations, the first column contains the mean

time at Feldhausen. The second, the star compared; the third, the distances at which, in the

several comparisons made, the star was declared equal to the lunar image, as also any remarks

made at the time. The several series are marked with letters (А, В, С, &c.) for convenience of

further reference.

A. March 18, 1836. h. m.

_ _ 8 58 к Ońonis. . . . . . 95.6.

Being the first trial of the method. 9 д I „Ё? Betten

e = 119° 29‘ the moon’s approximate elongation. 9 I5 3 $122: ’ ' ° ' ' ‘ E 's' Re.

A = 915' her apparent semidiam. Log R = 9.9996 the З I; a д’; кеЁесюд:

Earth’s Rad. Vect. Log M = 1.8961. 9 15 ' 85: Rejecœd_

h. m. _ 3

7 3° д огюшд  ° - - - - 43-7- Bud 055- Rßlecf- The star is getting too low, and the scintillation makes the

7 35 49-3- Better' C010“ “Мы” comparison diñicult. On examination I find the prism

Some- covered with dew. It is clear that the last observations are

7 4° Rl8°1_ -_-~  - 43-1 White- all vitiated, and probably more. Dismounted the prism,

7 4? д g|'_1°¥1_19   -   - 105-1- piped it carefully, and warmed it. After this no more dew.

7 5 e n_om_s . . . . . . 91.3 „шеф

7 58 Z Onoms . . . . . . 99.9. _ _ _ _

8 2 Rigel . . . . . . .. 40.0. Altitude a little greater 9 50 Sinus . . . . . . .. 16.7. Uncertain, toonear.

than 1: 's. 9 55 ß Canis . . . . . . 97.3.

8 7 к Orionis . . . . . . 100.8. 10 1 e Canis . . . . . . . . 74.9.

8 50 1 Orionis . . . . . . 117.1. 10 7 6 Canis . . . . . . . 89.7.

‘ The use of a prism to deñect the light of a standard luminary by total reflexion at its base, is common

to the astrometer described in the text, and that of M. Steinbeil; but the idea of so employing it was not

borrowed from that ingenious artist. Deflexion through an arbitrary angle, without loss or with triñing and

negligible loss of light variable in amount, is a necessary condition of the problem of astrometry, and optical

science añbrds no other means of operating such deñexion. My observations were commenced in March 1836.

M. Steìnheil’s Memoir was read, it is true, before the Gottingen Academy in 1835, and printed in 1836, but I had

no knowledge of its existence until my retum to Europe, when a copy of it was placed in my hands by the kind

ness of M. Schumacher. The prism used in my observations was one which had been constructed for me by

Fraunhofer several years before, with circular faces for the transmission of the incident and reflected rays ex

pressly as а substitute for the oblique metallic mirror in a proposed Newtonian adaptation of the 20-feet reflec

tor; an adaptation defeated in practice by the annoyance of dew, though it gave beautiful images.

I may here mention that a long equilateral prism held in the hands across the eyes is a most convenient aid

to naked eye comparisons of stars not very remote from one another; as by looking downwards into its base

through the side resting on the nose and forehead, and turning round the upper part of the person in azimuth,

the line joining the reflected images may be brought parallel to the horizon and the stars contemplated (with

both eyes) in a position of great comfort and advantage. Occasionally, too, it may be used to enfeeble the light

of nearly equal bright stars, by external reflexion, in an equal ratio (by bringing the line joining their reflected

images parallel to that joining their direct). In this „мы“: state, shades у‘ inequality become apparent which

would otherwise escape deteclion. By increasing or diminishing (equally) the angles of incidence, the reflected

images may be more or less enfeebled. A plain metallic mirror may be used for the same purpose.

4 Y
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h. m.

10 15 ц Canis . . . . . .. 119.7.

10 15 1r Argûs . . . . . . 115.5. Went in. ‘When the ob

servations were resumed, the

Ar moon was about 10° high.

11 45 K 30: . . . . . . 93.6, 97.5. Ё .
11 52 у Argûs . . . . . . 96.7, 91.3. _ Rejected'

11 0 у Argûs . . . . . . 81.1. Satisfactory. The last

observations rejected by reason

of flying clouds near the moon.

11 4 À Argûs . . . . .. 95.0.

11 8 C Argûs . . . . .. 108.7. Better. Re - examined

93.6; far too bright.

11 13 äArg\`1s 90.4.

11 10 Arcturus .. . . . . 19.8. Moon too low to give pro

bably good results.

B. March 30, 1846.

Ф = 154° 34‘: А = 940'; Los R = 9-9998

Log M = 1.9848.

h. m.

9 5 Procyon . . . . . . 60.8.

9 18 Jupiter. . . . . 19.3. Nearly setting behind

Table Mountain, at 15° i

9 15 Procyon .. 61.4.

9 34 Sirius . . .. 18.8, 16.0. Sky perfectly sere,

most superb.

9 45 е .‚ 100.5.

9 51 ¢ïCan1s.... . 115.4.

10 11 Spica 81.5.

10 10 Sat\1rn.... 56.9.

10 31 a Centauri . .. 44.6, 49.1 better.

lo 53 /3 Centauri . . . 59.5.

1 1 0 Saturn . . . . . . . 54.8.

11 11 a Trianguli . . . 96.0 : :, 101.6.

11 16 1 Trianguli . . . 185.6, 188.0. Both rejected.

11 48 ßTrianguli 181.1.

11 13 1 Trianguli . . . 179.3. - NB. ß to the eye is

a little greater than у, but

the difference is so slight a

shade as to be hardly appre

tiable.

11 48 я; Argûs 89.1.

11 57 ß Argûs . . . . .. 111.5.

13 5 »Argile 146.3. _

13 9 s Argus .. . . . 114.5. Rejected. (See below.)

13 10 öArgûs .. .. 131.1.

13 11 :Argile .. 177.5. _

13 30 :targus 111.5. A very good match m

respect of colour.

13 35 sArgûs 116.3. Reexamined, 114.5;

found too faint.

13 47 v Argûs . . . . . . 114.0.

13 57 д Argûs . . . .— 150.2. Тоо bright. Rejected.

14 8 155.5. Better. Reexamined.

The moon is beginning to get

low. Capital observations. Not

a cloud, haze, or vapour, down

to the very horizon.

14 18 9 Argûs .. .. . 173.4. This result is evidently

vitiated by the moon's altitude being too low ; and repeating

it, it came out still too faint, so that it is time to desist.

Sky most superb. The moon wants about two days of the

full.-N.B. About full moon there is sure to be a cloudless

night.

«_ _ -_- ._ ‚ __ __ Y

h. m.

9 9

9 18

9 5°

9 55

10 7

10 хо

1о 20

10 23

1 1 3

Pestered with dew, and

No value in the results

C.

e=167° о‘; А

March <31, 1836.

= 952'; Los R = 9-9999

Log M = 3.0116.

ßCentauri

ßCrucis......

аСг11с1в ......

aCcntaurißCentauri ..._

aCrucisßCn1ci.s . . . . ..

aCentauri

aCentanri

the back of the prism

of to-night.

63.8, 61.5.

100.0, 103.3, 99.5. Affecœd with

a clouddriñ, which came on at

9'" 1о“, and lasted till 9" 25"‘,

orming, driñrìng, and dissolving

about the region of the moon.

117.3, 110.4, 135.0.

95.0, 94.0. Both rejected.

110.4. Satisfactory.-'I'he sky is

rapidly purifying itself, but

all the foregoing results are

vitiated.

61.4.

96.4., 100.0, 104.6.

110.0, 111.0 better.

118, 110, 133, 117.

64.7.

often dimmed.

h.

9

9

9

\0\O

IO

IO

IO

IO

IO

IO

Clouded thickly over from

is much higher, and the

D.

e= 179° 10'; A

Ш.

22

15

34

41

51

3

7

33

4-5

48

51

Los

a Centauri

ß Centauri

a Centauri

a Crucis .

ß Crucis .

a Centauri

aCentauri

[З CentauriaCrucisßCrucisyCrucis . . . . ..

fectly free from dew.

April 1, 1836.

= 959”; Log R. = 0.0001.

M = 3.0131.

° 81.1, 81.0.

111.1, 119.0, 113.5, 113.0, 113.7

was also obtained, but rejected

on reexa.mination as too bright.

81.0. Clouded from S.E., and

cleared again.

117.0, 117.4.

150, 151, 150.

83.0. Rejected 75.0, the cloud

now up fast, and the

moon becoming veiled, having

a double halo.

81, 85, 80, 83. Clear.

114.0, 116.5.

134.3, 130.4, 130.5. Very clear.

156, 153, 14.7.

166, 160, 163, 161, 163.

S.S.E. as last night, but the cloud

re is no moisture. The prism per

E. April 3, 1836.

e = 100° 57'; A

L°s

губ”; Log R = 0.0003.

= 3.0134..

Perfectly clear. Strong south wind. Dry thermometer 58“;

h.

11 16 aCentuuri

m.

11 15 I a Centauri

wet 50°. Very

ß Centaun . . ..

ß Centaun

_ _ __ „_ -«â

arid cold wind. No dew.

61.5, 59, 61.

94.0, 96.-These measures were

1 taken alternately to insure a

Í more effectual comparison.

60, 57.5, 61, 60.

84, 87, 91, 91.5.-Alternate mea

sures taken for a second imme

diate comparison.
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h.

11

Il

I2

I1

I2

‘з

‘з

‘з

‘з

‘з

14

ч
I4

ч
14

15

Ш.

45

I0

15

35

SO

5

1o

15

35

57.

в

25

4.0

45

55

0

IO

ßCentauri ....

aCentauriaCrucis ......

ßCenta\1riaCentauri ....

aCn1cis

,B Crucis

a Crucis

‚я...‘

у Crucis

ß Crucis

1; Argûs

a Crucis

aCentauri

a’I‘riangu1i

.1Tri....gu1i....

a Trianguli

aMuscœ....{

aCrucisÄScorpii......

aCrucis)\Scorpii . . . . ..

9Scorpii... .

¢SagittariiaSa.gittarii

aCrucis ......

:Centauri1Centauri

84, 93, 87, 87, 86, 89.

61.0.

88, 95, 9o, 91.-These measures

of a Crucis and ß Centauri

taken altemately, interposing

one measure of a Centauri as a

iìducial star.

9o, 87, 84., 91.

60.6.

94, 97, 97. -The foregoing pro

cess repeated, again interposìng

a ñducial reference to a Cen

tauri.

120, 115, 113, 117, 111.

97, 91, 95, 98.-Taken alternately

from 12“ 25"‘ to 11* 33"’.

13o, 13o, 118.

118, 117, 117, 111.-Taken alter

nately, throwing the eye about

and never letting it rest on either

object, or directing it to a point

intermediate between the real

and artificial stars. It is the

black specks floating in the

aqueous humour of the eye,

which produce all this can

fusion.

1o7, 114, 108, 109, 113.

95, 97, 99.--'l`aken alternately, as

above descnbed.

60, 61, 61.

133, 138, 136, 119, 138, 134.

The measure 119 was got by

getting the real star between the

two images of the artificial one

formed by the right and left

eyes. 134 was got by a mean

of two trials, placing the false

star first to the right of the true

one, which always gives it too

faint, then to the left, which

alway: gives it loo bright. This

is perhaps the best way of any.

114, 136, 116, 133. These were

obtained with the right eye,

placing the false star first to the

right then to the left of the true

altemately.

131, 133, 135, 133. These were

taken in the same manner in all

respects, only using the left eye

instead of the right.

196. Right eye. zwith the right

198, 104. Leit. eye 178 was

first obtained, but proved quite

unbearable with the leñ; and

being re-examined with the right

was rejected as certainly mis

taken.

95. 93. 91. 95. 95. 98

117, 119, 131. _

98, 95, 94.. Rejected 1oo.

131, 133, 131,135.

15°. 155.153. 156. 15°

l53v ‘$31155

168, 168, 173, 175, 177, 173, 167.

151, 155.

91. 91-. 96» 97. 9°. 96

179, 180, 174, 186.

178 18o, 183, 176.15

ы‘: off, воше cloud sm.. bêginaing ш driñ'. пр. _ vrind

strong from south, and very cold. Not а trace of dew all

night, and everything perfectly dry.

h. ш.

12 15

11 18

11 41

12 45

12 52

13 2

13 14

13 17

13 4°

13 51

14 2

14 11

14 4.1

‘5 7

15 9

15 17

15 20

F. April 4, 1836.

e = 111° 14'; A = 178”; Log R, = o.ooo5.

LogM = 1.9815.

aCentauri ....

ßCentauriaCentauriaCrucis . . . . ..

'yCrllCi.B .... .

r1A.rgûs . . . . ..

aTrianguli....

ßCrucisArcturus . . . . ..

‘yvirgilliß ....

XCOYVÍ ......

CorviaSagitt11rii

aSagittariisSagitta.riißCentauriaCentauri

41. 45. 45. 43. 46- Ser ‘О 6’

Quite out of the question.

18. 76. 81. 75

44’ 43

74-1 79’ 71: 7°. 74-. 73-

111, 1o9, 1o7, 1o5, 111, 1o9.

91. 93. 91. 92. 93

130, 131, 118. Rejected 115.

94. 94. 98. 94. 96

54. 55. 56. 57

173, 17o, 18o, 187, 19o. Rejected

193, 197, on reexamination.

178, 179, 17o, 171, 175.

193. 195_

141. Rejected 154.-So annoyed

by wind, and altogether such an

unpleasant night, that no good

results can be got.

136, 141, 130, 143. Rejected

151 on re-examination.

113, 11o, 131,133.

81, 8o, 84.

4-1. 4-1

Obliged to desist owing to wind and other circumstances un

favourable to good observing. There seem to have been

some misreadings as in the case of у Virginis, and alto

gether I have little confidence in this series.

G. April 7, 1836.

= 161° 53'; A = 968'; Log R = o.ooo9.е

Log M = 1.7861.

h. m.

14 14. Ar_cturus...... 34, 34, 35.

Spica . . . . . . . . 44, 5o, 43, 4.8, 48.

Saturn....._.... 41,43, 4.3.

ßcentsurl .... 43,45,4.4.

a Centauri . . . . 27: Uncertain.

14 36 aCruc1s...... 43,44.

H. April 16, 1836.

e = 12о° 54‘; А = 918'; Log R = o.oo31

Log M = 1.8676.

The night beautifully clear and calm.

h. m. 1

7 11 Procyon .. . . . . 56, 54, 56. Rejected 58 on re

examination.

7 34 Sirius . . . . . . . . 18.5, 17.0, 18.0. Тоо near to

_get a sharp image of both ob

jects.

7 36 Procygn . . . . . . 54, 53, 51, 56.

7 46 ß Canis . . . . . . 94, 98, 97, 98,

1Can1s..... .. 86, 84., 89, 88.

8 4 ¿Canis .. 94,94.

Splca _........ 68, 73, 74, 71.

ß Corvi . . . . .. 135, 138, 136.

б Сгцсш . . . . . . 144, 15o at = altitude with the

_ moon.

1Cruc1s 88,93,91,9’o.

8 31 y Centaun 111, 111. ery satisfactory, the

real and artificial star being

exactly alike and not distin

guishable from each other.

e Centauri .. .. 113, 113, 116,118, 114.

Z Centauri .. . . 119, 119.

8 48 ßCn1c1s . . . . .. 75, 75.
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I. April 27, 1836. K. July 22, 1836.

e = 134° 14’; А = 9-14"; Los R = 6-6633 е = 105° 12’; A = 963’; Log R = 0.0068

П’: M = 2-9310- Log M = 2.8136.

A Calm and 5llPel`l’ “lBl\f The moon hardly more than dichotomized.

h. ni. 1 h_ _

8 4-5 д C_e“*ß“1'l  ~ 4-5» 4-3-5» 45-5- 6 т; 1_ а Centauri _. .. 32, 35, 31, 34, 35, 32.

-ß (^`-“U_“1\’l   71» 581 69» 71- 7°- _ß Centauri _ 53, 56, 57, 56, 53.

д CYUCIS  - -    71» 73’ 63» 7°- _ ‘ у Centauri .. .. 103, 111, 108.

ß Crucis .. ._ .. 83, 82.5, 81, 79. All circum- _/3 Corvi _ _ _ _ _ _ ч,’ “т,

Slßflœß fß_V0“fable * *lt = Arcturus . _ _ _ _ . 37.3. Mean of four measures, to

_ ßllïlmlle та‘ 1’ - I be rejected, the glass being

Crucis .. ._ ._ 104, 103, 106, по, 108. f0,m¿ дети‘ Carefully шеф

dCrucis 161, 165, 164. A perfect re- Arcturus _ _ _ _ _ _ 3g_ 4_,_ 37_ 49_ \5'e„t im

semblance »111-_viii-tina: to -mais- Rammea, carefully am arying

tinguishable identity of colour, the Pnsm_

llßlltv &°' The m°”""9 image 9 o a Pavonis ‚... 94, 94 94. Equal alt.

M009-llowfafa-»ß0~¢«'« т’ в, 1’ в _ N ‹ ‚ь0" ß C¢’"Í‘""‘l a “mg zmdo1itli41ii1i19Pav. “г” о е

‘/Cmßiß ---- - 9°-5» 92» 96- 93- Gwd- 1 is а .^.quiiœ_..... 62,61. Equaiair.

‚ too red for the moon. L _ I R,e'ec¢¿._d _
yrœ . . . . . _ . 5 , 53, 51. J 59

ц Argûs ._ . . . _ 79, 81, 82, 82. Good. Ezra- Sk b ь h ___ ‚ш wd

mined the prism and found it Y "Per ' “t t е mm“ l Sl а '

much детей. In consequence
allthemeasures of this staras K

well as those preceding it, both
of y and В Crucis, must be re- L' July ц" 1836'

jected. Carefully dried and e = 133° 12'; A = 987; Log R. = o_oo67

warmed the prism, and re- Log M = 2.96o4.

sumed. h. m.

9 48 р; Argûs . . . . ._ 88, 88, 89. 1o 19 ß Centauri ._ ._ ‘ 76, 76, 81, 81.

ß Crucis __ _ _ _ . 87, 93, 91. а Centauri .. .. 50,45, 48, 53, 48; alt. 40°.

y Cnicis . . _ . ._ 98, 104., 98, 100. а Pavonis 143, 137, 141. These two stars

ß Argûs _ . . . . _ 113, 114. No dew. nearly equidistant from D

1 Argûs .. - .. 133. 10 59 а Gruis . . . . . . 125, 128.

1 Argûs . . . . .. 115 113. Fomalhaut 97 94. 98 100.Б Argûs . . . . _ _ по: 12o. 11 29 a Aquila: _ . . _ . _ 79: 79: l

X Argûs ._ . . 124. 11 36 15 Capricorni -- 169, 170. 163

: Argûs . . . . . _ 152. 11 44 у Aquila: . . _ _ _ _ 164, 167.

д Crucis 180, 184. Prism carefully ex- 11 49 a Aquilœ . . . . ._ 78. Moon and star at nearly

amined. No dew. equal altitudes.

a Circini 194.
1o 36 у Trianguli _ - .. 169. i'¿’*““~"‘~';`"-'-Y-'*-' -- Y -\rf¿”1^1'

Antares . . ._ __ 70, 66, 69.

ё Scorpìi . 136, 145, 143, 1._4o.h No dew. M- дм)’ 15› 1335

The precedingo t e two eyes _ с‘ /_ = „_ ___ _ 66ofsœrpiß (а ma ß). This а». ° — “° 39 'Lo^ M 9=953_¿zI;§§ R ° °°

if any difference, the brighter of g _

the two, Moon nearly full. Not a trace of cloud in the sky. A dead

Ä Scorpìi ._ . _ 101, loa.. __ Gillm

9 Sco ii . . . . .. 108, 110, 114. No dew; same - Ill- _ _rp altitude ад )_ 9 41 ci Gruis . . _ 158,_ 16o, 16o. _ReJected 169

. si-_orpü ._ ._ _ ‚за, 132. Good. _ bams Probably 66141666

В Gruis _ _ _ . _ 186, 189, 187.

- — 10 1 ß Centauri _ _ _ _ 105, 101, 104.

C ta ' _ _ _ _ 62, 63. Rejected 59. Prism exl "Щ 19- ‘836 a en un ams.-ed. No dew found 011 it.

г = 193° 0'; А = 999”; Í-»Og R = 0-0071- 1o п. ‘1 Triang_. _ . _ 151, 152, 150. Rejected 147 on

Log M = 3.0389. reexami1iatiop_. V_i_:__ry satis_f_ac

h. m. tory only N. _ a riangn ' is

9 48 a Centauri .. ._ 66, 68, 69, 69. At exactly equal considerably higher and nearer

‘ altitude with the moon. All cir- to the moon than a Centauri.

cumstances favourable. Moon до п д Lupi.. . . _ . ._ 199, zoo.

one day past the full. Superb a Centauri .. . _ 63, 66, 64. Tried а Centauri

sky. Calm. with 59. Much too bright but,

,ß Centauri ._ . . 97, 99, 98. N. B., а is now somewhat

a Crucis . . . . .. 110, 108, 107, 111. Low. lower. Yet the sky is so pure

io 14 9 Centauri . _ . . 172, 174.; very satisfactory. 1’ that this cannot be the reason.

about 1о° higher, but 9 also Reject 59. No dew. С) near

high. zenith, а Lupi and a entauri

a Lupi _ . . . _ . . _ 204, 198, 205. at equal altitudes, 4o°_l;.

No dew on glasses. Good observations. The comparisons 1o 3 5 Antares . . . . __ loo. I0?. 101- Excellent- All'

are quite satisfactory as to the undistìnguishable lustre of taf@-5 ls Yellow" "п" 1’ ‘

the real and false stars. a Pavonis - - - - ‘бы 156» 150

' ”
_ — __ Ñ _ ___P __ _ _ _ _ _
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h. . h. m.

lo ‘213 а G1-uis _ _ _ ‚ _‚ 148, 157_‚ 14,6, 14,3, ‘147, а Grtlls ... .. .. 122, 120. R8tl1.€!‘l0W.

ß Gruis .. . . 168, 170, 170. Rejected 160 on 10 34. a Eridani .. .. 68, 67,_68._ Rejected 70 o_n re

re-examination. No dew on examination. a Eridani and

either prism or lens. N.B. the in have equal altitudes

This is an extraordinary discre Within 5°. _ll being the higher

pancy. 180 is bearable with ß und the Whlfßh _

Gruis, though it is too feeble, Canopus . .. 35» 33» 35» 37-- CBDOPUS 15 500

190 cannot be bome. fill’ _fl'0l11 _£116 D (9°°)~ C0l11_

п и а Gnús __ _ _ 143, 151, ;5;‚ _ . parison dißicult. Its colour is

д Aquilœ. . . . 107, 101, 106. Equidistantfrom a tolerable match with that of

the moon, but д Gruig ig the the llunaymlimage. Altitudes

highest in altitude. _ D281’ y щ - _

11 16 a Aquilœ.. .. 109,106, 107. 11 4. в Canis .. .. .. 109, 109, 110, 111. _Rejected

Fomalhaut .. 1191, nä, 118i? Еду at eqlilial д с _ goo, 101, on re-examination.

titu es. om ut is ra er anis . . . . .. 11 , 114, 117.

f ГЦ; frgm the mggn whiçh 1] su . . . . 14.8 14.8. G00d.naear îhe zenith. o 1 . . . . . 101: Good measure.

11 16 ß Ceti . . . . . . 187, 137, 187. _  ~ ~ Н 134» 1331 134-

а Егааш. . .. 95, 91, 94., 95, 95. Twinklmg. п 34 Sirius 24. 21

Maximurn taken. Rigel .. . . . . . . 60, бо. Good.

a Phœnicis . . 196, 104., 199.

N. August 11, 1836. Q. November 15, 1836.

е = I300 0:; А = 931,“; Log R = 0.0046 e = 111° 13'; A = 886"; Log R. = 9.994,1.

Los M = 1-9493- ь. m.

h, m. 13 36 a Orionis 57, 56, 56.

11 17 aErida1ii 76,74., 75, 75. yOrionis...... 87.

ß Ceti . _ .. . . .. 117, 111, 120, 123, 118, 111. The position being too inconvenient, leñ off.

11 4.7 a Phœnicis . . . . 14.6, 14.1, 14.5. ’

О. August 13, 1836. R.. December 17, 1836.

e = 14.3° 1'; A = 984'; Log R = 0.0046 e = 111° 59'; A = 914."; R = 9.9919 ; Log M = 1.8836.

h Log M = 1.9906. h_ m_

 111- 8 О ' ' . . . . , , .‚9 56 romaiimr .. .. 11o, 109, 117. Rejected 102 011 ю 5 Ё0:‹?::„„„ з; 45 з!

_ l`¢€XU~U1îl1ßfÍ011 в Orionis . . . . . . 88, 87.

G Àqllllœ-  - - 90. 93» 93» 94- Sirius . . . . . . . . 18_1; imperfect measure. Posi

‘О 21 F0ml11l1ß11t   H2. 1051 105- tion excessively awkward, and eye out of practice ; в greater

‘1 Àqllìlif  ~  - 95, 94» 90» 97- than Z, these two stars taken alternately.

a Pavonis .. 143, 134., 140.

a Gniis . . . . 122, 114., 114..

10 4.3 В Scorpii .. .. 136, 130, 130, 133.

S. December 16, 1836.

P. November 19, 1836. е = 123° 35‘? A = 335”; L08 R = 9-9927

Log M = 2.9048.

г = 141° 9‘; A = 922'; Щ: R = 9-9946 ь. m. |

L08 M = 1-9519- 13 4.4. Ё а Crucis . . . . . . 74„ 74„ 75, 75, 73. Rejected 79

h. m. on re-examination.

io 14 Fomalhaut .. .. 95, 91, 91, 94., 95. 1; Argûs .. . . .. 88, 86, 91, 88.5.

ß Gruis . . . . . . 117, 117, 129. {3 Crucis . . . . . . 86, 93, 87.

(277) ln order to prepare these observations for reduction, it is first necessary to collect

together the measures of each star taken on the same night, rejecting such as are in any decisive

way indicated on the face of the record as unworthy of reliance, and taking a mean of the rest.

It is not necessary to go into further minutiae in the actual state of the subject. And it will be

seen that by so dealing with the observations en masse, the results obtained have, upon the

whole, such a degree of consistency as to relieve us from any misgivings on the score of exactness

in this mode of procedure. The following, then, are the data so prepared and arranged for each

night, according to the order of precedence of the stars observed, as collected from the obser

4 z
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vations themselves. In each night’s results, the first column contains the name of the star; the

second, the whole number of individual equalizations made of it with the lunar image; the third,

the mean of this number of individual distances as read off (rq`ectis regíciendis); and the last, the

double logarithms of those means.

l
1

Star. No. d. 2 logd. Star. No. d. ‘J logd. Star. No. d. 2 logd.

(A) ß Centauri.. . . 16 8.88 3.8972 À Scorpii . . . . 2 101.5 4.0129

Sirius . . . . . . . . 1 16.7 2.4454 а Crucis . . . . 29 94.4 3.9496 1 Crucis . . . . 9 103.4 4.0294

Arcturus . . . . 1 29.8 2.9484 ц Argus . . . . . . 5 1 10.2 4.0844 H Scorpii . . . . 3 108.0 4.0668

Rigel.. . . . . .. 2 41.5 3.2371 ßCrucis 9 119.0 4.1511 ßArgus...... 2 113.5 4.1100

а Orionis . . . . 1 49.8 3.3945 1 Crucis . . . . 3 129.3 4.2234 в Argûs . . .. .. 2 114.0 4.1138

г Canis . . . . . 1 74.9 3.7490 À Scorpii .. . . 7 131.1 4.2354 д Argûs . . . . . . 2 120.0 4.1584

1 Argus. . . . . . 1 82.1 3.8287 a Trianguli . . 14 132.8 4.2463 À Argus. . . . . 1 124.0 4.1868

д‘ Canis . . . . . . 1 89.7 3.9056 9 Scorpii" . . . . 5 152.4 4.3654 1 Argûs". . . . . . 1 133.0 4.2477

E Argus ...... 1 90.4 3.9123 в Sagittaru.... 5 153.6 4.3728 в Scorpii .. .. 2 137.0 4.2734

в Orionis . . . . 1 92.3 3.9304 а Sagittnrii . . 7 171.6 4.4689 Ö Scorpii . . . . 4 141.0 4.2984

A Argfls . . . . . . 1 95.0 3.9554 1 Centauri. . . . 4 179.2 4.5069 ir Argûs . . . . 1 152.0 4.3637

ß Canis . . . . . 1 97.1 3.9744 в Centauri . . . . 4 179.7 4.5093 X Trianguli . . 1 169.0 4.4558

к Orionis . . . . 3 99.0 3.9910 a Muscœ . . . . 3 199.3 4.5992 Crucis. . . . . . 2 182.0 4.5201

Z Orioiiis . . . . 1 99.9 3.9991  I a Circini . . . . 1 194.0 4.5756

5 Orionis . . . . 1 106.2 4.0522 (F) f

а Leporis . . . . 1 108.6 4.0717 а Centauri. . . . 9 43.6 3.2782 (J)

Z Argûs . . . . . . 1 108.7 4.0743 Arcturus . . . . 4 55.0 3.4807 а Centauri. . . . 4 68.0 3.6650

11 Canis . . . . . . 1 1 19.7 4.1562 a Cnicis . . . . 6 71.8 3.7126 ß Centauri. . . . 3 98.0 3.9825

1r Argûs . .. ‚ 1 125.5 4.1973 ß Centauri. . .. 7 79.6 3.8015 а Crucis .. .. 4 109.0 4.0749

1 Orionis . .. 1 127.1 4.2083 г, Argû_s . . . . . . 5 93.2 3.9388 9 Centauri.. . . 2 173.0 4.4761

— - В Сп1с1в . . . . 5 95.2 3.9573 а Lupi . . . . . . 3 202.3 4.6121

(В) 1 Crucis . . . . 6 108.8 4.0734  —’

Jupiter . . . . . . 1 19.3 2.571 1 г Sagittarii. . .. 4 127.0 4.2076 (K)

Sirius . . . . . . . . 2 27.4 2.8755 a Tria¿ngu1i_ . . 3 129.7 4.2257 a Centauri. . . . 6 33.2 3.0412

а Centauri. . .. 2 46.9 3.3386 а‘ Sagitmm . . 5 138.6 4.2835 Arcturus . . .. 4 38.7 3.1765

Saturn . . . ‚ . 2 55.8 3.4940 1 Corvi . . . . . . 5 174.8 4.4851 a Lyrœ . . . . . . 3 51,7 3.4265

ß Centauri. . .. 1 59.5 3.5490 g Virginis . . . . 5 180.0 4.5106 ‚В Centauri. . . . 5 55.0 3.4807

Procyon...... 2 61.1 3.5721 Corvi . . . . .. 2 194.0 4.5756 а Aquilœ .. .. 2 61.5 3.5778

Spica . . . . . . . . 1 81.5 3.8223 а Trianguli .. 4 80.7 3.8143

11 Argûs. . . . .. 1 89.1 3.8998 (G)_ a Pavonis. . . . . 3 94.0 3.9463

a Trianguli . . 2 98.8 3.9895 а Centaun. . . . 1 27.0 2.8627 1 Centaun. . . . 3 107.3 4.0614

в Canis .. . . . . 1 100.5 4.0043 Arcturus . . . . 3 34.3 3.0713 ß Corvi . . . . . . 2 131.0 4.2345

ß Argús. . . . . . 1 1 12.5 4.1023 Satum . . . . . . 3 42.7 3.2602 — f 

д Canis . . . . . . 1 1 15.4 4.1244 a Crucis . . . . 2 43.5 3.2770 (L)

г Argûs .. . . . . 1 116.3 4.1312 ß Centauri. . . . 3 44.0 3.2869 a Centauri.. . . 5 48.8 3.3768

Ä Argûs . . . . . . 1 122.5 4.1763 Spica . . . . . . . . 5 46.6 3.3368 ß Centauri. . .. 4 78.5 3.7897

ё Argûs . . .. . . 1 132.2 4.2425 - a Aquilœ .. .. 3 78.7 3.7916

1 Argûs . . . .  . 1 146.3 4.3305 _ (H) Fomalliaut. . . . 4 97.5 3.9780

д Argûs . . . . . . 1 155.5 4.3835 Sinus . . . . . . . . 3 17.8 2.5023 а Gruis _. . . . . . 2 126.5 4.2042

к Argûs. . .. — 1 177.5 4.4984 Procyon . . . . . . 7 54.4 3.4717 a Pavonis . . . . 3 140.3 4.2943

7 Trianguji . . 1 179.3 4.5072 Spica . . .. . . . . 4 71.7 3.7116 gÀql1llœ .. . . 2 165.5 4.4376

ß Trianguli . . 1 181.1 4.5158 ß Crucis . . . . 2 75.0 3.7501 Capricorni . . 3 169.0 4.4558

v Argus . . . . . . 1 214.0 4.6608 e Canis . . . . . . 4 86.7 3.8765 - - 

Ё Crucis .. . . 4 90.5 3.9133 (M).

(C) Canis . . . . . . 2 94.0 3.9463 a Centauri. . . . 5 63.4 3.6042

a Centauri.  . 4 63.0 3.5987 ß Canis .. . . . . 4 96.7 3.9713 a Eridani . . .. 5 94.0 3.9463

ß Centauri. . . . 6 100.6 4.0055 1 Centauri. . . . 2 1 12.0 4.0984 Antares . . . . . . 3 100.3 4.0029

a Crucis . . ‚. 3 1 10.8 4.0891 1 Centauri.. . . 5 1 14.8 4.1 199 ß Centauri. . . . 3 100.3 4.0285

ß Crucis .    7 124.4 4.1896 Ä Centauri. . . . 2 129.0 4.2219 а Aquilœ . . . . 6 106.2 4.0520

— В Corvi . . .. . . 3 136.3 4.2692 Fomalhaut. . . . 3 118.3 4.1462

(D) д Crucis . . . . 2 147.0 4.3346 a Gruis . . . . . . 8 148.4 4.3427

а Centauri.. . . 8 82.1 3.8292 и Trianguli . . 3 151.0 4.3580

ß Centauri. . .. 6 123.0 4.1800 (I) а Pavonis . . .. 3 162.3 4.4208

д Crucis _ . , , 5 129,9 4.2274 a Centauri. . . . 3 44.7 3.3000 ß Gruis . . . . . . 3 169.3 4.4575

_B Crucis .. .. 6 151.3 4.3599 Antares . . .. .. 3 68.3 3.6692 ß Ceti . . . . .. 3 187.0 4.5437

1 Crucis . . .. 5 162.8 4.4233 В Centauri. . . . 5 70.0 3.6902 a Lupi . . . . . . 2 199.5 4.5995

‚ а Crucis . . . . 4 70.5 3.6964 a Phcenicis .. 3 199.7 4.6004

(E) [3 Crucis . . . . 7 85.2 3.8610 ’

а Centauri.. . . 12 60.5 3.5631 т; Argùs. . . . . . 3 88.3 3.8922
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— -_-vl-rv- ’— Y — __ _ _ _

’ Star. d. 2 iogd. Star. N0. d. 2 logd. Star. No. d. 2 logd.

_ _ (P) (Q)

I (N) Sinus.. ...... 2 21.0 2.6444 а Orionis .. 3 56.3 3.5015

a Eridani . . . . 75.0 3.7501 Canopus . . . . 4 33.7 3.0565 ‘у Orionis .. 1 87.0 3.8790

ß Ceti . . . . . . 120.2 4.1596 Rigel . ‚ . . . . . . 2 60.0 3.5563 ‚— ._ ._

a Phœnicis .. 144.3 4.3187 a Eridani .. .. 3 67.7 3.6608 (R)

Fomalhaut. . . . 5 93.6 3.9426 Sirius . . . . . . 1 18.0 2.5105

I г Canis . . . . . . 4 110.0 4.0828 a Orionis .. 4 4.9.2 3.3848

(О) а Gruis . . . . 2 121.0 4.1656 в Orionis .. .. 2 87.5 3.8840

a Aquilœ .... 93.4 3.9404 ò` Canis   - - -- 3 1263 4”°3° Ё Orionis .‚ 2 95.5 3.9600

Fomalhaut. . . . 108.2 4.0682 ß Gruis . . . . . . 3 127.7 4.2121 _ Ñ ...

‚ п Gruis . . . . .. 123.3 4.1822 Canis . . . . .. 3 133.7 4.2518 (S)

1 6’ Scorpii . . .. 132.2 4.2428 1; Canis . . . . 2 148.0 4.3405 a Cnicis .. 4 74.0 3.7385

4 а Pavonis .. . . 139.0 4.2860 о 2 Canis . . .. 1 202.0 4.6107 т; Argûs . . . . . . 4 88.4 3.8926

~ ß Crucis .. 3 Ё 88.7 3.8956

(278) ТЬе iníiuence exercised upon these comparisons by the illumination of the general

surface of the sky on which the stars are scen projected will at once be apparent, if, using the

1 . .
formula. ё, we compute from it the results in the case of any one star, observed on several

nights. Taking a Centauri, for instance, which occurs on the series marked B, C, D, E, F, G, I,

J, K, L, M, we find the several results come out as follows, viz. :-B, 0.443 ; C, 0.259; D, 0.156;

Е, 0.289; F, 0.505; G, 0.838; I, 0.429; J, 0.236; K, 0.592; L, 0.384; M, 0.266. Such

enormous differences show clearly, that, as a formula of reduction, the above is utterly

inapplicable. Indeed, at first sight, it would almost appear from this that absolutely no con

clusion can be drawn from the observations or the method in question. This, however, is very

far from being a correct view of the subject, since, if, instead of comparing the results in this

manner for a single star, we take any two stars which occur together in more than one series,

and compare, not the absolute numbers resulting from the formula in question, but the ratios of

those numbers, we shall find, not, indeed, a precise, but, with a few exceptions (such as might be

expected in the first trials of a new method), a reasonably good accordance. Thus, if we take a

and ß Centauri for our stars of comparison, and fixing upon a for a standard, denote its light by

1.000, we shall find by this method, for [3 the numbers following, viz. :———

1п series C 0.3919 In series G 0.3766 In series K 0.3635

D 0.4459 I 0.4072 L 0.3865

E 0.4633 J 0.4815 M 0.3764

It is true that the results in series B and F (the only others in which both these stars were

observed), diverge greatly from the above, being respectively 0.6160 and 0.2997. But in the

former of these only a single equalization was made of ‚В, and two of a, and that while yet

unaware from experience of the precautions necessary for ensuring correctness, and before any

habit of observing had become established. As regards the series F, it is expressly stated to have

been made under such unfavourable circumstances as to destroy all confidence in its results.

Allowing both these series, however, their due weights (represented by the sum ад" the nunzbers qf

equalizatíom qf the two stars in each), and following the same rule with the others, we arrive at a

mean value ß = 0.4137 for the light of ‚В Centauri as compared with a = 1.000, which, as a first

approximation certainly seems entitled on the mere showing of the numbers, to some con

siderable degree of confidence.

ь Inpnvr' U". ~~- 
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(279) Let us now take a third star, a Crucis, which occurs both with a and with ß Centauri

in the series C D E F G I J, and with neither of them in any other. And first, comparing it

in the mode above indicated with the former, we find for the individual resulting values (still

on the scale on which a Centauri is 1.000) as follows :

a Crucis by C = 032.33 а Crucis by F = 0.3678 а Crucis by I = 0.4015

D 0.3998 G 0.3852 J 0.3892

E 0.4107

which treated by the same rule* as to the weight of the several results, gives 0.3936. The same

process carried out between a Crucis and ß Centauri, gives for the quotient of the numbers

representing these two stars, 0.9452, which, multiplied by 0.4137, the number before found for

Centauri, gives a Crucis = 0.3910, and taking a mean between this and the result obtained by

direct comparison with a, we arrive at the approximate value 0.3923 for the star in question.

(280) Proceeding in this way successively with the other stars in the order of their import

ance and frequency of occurrence, and using in each case such combinations as involve the

greatest mass of' equalizations, and afford the largest grasp of the totality of the observations, we

obtain the following series of Provisional or temporary values for the intrinsic light of each star

occurring in all the series.

Sirius . . . . . . . . _ . 4.154 7 Orionis . . . . . . . . —- À Argûs . . . . . . . . 0.1311 ‘у Aquílœ . . . . . . . . 0.0899

Canopus . . . . . . . . 1.991 у Crucis . . . . . . . . 0.2066 ß Ceti . . . . . . . . . . .1300 6 Capricorni — — — . . . .0860

a Centauri . . . . . . 1.000 е Canis . . . . . . . . . . .1998 Z Orionis . . . . . . . . .1173 ‘1 114118019   - —  - - - ‚0353

sì-— Ä Scorpii . . . . . . .. .1971 к Orionis . . . . . .1197 I Àrgûl   -   - - - -0342

Arcturus . . . . . ... 0.7734 a Gruis . . . . . . . . .. .1819 ь Centauri . . . . . .. .1176 д Argûs . . . . . . .. .0815

Rigel . . . . . . . . . . . .6501 a Trianguli . . . . . . .1798 в 5115111111-11 . . . . . . .1173 у Corvi . . . . . . . . . . .0760

Procyon . . . . . . .. .5106 ~/Argûs . . . . . . .. .1740 1Argûs.... . . . . .. .1116 ßCorvi.... . . . . .. .0754

a Orionis ‚. .. . . . . .5106 9 Scorpii . . . . . . .. .1600 e Scorpii . . . . . ‚ .1084 1r Argûs . . . . . . . . .0747

а Eridani . . . . . . . . .4575 ß Argus . . . . .. . . .1577 1 Centauri . . . . . . .1080 1 Orionis . . . . . . . . .0717

а Lyrœ . . . . . . . . .. .4506 e Argûs . . . . . . .. .1550 a Phœnicis ...... .1060 yVirgi.uis . . . . . . .. .0716

Antares . . . . . . . . . .4116 6‘ Canis . . . . . . . . . . .1546 a Lupi . . . . . . . . . . .1048 7 Trianguli . . . . . . .0698

ß Antares . . . . . . . . .4137 1 Orionis . . . . . . . . ‚1504. д Orionis . . . . . . . . .1040 д Crucis . . . . . . . . .0643

a Crucis . . . . . . . . .3913 9 Centauri . . . . . . .1435 д Scorpii . . . . . . .1021 6 Corvi . . . . . . . . . . .0610

a Aquilœ . . . . . . . . .3587 [З Canis . . . . . . . . . . .1446 a Leporis . . . . . . . . .0997 ß Trianguli . . . . . . .0600

Spica . — — — — — . . — —— .3147 а Pavouis . . . . . . ._ .1444 Z Argùs . . . . . . . . .0993 о 2 Canis . . . . . . .. ‚0560

Fomalhaut . . . . . . .1768 e Sagittariì . . . . . . ‚1437 ц Canis . . . . . . . . . . .0981 a Circini . . . . . . . . .0544

г; Argûs . . . . . . . . . ‚2723 ß Gruis . . . . . . . . . . .1411 Z Centauri . . . . . . .0906 v Argùs . . . . . . . . .0430

[З Crucis . . . . . . . . .1619 д Argûs . . . . . . . . ‚1382

(281) Т11езе numbers, as already observed, are provisional, like those in Art. 247 (В) рго

visionally concluded from the sequences. They are derived only from a partial reduction of the

observations, and are destined merely to afford a handle for a complete and impartial reduction

of the whole, to perform which we proceed as follows. Taking Ё for the expression of the light

of the compared star, р. will be a co-eflicìent which, though variable from night to night, and,

indeed, strictly speaking, from instant to instant, may yet be regarded as constant throughout any

’ To avoid prolixity of arithmetical calculation in these reductions, a weight = 1 is allowed to every five

equalizations, and if the sum of the numbers be not divisible by five, the nearest integer result has been used.

This will explain any triñing differences which will appear to the reader on repeating the calculations.

__ .Í rì_
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single series. Now, the immediate object of inquiry is to assign for each series such a value of

ji as shall give consistent results when the individual values of '52 for any one star deduced from

different series are compared together: and the degree of such consistency will be the test of our

success in so doing. Now, if the observations were perfect, and the provisional values assigned

to the stars in the last article exact, then calling these values S, S', &c., and denoting by

d, d', &c., the distances of equalization of any number of the stars observed in any series, we

ought to have for that series

H„,l*=
5" = &С.S = am,

and therefore

д = Sd” -_- S'tÍ'2 = SÜÍ” = &C.

But this being only approximately true, and our object being to obtain mean results, we

determine а mean value of р. for the series in question, by taking a mean of all these values.

Having thus obtained р, we then recompute the values of s, s', s", &c. by the formula з’ = â

The values so obtained will obviously be much more independent of individual errors of

observation than those from which we set out. And a repetition of this process, should it appear

necessary, would free us altogether from specialties, and bring each result to rest on the whole

mass of observation for its coeHicient of reduction, and on its own individual accuracy for the

value of its result.

(282) Confining ourselves, however, to one process of the kind indicated, which may be

considered sufficient in the reduction of observations confessedly imperfect, and in the nature of

а first trial, to be followed up or not according to the estimate which may be formed of its

applicability to our object: the following are the individual values of Ё so obtained for each

star, and for every series in which it occurs, without distinction of good or bad observations, favourable

or unfavourable circumstances. In taking the means only two results have been rejected, viz.: the

value 1.366 assigned to Arcturus in Series A, and 0.612 that of ß Centauri in Series B: each, it

should be observed, resting on a single equalization in the very beginning of my experience of

this sort of observation, and in the case of Arcturus, evidently vitiated by the want of sufiicient

altitude of the moon at the moment of comparison. Sirius, it must be remarked, is too bright an

object to admit of being at all fairly observed in comparison with the other stars, with a lens of

the same focus. The greatest diiiiculty and uncertainty was always experienced with this star,

in pronouncing upon the point of equalization, and though I have no doubt that the mean of its

five determinations is а tolerable approach to the truth, I have less confidence in it than in almost

any of the others, except a Lyrœ, which, from its low and unfavourable situation, has been

necessarily underestimated.

Sirius. Canopus. D 0.930 M 1.014 F 0.775 Rigel.

A 4.34.8 Р 1.060 E °'93° G °'656

В 2386 Ё 1.135 1.033 K 0.810 â Ё-ёс’:

Н +6“, ————_— 1.0 1  S

Р 5.320 _ I 1.010 E o.75o ___

R 3-781 a Centmm' Ё 0957’ Arcturus. Relectinß A- o.676

i В °_994 L 1.110

4.187 C 1.017 1°95 A 1.366

A
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Procyon. a Aquilœ. H 0.179 в Orionis. ß Ceti. Z Argûs.

B 0-580 K 0.31.6 I ‘изв A 0.14:. 0.117 A 0.104

H 0-495 L 0.4.11 O 202 R 0.160 0.134

î M Q36, ~ 1 -»1-1-1

°s37 O 0.338 __1 из‘ о-пб Il даром

———. 0.367. )\ $согр11_ ———’ il A 0-103

а Orionis ———-——— E ‘то’ 9 C¢11w\1ri о . . ——:—

. 1 (M95 к noms. __
À 0.489 Spîda.. J 0.147 („114 6 ScorPu°

Q 0.511 B o_3,9 0-199 ———-——— 1 0.101

R <>~s°s G 0.356 __ S . .. ———-———
Н 0.235 Е “gl ' _'itl

°5°‘ а Trimguu, <1147 а sagirmrü. Cm,

0. 1.0 0-14.5 п '

_._T 3 В 0.222 E @Jig A Q_085

{___ E 0,197 OJ46 F 0.122. P OJO7

a Lyrœ_ F 0.139 ———.

K 1] K O. I 89 0_0 0- 1 19 0,096

0-461 M 0.179
B 0.1.73 P .

(Too low.) E 0_,„g5 о Iss к“ “Ош

F 0.1.70  0.139 _ ,Y Aquihh

1_ 1 ¢„„53 L 0.132. у Centauri.

S 0.1.70 M 0.155 Е @Jog L 0-095

a Eridnni. у Argûs. О °"53 Н 0.117 _1

M 0.461 017‘ А 0.180 K °"°7 . .

N 0395 °-Ч-5 O-I-I-I б Capncorm.

Р 0.512. ___? ' L 0.091

Fomalhaut. a вида _

0.4.56 L ели L O -16 uxs.

.__ Ig M @flag gffjì E Centauri. F “Н”

Р oïzgß g @124 E 0.108 в °'°9°

Antal-„_ °“ ° 0.143 H 0.111

I 0432 0.271 _ _М 0-4-05 о ‘75 °‘°9 HZ Centaurlèg

 0.0
0.4.18 ß C,-uci„_ в Scorpìi. A ß Cams' 6’

0.129 ———-———

_____ C M63 E „So H 0.157 в Orionis.

D 0.274 I о I Р ¿M31 a Бываю.
_ E Q_,_45  73 0.108

ß Centaur, O 0.169 Е 0.087
' F °’59 0.139

B 05|; H 0.261 0.164 ‘у ___‘

Ё °"*°‘ Ё ЁЁЁЁ ———’ ‚ sco 1Е I ‘т; ‘.0 K Àl'gûS«

F 0,370 0-264. ß Àfgûñ. а Argûs' . 7 B 0.069

G 0-409 B Q_[7I o'I48 11- I o’°87

I 0-4" I 0.156 °'n'4

Ё 9453 _Y одеты 0.14.0 1 Argûs. 0.078

0-4-07 . 6 B .L Q . 2.12; --
M 0.381.

OTH _ï`“"”“” A а 8*: 9,107 у Corvi.

~ c rg s.
е Canis. B M60 1 Агдщ. ’—————— F °‘°77

A 0-1-I6 I 0.155 0.134. a LuPi_ ______________

_ B 0.115 0.14.4. J

a Crucxs. 1; 0.157 0.131 М 2:2’; г Argûs'

с °‘337' ___ 0.136 А °‹°77

D °'37’ 0.2.05 °1°5

E 0.390 д Canis “îìl _""î"`_`__

F 0.4.54  ill'

G 0.4.09 A ‚ _ _ . . ~
I 0405 Crucis B ¿Í Onoms. a Phœmcls. ‚в Сопп.

J 0-370 7 ' H 0.166 А 0.121 0.102 H 0~°79

S 0.385 D 0.237 Р 0.147 R 0.134. 0.107 K 0-072

Е 0.208

0.390 F 0.198 0.157 0.127 0-104- 0-075
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1 Orionis. 7 Triangiili. ß Trianguli. I 0.061 o 1 Canis. v Argus.

A 0.075 г $333 B 0.066 0.064 Р 0.058 B от“ д _>

у Virginia. °°59 а Crucis. а сом. «Circini. `”'* '

F 0.071 H 0.068 F 0.061 I 0.054

(283) It only remains to reduce all these results in the uniform ratio of 1000: 1033 so as to

bring them to a scale in which a Centauri shall (as originally proposed) be represented by 1.000.

This done, and the final values arranged in order of magnitude, we get the following

Table :—

Photometric Determination of the Comparative Intensities of the Light of Sixtynine Stars, as deduced

from the Foregoing Observations

Sirius . . . . . . . . . . . . . . 4.051 в Canis .. .. . . . . . . .. 0.198 Z Orionis . . . . . . . . 0.113 Z Centauri . . . . . . . . .. 0.085

Canopus . . . . . . . . . . 1.994. 7 Crucis . . . . . . . . . . 0.195 ‚ В Ceti . . . . . . . . .. 0.111 a Muscœ . . . . . . . . . . 0.084

a Centauri . . . . . . . . . . 1.000 Ä Scorpii . . . . . . . . . . 0.191 к Orionis . . . . . . . . 0.110 ic Argûs . . . . . . . . . . . . 0.075

Arcturus . . . . . . . . . . 0.716 a Trianguli . . . . . . . . 0.179 а Sagittarii . . . . .. 0.116 7 Corvi . . . . . . . . . . .. 0.074.

Rigel . . . . . . . . . . . . . . 0.654. 7 Argûs . . . . . . . . .. .. 0.174 7 Centauri. . . . . . . . 0.107 1r Argûs . . . . . . . . . . . . 0.074

Procyon . . . . . 0.510 a Gniis . . . . . . . . . . .. 0.169 е Centauri .. . . .. 0.105 ß Corvi . . . . . . . . . . .. 0.073

а Orionis . . . . . . . . . . 0.4.84 0 Scorpii . . . . . . . . . . 0.159 б Orionis . . . . . . . . 0.104 д Orionis . . . . . . . . . . 0.073

Lyra . . . . . . . . . . . . .. 0.446 ß Argùs . . . . . . . . 0.158 e Scorpii . . . . . . .. 0.103 7 Virginia . . . . . . . . . . 0.070

aEridani . . . . . . . . .. 0.441 fArgûs . . . . 0.151 |.Argûs............ 0.103 7Triang1i1i . . . . . . .. 0.067

Antares .. . ‚ . . . . . . . . 0.404 Ö Canis . . . . . . . . . . . . 0.151 а Lupi . . . . . . . . .. 0.101 ß . . . . . . . . 0.064

ß Centauri - -   ‚  — ‚ — — 0.399 г Orionis   - -  - -    0.14.5 а Phœnicis . . . . .. 0.101 д" Crucis . . . . . . . . . . . . 0.062

aCrucis . . . . . ..... 0.377 9Centauri.... . . . . .. 0.141 ZArgûs . . . . . . ...... 0.101 д Corvi ...... . . . . .. 0.060

aAquilœ . . . . . . . . .. 0.350 в Sagittarii . . . . . . .. 0.141 a Leporis ...... .. 0.100 o1Canis .... . . . . .. 0.056

Spica . . . . . . . . . . . . . . 0.309 а Pavonis . . . . . . . . . . 0.14.0 б Scorpii . . . . . . . . 0.098 a Circini . . . . . . . . . . 0.051

1;Argíis............ 0.161 ßGruis . . . . . . ...... 0.138 „Canis . . . . . . . . .... 0.093 vArgûs . . . . . . . . . . .. 0.045

Fomalhaut . . . . .. .. . . 0.161 ß Canis . . . . . . . . . . . . 0.134 7 Aquilœ . . . . . . . . 0.091

ß Crucis . . . . . . . . . . 0.155 б Argûs . . . . . . . . . . . . 0.131 В Capricomi . . . . . . 0.088

7 Orionis . . . . . . . . . . 0.107 À Argùs . . . . . . . . . . . . 0.131 д Argûs . . . . . . . . . . 0.087

(284) The values of р. which have been computed in conformity with these principles, and

which have served for the calculation of the foregoing tables, are of no importance except as

matters of curiosity. Nevertheless, as their consideration leads to a result of some interest in

reference to the amount of iníiuence which the light of the moon (or any other extrinsic light,

as that of twilight, aurora, &c.) exercises in enfeebling the impression of the stars on the eye,

I subjoin them in a short table, arranged according to the calculated values of M (the absolute

quantity of moonlight on each occasion), ou which they necessarily depend as their principal

argument. The logarithms are stated rather than the numerical values, for a reason which will

presently appear, and all the values of log. р. are diminished by 0.0845 (the logarithm of 1.033)

to bring them to correspondence with the final results in the table of Art. (283).

\ l

i Log. M. I Log. р. Log. M. Log. p.. Log. M. Log. р. u Log. M. Log. р.

G 2-7361 1.8040 S 1.9048 3.1398 L 1.9604 3.3318 D l 3.0131 3.7133

K 1.8136 3.0060 I 1.9310 3.1197 F 1.9815 3.1856 E 3.0134 3.4565

Q H 1.8676 3.0815 Q 1.9334 3.1151 B 1.9848 3.1513 M 3.0198 3.5158

R 1.8836 3.0036 N 1.9493 3.1936 О 1.9906 3.3851 J 3.0389 3.5589

A 1.8961 1.9991 P 1.9519 3.1858 C 3.0116 3.5168

i ч ‚

I
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(285) It is evident, on a mere inspection of this table, that д increases in a much higher

ratio than M. If we suppose it to vary as some indeterminate power of lll, or which comes to

the same thing, if we suppose the relation between p. and M to be expressed by an equation of

the form pi = h. MP, we have to determine the values of the constant coeHicients k and p,

so as to agree on the whole best with the totality of these conditions. For this purpose the

shortest and most effectual mode of proceeding is to project the corresponding values of log. lll

and log. д as abscissœ and ordinates on an interpolating chart, and pass a straight line in the

most advantageous manner among the projected points. This having been accordingly done,

and the extreme coordinates of the line read ой} its equation was found to be

Log р = 2.98 + Log M- 5.5015

which gives for the values of le and p

Ír = 0.0000031514; p = 2.98

whence the following value of pi, as nearly as it can be expressed by any formula of this nature,

,. = 3.1514 ‚‹ (1_%.O)"’; (А)

ТЬе value of p is so nearly 3, that the result arrived at may he simply announced by

saying that the value of the co-eflicient p. is as the cube of the quantity of moonlight.

(286) To perceive the full import of this law, wc must consider that a star which, when

the moonlight is of the intensity M, requires to be placed at the distance d to be judged of equal

brightness with the moon’s image, necessarily produces an effect on the eye which is measured

by -1%, because the moon’s image is seen not as the .star is on the variably bright ground of

the sky, but on a definitely dark ground, viz., the hinder side of the screen which carries the

lens, and similarly', the same star which with an intensity of moonlight : М‘ equalizes with

the moon’s image at the distance al’ has its actual effect on the retina truly measured by -gal

under its new circumstances of circumambient illumination. The ratio of these effects, there

fore, which we shall call s and s', will be that of 1% : 1%, so that we have á = 5;.

But by the very definition of the coeHicient у we have 5_2 = %; whence it follows that

з; = {Т ; which being substituted in the former equation, gives

' I м =
Í: ya ‘ = ‘ (В)

by simply writing for д and д.’ their values lz M3, and la M”, from which it appears that, within

the limits of our experiments, the efectiva impression af a star on the retina is inversely as the

square of the illumination of the ground of the shy on which it is seen prijected. I say within the

limits of the experiments, or within an illumination not much exceeding that of full moonlight,

nor much inferior to that of the moon in her first quarter; for it is evident that for much

greater or much feebler illuminations an empirical law of this kind will require modification,

since Venus is visible to the naked eye with the sun above the horizon ;* and since, moreover,

" General Bell, Secretary to Government for the Cape Colony, during the period of my residence in South

Africa, permits me to state that in the year 1835, during the months of February and March, he observed Venus
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in the total absence of moonlight, when no other illumination prevails than that produced by

the stars themselves and some slight remnants of twilight, the impression of each star is not

so violently exaggerated as this formula would then make it, but would agree better with some

‚ 2 ‚expression of the form Ё. = (MÍ т) where т is some small constant.

_ в IVI + т

(287) There remains a very interesting subject of inquiry, which consists in comparing

our photometric results with the conventional scale of naked~eye magnitudes adopted in our

sequences. To this end it is requisite to project the two series of values (those representing the

conventional magnitude on the one hand and the light on the other) as the abscissa and ordinate

of an interpolating curve, in the mode already so often exemplified. This I have accordingly

done, and calling z the conventional magnitude of any star (among those observed in both

series) and y its light, that of a Centauri being 1.000, I find the following table to result from

reading off the interpolating curve so constructed for every decimal of a magnitude between

:c= 1 and 2=3.6. The earlier magnitudes being purely arbitrary are omitted, and those

beyond 3.6 cannot be included for want of astrometer observations, which, indeed, already be

came difficult and uncertain below the third magnitude.

Readings of the Interpolating Curve, exhibiting the Correspondence between the Conventional Magni

tude т, and the Light y, of Stars as resulting from the Sequences, and from Photometric Measures.

.442

337

34°

300

269

1.7

1.8

1.9

2.0

2.]

.220

202

185

171

159

2.3

2.4

2.5

2.6

‚138

.129

.12о

‚112

2.8

2.9

3.o

3.1

°97

.092

.087

.080

3-3

3-4

3-5

3.6 »

.072

.068

.o65

062

4’ i 1/ 1‘ j У »T 3’ 1' .fl 1‘ У

1.0 .5оо 1.6 .242 2.2 .149 2.7 .104 3.2 .075

1.1

1.2

1.3

1.4

1.5

(288) A very slight consideration of the form of this curve, and of the course of the

numbers in the above table, suffices to show that it approaches very nearly indeed to a. cubic

hyperbola, the form of whose equation is (з: + a)f. _1/=b, and it only remains to determine the

numerical values of a and b, so as to represent in the best manner possible, the correspondence of

x and y throughout the extent of the table. To this end, supposing z, 2‘ to represent any two

values of 1: given by the table, and y, y’ the corresponding values of у, we have

(:c+a)’._1/=b; (rd +a)*.y’=b

whence it is easy to obtain

ï ‘Т М: г’ .—. 2

‘1=__1_**yi b=1/y'-<îa’__).

им-щ, Му-М
3/

with the naked eye, and without any instrumental aid in searching for her (beyond a recollection of her place in

reference to certain buildings, chimneys, &c.), from one of two stations in Cape Town, or from his country resi

dence on the Camp Ground, several hours after sunrise, on thirtytwo out of thirtysix days, among which were

twenty-two consecutive ones. After some days’ observation in the country, having missed the observation on the

Camp Ground owing to some light clouds, he found the planet at a later hour in town by sweepńzg, using an angle

and cornice of a church for a guide to the eye, and shifting his position backwards and forwards till found.

5 в



370 1N'rENs1'r1Es or LIGHT 0F STARS

Taking now the extreme values set down in the above table for ‚г, х’, у, у‘, we have

г = 1, у = 0500; 1" = 3'6, 3/ = 0'0Ü`2

whence, executing the calculations indicated, we find*

b=1,«= 1/21=o~4142

and for the equation between а: and y

01+»/É-1)».y=1, (с)

(289) How nearly this equation represents the curve in question will appear from the

following comparison of the values of у, as calculated from it, and as read olf on the curve as

already stated :

‘Т 3/ ‘T 3/ д‘ у 1‘ 1/

I

By Саше» By Equ. ' By Curve. By Equ. By Curve. By Equ. By Curve. By Equ

1.0 .500 .500 1.7 .110 .114. 1.4 .119 116 3.1 .080 .081

1.1 .441 .436 1.8 .101 .104 1.5 .110 118 3.1 .075 .077

1.1 .387 .384 1.9 .185 .187 1.6 .111 110 3.3 .071 .071

1.3 .340 .340 1.0 .171 .171 1.7 .104 ‚103 3.4, .068 .069

1.4. .300 .304 1.1 .159 .156 1.8 .097 .097 3.5 .065 .065

1.5 .169 .173 1.1 .14.9 .146 1.9 .091 .091 3.6 061 .061

1.6 .141 .147 1.3 .138 .136 34; .087 086

A better correspondence could hardly be desired, and certainly could not have been

expected. It is so complete, that as a representation of the totality of the observations, the

equation may be regarded as a perfect substitute for the curve, which latter may therefore be

dismissed altogether from further consideration.

(290) This equation once obtained, may be applied either to the numerical estimation of

the light of a star of given magnitude, or vice versâ, from an experimental determination of its

light either by means of such an astrometer as above described, or any other, to assign its place

in the scale of conventional magnitudes. Let us now therefore proceed to determine by its aid

the magnitudes which ought to be assigned to the several stars of our list in the table Art. 280, and

to compare them with those previously assigned to them from the sequence observations. This

is done in the subjoined table, in which it is, however, to be borne in mind, that the sequence

magnitudes of the larger stars, from Sirius down to Procyon or Orion, are purely arbitrary, and

rest on no other evidence than a hardly more than conjectural apperçu of the course of the

interpolating curve alluded to in Art. 244. The approach to agreement between the two series

in their earlier members which does obtain, is therefore, pro tanto, a verification of this

’ The exact arithmetical calculation gives b _-_ 1.0001, a = 0.4143. The coincidence, which is a remarkable

one, is purely accidental, and was not foreseen when the data in the text were fixed upon. It is true that the

value of y (0.500)‚ corresponding to a: = l was designedly chosen-the natural course of the interpolating curve,

allowing .some little latitude of choice at this place, which was taken advantage of to give a round number, but all

the rest of its course is strictly limited, this point once being fixed.
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conjecture, and of the extension of our nomenclature of magnitudes to degrees of brightness

higher than that to which the magnitude 1 is assigned in the adopted scale. In this part of the

scale the astrometer values are alone entitled to any consideration.

Comparison of the Magnitudes of 68 Stars as deduced on the one hand from the method of Sequences, and

on the other from Photometric Observation, by the aid of the Astrometer.

 

 

 

l

Star. By Seq. By Astr. Star. By Seq. By Asti'. Star. By Seq. By Astr.

Sirius . . . . . . . . 0.10: 0.08 7 Argûs . . . . . . . 2.08 1.98 e Centauri .. . . . 2.82 2.67

Canopus . . . . . . . 0.22 0.29 7 Orionìs . . . . . .. 2.10 1.78 1; Canis . . . . . . . 2.85 2.86

a Centauri . . . . . 0.34.: 0.59 г Argûs . . . . . . . 2.18 2.15 ö Scorpii . . . . . . . 2.86 2.78

Arcturus . . . . . . . 0.4.5 0.77 a Trianguli . . . . . 2.23 1.95 7 Corvi .. . . . . . . 2.90 3.26

Lyra ‚ . . . . . . . . . . 0.66 1.08 e Sagittarii . . . . . 2.26 2.25 к Argûs . . . . . . . . 2.94. 3.24.

Rigel 0.76 0.82 9 Scorpii . . . . . .. 2.29 2.09 ß Corvi . . . . . . . . 2.95 3.29

Procyo 0.85 0.97 д Canis . . . . . . . . . 2.32 2.15 Z Centauri . . . . . . 2.96 3.02

a Erida 0.93 1.09 a Pavonis. . 2.33 2.26 1r Argûs . . . . . . . . 2.98 3.26

a Orionìs . . . . . . . 1.00 1.02 ß Gruis . . . . . . . . 2.36 2.28 a Leporis . . . . . . . . 3.00 2.75

ß Centauri . . . . .. 1.14. 1.17 а‘ Sagittarii . . . .. 2.4.1 2.52 7 Aquilœ . . . . . . . . 3.07 2.88

a Crucis . . . . . . . 1.21 1.21 д Argûs .. . . . . . . 2.4.2 2.34. 7 Virginis . . . . . 3.08 3.37

Antares . . . . . . . 1.28 1.16 À Argûs . . . . . . . 2.4.6 2.35 у Argûs . . . . . . . . 3.08 2.97

a Aquila-, . . . . . . . 1.35 1.28 ß Сей . . . . . . . . . 2.4.6 2.45 д Capricorni . . . 3.20 2.96

Spica . . . . . . . . . 1.4.1 1.38 9 Centauri . . . . . 2.54. 2.24. б Corvi . . . . . . . . . . 3.22 3.67

Fomalhaut 1.4.7 1.54. [З Canis ........ 2.58 2.32 :Orionìs ........ 3.37 3.29

ß Crucis . . . . . . . 1.59 1.57 к Orients . . . 2.59 2.37 a Muscœ . . . . . . . 3.4.3 3.04.

a Gnus . . . . . . . 1.69 2.02 д Orionis . . . . . . . . 2.61 2.69 ß Trianguli . . . . . 3.4.6 3.54.

7 Crucis . . . . . . . 1.73 1.85 7 Centauri . . . . 2.68 2.64. 7 Trianguli . . . . . . 3.51 3.4.5

s Orionìs . . . . . . . 1.84. 2.20 в Scorpii . . . . . . 2.71 2.70 v Argûs . . . . . . . 3.53 4..30

е Canis  ‚ — ‚ - .    1.86 1.83 Z Argus . . . . . . .. 2.72 2.73 д Crucis . . . . . . . . 3.57 3.60

Ä Scorpii . . . . 1.87 1.87 a Phœnicis . . . . . 2.78 2.73 о’ Canis . . . . . 3.75 3.81

Z Orionìs 2.01 2.44. д Argûs. . 2.80 2.70 a Circini . . . . 3.78 3.97

ß Argûs 2.03 2.10 a Lupi. . 2.32 1.7;

(291) In judging of the general amount of coincidence between the two series here pre

sented, it is by no means desired to underestimate or unduly palliate the rather considerable and

numerous cases of discordance which occur. Out of sixty-three stars compared, inferior to

Lyra in brightness (for of the cases above that limit no fair judgment can be formed), there are no

less than eighteen in which the disagreement of the assigned values exceeds onefif'th of a magni

tude, a quantity respecting which the judgment of a practised eye cannot bc deceived. Never

theless, it ought to be remembered that these extreme differences are, in all probability, the sums

of errors in opposite directions, of' the values afforded by the two methods. And it _must further

be remarked, that in a majority of these cases the photometric determination rests on a single

night’s observation, and not unfrequently on a single equalization. The worst case of all, that of

v Argus, is of this description, and ought undoubtedly to be rejected as altogether erroneous, and

would have been so had not all selection been avoided. In others (such as those of a Gruis and

a Trianguli), it seems extremely probable that a difference of colour between the light of the

star and that of the moon has affected the photometric comparisons, leaving them, however,

consistent inter se. Lastly, if we look to the cases of agreement rather than to those of dis

cordance, we shall find no less than forty out of the sixty~three in question in which the results

agree within oneeighth of a magnitude.

(292) Опе very remarkable result of our equation (С) Art. 288, ought not to be passed in

silence, viz., that if the numerical values conventionally assigned to the stars be all increased by

the constant fraction 0.4142 (or 4/-2--1) the new scale ц)‘ maglzitudes so arising will represent the
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distances ф’ the respective stars to which they are ascribed, from our system, on the szzpposítíon 9} an

intrinsic equality in the light qf the stars themselves; (i. e. so that differences of brightness shall be

merely apparent, and supposed to arise solely from differences of distance). Now, as the con

ventional scale which we have adopted is, after all, purely arbitrary, there is absolutely no reason

other than usage, and (that hitherto a very vague and lax one) why this alteration of nomenclature

should not be made. In fact, so loose is the present practice, that it would hardly be felt as a

change. a Centauri would be our normal star of the first magnitude, ß Crucis of the second,

к Orionis of the third,* v Hydrse of the fourth, and б Volantis of the fifth; and these are the

magnitudes which actually stand annexed to those stars in our catalogues respectively. The

effect of such a change would be to place the nomenclature of magnitudes on a natural, or, at all

events, on a photometric basis easily remembered, the relation between the magnitude and the

light of any star being given by the very simple equation

M9 . L = 1 (D)

a Centauri being taken as the unit both of light and magnitude. It is of course to be under

stood, that in speaking of a Centauri, which is a double star, the sum of the two individuals is

intended, and the very fact of its being double, and composed of two very bright individuals,

gives a sort of security against the probability of its variation in our ignorance of the causes of

the phenomena of variable stars, inasmuch as there is a chance of compensation in the inde

pendent variations of two or more individuals, and at all events, the sum will vary in a less ratio

to the whole if only one of the two be variable.

* These stars are those on our list (C), in which the sequence magnitudes are 1.59, 2.59, 3.59, 4.59. a Cen~

tauri has, properly speaking, no sequence magnitude, and is our assumed standard. ‘г Orionis is ill determined

in the astrometer series, as are all stars below the 3rd magnitude.



CHAPTER IV.

OF THE DISTRIBUTION OF STARS AND OF THE CONSTITUTION OF THE GALAXY

IN THE SOUTHERN HEMISPHERE.

SECTION I.OF THE STATISTICAL DISTRIBUTION OF STARS.

(293) That the comparative abundance or paucity of stars in any particular region of the

northern hemisphere, and of the southern, so far as visible in our latitudes, has reference to its

situation in respect of the Milky VVay, is a proposition which the researches of Sir William

Herschel have sufficiently established, not merely by the general aspect of the heavens when

viewed with the naked eye, but also when examined with powerful telescopes in a mode which

may properly be called statistical,-that is to say, by counting the number of stars in the field of

view of one and the same telescope at a great number of given points in the concave of the

heavens, and so estimating their comparative populousness in stars, in their different districts.

The results of a system of observation of this nature have, as is well known, conducted him to the

highly remarkable and interesting conclusion above mentioned, and to this further consequence,

that all the stars visible to us, whether by unassisted vision, or through the best telescopes (such

at least as are scattered, or not congregated in resolvable nebulœ, or globular or similar highly

condensed clusters) belong to and form part of a vast stratum, or considerably Дании! and

unsymmetrical congeries of stars in which our system is deeply, though excentrically plunged,

and, moreover, situated near a point where the stratum bifurcates or spreads itself ont into two

sheets.*

(294) It may easily be supposed that the opportunity offered of carrying out this great

induction by observations made with the same telescope, similarly used in that part of the

heavens inaccessible to its author, was not neglected. So soon as a knowledge of the regions

where nebiilœ might more especially be expected had been acquired, so as not to hazard too

much by continually interrupting the sweep for the purpose of gauging (z'.e., counting the

number of visible stars in determinate fields of view), a system of star-gauges was set on foot, at

first somewhat irregularly, but after a very few sweeps, more systematically, so as to dot over the

surface of the heavens, as it were with a regular tesseration of gauged or counted fields, disposed

at definite and equal intervals of Right Ascension and Polar distance, viz., 10'“ of time in R A,

and 1° 30’ of arc in N Р D, as shown in the following woodcut, where the circles indicate the

fields of view, and the zig-zag lines connecting them, the course of a telescope passing from one

* Phil. Trans. 1785, p. 213.

5 c
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to another during a single sweep, supposing it devoted only to this object. Not that it was

expected, or, indeed, considered possible actually to count so great a multitude of fields as this

plan, completely executed, would require. But it

d E/ b/ was considered, lst, that many gauge-points must

escape observation in consequence of the inter

ference of the more important regular business of

the sweep; 2dly, that some system was necessary to

prevent confusion, and unequal observing, and that

the system proposed offered the advantage of being

easily carried in the memory ;‘* 3dly, and more

especially, that it was desirable to ensure an absolute

;)\_ Я р impartiality in the selection of the gaugepoints,

which could only be done by determining before

hand where they should occur, rather than trust anything to choice, when, in all probability,

more crowded fields might have obtained an undue preference in the richer regions, and more

empty ones in the poorer, owing to the natural tendency to bring out into prominence any

thing which at the moment appears a feature.

(295) About 2300 gauges have been thus obtained, which, though leaving some blanks, in

zones which had either been sufiiciently swept over before the gauges were commenced, or

where, for other reasons, their registry was interrupted, yet afford ample materials for testing the

validity of the induction in question, and for estimating the comparative richness of every con

siderable district of the southern heavens. They are digested and arranged in the subsequent

synopsis, in which the following particulars require to be noticed.

(296) The setting of the telescope upon the gaugepoints in P D was performed without any

regard to precision; the microscope being usually brought to a rough reading of 0°, 1° 30’, 3°,

for the extremes and middle of the zone, neglecting the correction for the minutes of zero error,

unless conspicuous enough to be troublesome, in which cases it was roughly applied. So, also,

in R A, the chronometer error was habitually neglected, unless unusually great; and it would

frequently happen that, owing to the interference of an идут, а delay of one, two, or three

minutes beyond the regular preconcerted times (От, 10“, 20"‘, &с.) would occur. For all these

reasons it is probable that hardly any of the gauged fields can be accurately identified, nor is it of

the slightest importance that they should be so. It suffices that they occur about (í. e., in the

immediate neighbourhood) of their intended placesin the majority of cases, no doubt, over

lapping them over some considerable portion of their area. This circumstance is taken

advantage of to effect a material saving of space and printing in their synoptical_presentation, by

referring each gauge to its nearest intended parallel of declination and decade of minutes in

Right Ascension.

(297) As a preparation for this synoptic presentation of the gauges, each observation was

first projected from the gauge'-:book on a large chart constructed for the purpose, the number of

* In the system of sweeping pursued, where zones of 3° in breadth from the equator either way to the poles

were observed, the rule for the gauge points adopted, after some little hesitation, was as follows :-lst, Even hours

(Oh, 2“, 4“, &с.) begin their gauges at the northem limit of the zone, odd hours at the southem; 2nd, Even

multiples of 20“ in R A correspond to the northem limit, odd to the southern; 3rd, Odd multiples of 10"“ (lO,

30"‘, 50ш) correspond to the middle of the zone in P D.

_ _ __ _ M 1_m_„„ _____-_ ......_.._.._. —‘ ff-~- Й _ ä _ _ _
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stars in the gauged fields being written in their proper places, like the soundings in a hydro

graphie chart. In so doing, the actual observed places (as nearly as recoverable) of the gauges

were laid down. By this means it was found, as expected and intended, that in regions swept

over twice or three times, blanks left in one sweep were very frequently filled up by the obser

vations of another, so as to cover the ground of large districts with great regularity. In a great

multitude of instances, however, duplicates, and even triplicates of particular gauges would

occur, seldom exactly coincident in place. Wherever this happens, найдет of the individual

gauges is registered in the synopsis, but a mean is taken of all the numbers, to give the gauge

number corresponding to the _qaugepo1'nt to which both the observed places belong, or that

nearest to the mean of the places. When the mean so taken is a fraction, the nearest integer is

set down, and when the difference from an integer is exactly Ё, the integer next less is

preferred.

(298) The arrangement of the synoptic table of guages is as fol1ows:-All the gauges are

arranged on meridians and parallels. Under the heading of each meridian, denoted by О“ 0'“,

О“ 10"‘, &с. at the head of each double column, are entered, in the first column, the several

parallels on which gauges have been observed, and in the second, the number of stars in the

field corresponding, by a mean of the gauges. The parallels are 58 in number, being numbered

from 0 to 57 inclusive. The parallel 0 corresponds to NPD 90°; parallel 1, to 91° 30’ ;

parallel 2, to 93°, and so on, increasing by 1° 30’ for each unit, only that the last parallel, No. 57,

corresponds to 175° 0’, instead of 175° 30’, the interval from 171° to the South Pole having been

divided into two zones of 4° and 5° in breadth respectively. The dots attached to the gauge

numbers indicate the number of fields, a mean of which is taken in each case.

(299) The Polar gauge is a single one, and contains 14 stars, by a mean of three ob

servations, in each of which the true pole was in the field, though not exactly central.

SYNoP'r1c TABLE of SOUTHERN S'rAn«GAUG1=.s, arranged on Jlícridia-n.s and Parallels.

Par. Gau. Par. Gau. Par. Gau. Par. Gau. Par. Gau. Par. Gau. Par. Gau. Par. Gau.

oh. om. о 11. 20 m. 22 1 h. rom. 1 11. 30 ш. 50 3. 30 10 14 13.

2 8‘ I5 5_ 26 6. 17 4. 3 5 56 9. 3g 18 5.

6 3’ I8 L 46 11. 19 я: 17 5 ц 1 Ь о m 30 11. п

п 7. ю 3- 44- 11. 21 8. 1:3: 5. i 5 l 42 11. 0 7i

ц’ 7' 18 8‘ о 11. 2 I 3 L 48 l 38 4.

I6 1_ 36 7. S ‘ 7 5‘ 17 7 5, 4 I4" З 5.

25 ‚с. gg 7_ Ё:- 31 10. 23 9. И Q_ 50 10: 42 7.

13 7, 4: 39: I7 — 5 — 13 п" 1c9>. 4:34 13- ' 5- ' 29 3~ ' '

36 7, 50 7.2. Q_() з, Ё’? 16' 37 19‘ 31 7 а h lo m 52 ‘з’

38 10: 51- 10- 23 16. 9 ‘г 37 8. - - SÉ : -
40 9.’. й 27 о. *ii I ' 41 6. 3 g_ 5 °

42 11. °  3° m- 43 14. 1 11. 20 111. 43 5 4,3 7_ 7 ,Q_ lí..

44 Is- 3 4. 45 5- 4 ,„ 4? 49 7- 9 s. 2 ь. 30 111.

+3 3- 1 1- ———’— в з. 5 ' S1 ‘О 13 ‘з- з в.

50 8: 15 „__ 111.0111. I2 4" 4 15 7, ‘З s_

52 10.-. 19 13. ц ¿__ I4 ,_ 111. 4om. 211. om. 17 1. 15 б:

54 I3 i ’-3 5- 18 6. 28 6. 10 6. 2 6. ‘9 б‘ 17 ю

0‘ 8. 21 . `

М з: в. zt з: gz ‚:: :z з: .î г. ‚‚ i :; 1;;
1 + zz 1: з: + з‘ 2- -8 2:’ ‘г ‘— г; г’ ч »

lf Q~ ‘ 3 ll. 4.0 11 . I 9. ' 7,7 1o_

23 9- 5’ 11 1 42 10: 42 10 24 4.. 18 6. 5’ 6- 1,9 6 д
35 4.- wih 40 m 46 9. 48 6. 28 zo 53 9- 3, @_

11.   0 . . . . D
2.1 8. 6 5. 52 I8. Ё‘: 10 4 1 h’ 1° ш‘45 5. 2o 9. 56 11. 54 12. 44 11 28 5. 10 5. 39 3,
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Par.

45 8

49 11.

51 14:

53 9‘

2 h. 40 m.

11 6 :

14 11.

I6 4.

11 7.

14 9.

16 9.

18 8 :

32 7

36 6.

38 14.

41 14.

48 18.

5° 14»

51 9.

54 13

1 h. 50 m.

3 7

7 3

9 9

13 15.

11 1.

13 3.

17 6.

19 10.

31 11.

4-1 9

43 6.

48 0.

49 10.

53 10.

3 h. 0 m.

4 3

8 5.

10 9.

14

16 9.

12. 8.

24. 2.

16 8.

18 1

30 10

38 15.

40 11.

44 11.

5° 19‘

51 13.

54 17

56 13.

3 h. 10 m.

9 9 д

11 8.

13 5

15 7

11 9.

13 9.

25 1.

19 13.

35 16.

41 7

49 13

51 18.

53 13~

Gau. Par. Gau.

in

Par.

18

30

31

34

40

44

48

51

54

4 Ь

7

9

11

13

17

27

29

31

33

41

45

49

51

4h

8

14

16

18

22

24

16

30

31

35

36

41

44

46

50

51

54

4h

9

15

11

23

25

27

29

30

31

32

зз

з5

59
4.1

45

49
51

sa

6

З

IO

16

10

11

Gau. Par.

I2.

4h.

3 h. 10 m.

1 5.

6 1.

8 7 :

10 9:

12 10:

22 8.

16 9.

23 6:

40 12 :

48 13.

50 11.

51 8:

54 19

3 h. 30 m.

7 3

9 6.

11 5.

13 8.

15 5.

15 6.

19 8.

31 13.

33 9‘

41 13.

49 11.

53 19

3 h. 40 m.

8 6.

10 10:

11 9.

14 14

22 IZ I

14 7.

30 б.

34 7

42 9.

50 5.

52 10.

56 13.

3 h. 50 m.

7 10:

11 9.

13 91

17 8.

19 14.

11 3.

13 9:

15 15.

19 11.

33 9 д

35 5

36 5.

41 10.

51 9.

53 8

4 h. 0 111.

6 11.

8 6.

10 6.

11 11.

14 9.

16 10.

20 7.

11 8.

24 10.

16 9:

16.

4

0.

11.

9.

10.

18.

15.

IO Ш.

7

10.

11.

16.

13.

8

4

8.

10

10.

13.

13.

16.

20 ln.

15

15.

15.

I2.

14

13.

I I.

I2

в.

9.

9.

12.

19.

ZO.

‘4

Il.

ZO.

30 m.

11.

15.

10.

14.

5.

11

13

5.

14.

11.

11

18

9.

16.

19

10.

15.

13

40 m.

16.

11.

11.

11.

11.

16.

Gau. ‘ Par.

14 16.

16 19.

30 10

31 11.

35 11.

38 10.

44 14-~

46 11

5° 5

56 9

4 h. 50 m.

7 10

11 8.

15 10.

17 14.

19 18

11 15

13 9.

25 14

29 15

30 8.

31 9

35 11

39 13

45 17

5 l1. 0 m.

З 9.

10 17.

11 9.

14 16.

18 13.

22 11

24 15.

18 17.

30 13.

31 9

35 11

42 19

52 21

54 11

57 11

5h 10 ш.

9 18.

21 15

23 22.

31 17.

33 17

35 10.

39 17

51 11.

5 h. 10 m.

6 8.

8 11

10 10.

24 14.

35 11

38 11.

5° 5

5h. 30 m.

13 13.

15 18.

19 17

11 11.

15 14.

27 14

31 14

Gan Par. Gau.

31 14. 35 18 :

33 17: 37 16.

35 18: 43 15.

39 212 Z5.

41 18. 51 18.

51 10. a

53 8. 6 Ь. 10 m.

55 55‘ 10 18.

sh. 40 m. 11 18.
14 27.

14 13. 15 35.

18 11. 16 41 :

zo 30: zo 35.

11 13. 22 28.

22 22. 26 17.

18 14. 17 33.

19 11. 18 17.

35 15. 31 36.

36 13. 34 26.

41 17. 38 11.

4-2 22- 39 7-3

51 8. 41 16.

C 45 24

5 h. 50 m. 46 16.

‚5 M_ 50 10.
16 37. 57‘ 17

17 з!’ 56 6.

1 1 .

22 zg 6 h. 30 m.

15 17. 9 39.

17 13 : 13 31.

19 11. 15 35 :

31 15 : 19 37:

33 17 : 11 43.

35 10. 13 20 :

41 10 : 15 25.’

51 16. 27 18 :

C 31 37

6 h. 0 ш. 33 38‚

. 35 29°

.ä 1:: и12 20. 4’! 1°'

ц 3 I : 45 25
16 17. 49 п’

18 14. 5‘ I7'

19 16. 55 14"

11 15. 55 I5'

16 1 .

27 zg: 6 h. 4.0 m.

18 15. 8 35.

19 30. 10 43.

34 23. 12 34.

38 8. 14 45.

40 19. 15 35.

4.8 19. 16 58.

50 10: 18 54.

52 19. 24 36.

54 19: 16 19.

57 9- 56 25
-1, 40 20.

6 h. 10 m. 43 17.

‚г, 46 з5

13 16. ‘Ё:1 4.0. 

lâ 35_ 51 16.

19 19 : 57 2°'

1] Z

23 6 h 50 m.

15 18 : 9 43.

31 16: 11 31.

33 18. 13 43.

Par.

15

19

13 17.

17 36.

31

33

35

4.1

46 ‘9

49 18.

51 11

57 ZO

41 .

16.

35 =

14

20:

7 h. 0 m.

10 56

14 63.

16 60.

19 48.

20 77

21 46

23 32.

26 45

27 42.

28 зз

42 25.

43 11.

44 16.

45 10.

46 15.

48 17.

50 18.

51 13.

54 22.

57 17

7 h. 10 m.

9 60.

11 50.

13 80.

15 50.

19 75

11 51.

23 39'

18 60.

33 3°

35 3°

41 10.

43 24

49 19

51 10.

7 h. 10 m.

8 50.

10 60.

11 65.

14- 74

16 50

18 72.

21 73.

24- 39

27 43

19 42.

3° 49

41 13.

45 25

48 16.

49 15

51 11.

7 h. 30 m.

9 200.

Gau. Par.

60 ‘ Il

‘з
14

15

19

Z1

‘з
25

27

29

55

59

4!

4з

45

41

49

55

IO

14

16

19

2 I

4.0

42

52

53

54

7h

9
15

19

23

25

27

29

3!

зз

з5

49

8

10

11

14

18

19

11

22

23

24

25

18

29

31

34

35

37

39

42

45

46

48

51

51

54

Gau.

59

54

110.

140.

53

68.

55‘

46.

57

38:

37~

30.

18.

15 :

31.

14:

15.'.

17.

7h. 40 m.

48.

88.

105.

55

40.

19.

33°

16.

13.

I8 :

50 m.

54-1

80.

84 :

36.

24.

51 ‘

61.

30:

39’

13.

8h. 0 m.

41 :

66.

69.

66.

65.

80 :

81.

96.

50.

70.‘.

36.

741

64:

43 =

14:

16.

46.

33

34

37

17 :

18.

11.

35

16
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Par. Gau. Par. Gau. Par. Gau.

8 h. 1o m. 4.7 4.3: 52 25

13 7o_ 51 1 . 54. 25.

I5 ¿L? 55 22. 57 10.

за 8h.4,om. 9h. 10m.

22 200. 8 32: 9 10.

23 60. 10 37. 13 20..

3 г: 2:’ т; 2:"25 1,7 : I ‹

27 21 : 16 4.2. 19 4.6.

9,9 4.9:: 18 29. 20 28.

30 4.8. 22 30. 25 56

3; 62: 24. 67. 27 39.

32 4. . 27 21. 31 9.

33 16. 28 27. 33 4.9.

35 30: 32 55. 4.1 67 :

37 37- 34 48- 51 38

39 4.5. 38 80: 53 4.1.

4’ 45«°- 4° 46- 55 33»

43 "3- 41 44_ li

4.5 2g- Ё ~ 9 h. 20 ш.

47 3 : i ю 21.

49 17: 4.6 33. _

53 “_ gj §21 ÍÈ Í?.

8h. 20 ш. 51 29. xg 37':

-C 4s= S’ __‘°' ЁЁ 1?‘
14» 48 i 8 h D m 3 1 25.

15 53- ° 5 ' 32 12:

16 52. 11 17. 34 53,

22 70. 13 22. 35 п“

24 50. 15 28: 4° 53;

26 4.5. 17 4.8. 43, 55,

30 : 19 4.0:: 5° 34,

31 . 25 4.2. „___

Ё: 9 h. 30 m.

36 56_ 30 9, Il 86.

37 37- 31 41 = 13 ‘7 =

40 22. 33 60: 15 192

42 24= 35 7°- ‘7 35 ‘

4_4, 31. : 37 68. 19 21 1

45 37. 39 62: Il 38 1

46 4+ 43 31= 13 36‘

48 31- 45 s4= Í; 5:
50 20. 4,7 44: ~

51 2%. 51 17. 2952 2 . 53 4.7. 31 I ~

54. 10. 1_ 33 13;

56 17- ъ. . 35 ‘___. 190 о 214 37 16‘

8 h. 30 m. п ‚9_п 24. 14. 37: 4,5 50.

13 60. I6 2-8. 53 3,3,

15 37: 55 22.

17 70.  _.l

:z 32"’ is н’ «ш
23 7! : Z4 4.3. I1. ZI.

3_5 53, 25 54.: 14. I3:

27 51. 26 75. 15 22.

39 46,-, 27 34. 18 2.8.

31 73. 28 33. 20 23 :

33 52- 34 46= 25 36

34. 15. 36 81 28 33.

35 37- 38 97- 3° 35 =

3’ É“ îì ЁЁ’ 31 «Ё?
39 °— ' ‘

4.1 4.3 : 4.6 60. 38 130.

43 34= 43 31- 5’ ‘+

45 53» 49 ’7 S4 34

Par. Gau. Par. Gau Par. Gau. Par. Gau. Par Gau

9h. 50 m. 15 23: 23 19, 52 15: 14. 10.

9 ,_O_ 23 29. 24 17. 54. 25. 3o 28 :

и I9_ 25 28. 28 15. 4- 32 45:

I3 x5_ 29 31. 30 28. 12 h. 10 m. 36 4.8.

I5 23: 37 98. 31 38. 7 5_ 38 115.

17 27 39 214° 36 47 ’ 15 10. 4° 90‘

19 1,6: 4-3 59’ 39 15°‘ 25 13. 47' 85

15 2 I 4.5 80. 42 4.0. 7_9 M_ , 4.8 66.

‚7 ‚9` 46 74» 45 92- ‚о „_ 5° 29 =

29 54: 51 23. 4.6 75. з, M_. 52 30:

31 95; 55 17- 43 3'- 33 53. S4- 17
10 “'81” 5° 31- 1 56 74‘

33 3‘ 10 h. 4.0 m 5, 55 37 5 '

37 10°- 14 15, 6 ‚о‘ 4-3 99 i

39 125. ‚в ч” 5 ‘ 47 7. 13 h. 10 m.

Ё; ‘Ё? д‘; 15- 11 h. 30 m. ¿S3 24‘ 7 ‘6

‘ 20. 1 4..

51 39. 3:9 z5_ 17 8. 12 h. 20m. 3353 3‘ 30 33. Z5 29‘ б 9. 37 62.

10 h о ш 36 1:0‘ 3? 4.?‘ zo zg' 39 SÉ.

‘ ° 4,5 I : ' 30 2. : 4.1. Il .

12 14- 47 63- 33 fz' з‘ 5°- 43 193

14. 17 : 4,8 38. 39 4'°‘_ 32 60. 4.7 95:

18 18 : 50 4.2. 4% 54‘ ‘ 34. 55. 51 4.0.

23 29. -1 48 53' 33 67‘ 53 39

24. 22. хо Ь. 50 ш. 4’ 4"'_ 4.2 9. 55 4.3.

18 3°= 9 15- ‘г ‘з’ 49 48- -4

30 59’. 15 п; Ё; 54 12. I3 h. zo m_

gg £5', i3., 55 21- 12 h. 30 m. É 4
3 _ д li _ 1 12.

д: ¿Dà 11 h. 4.0 m. lg Ig.' 28 13.

. : 6 . 31 4- ~

ЁЁ ЁЁ- ЁЁ ‘Ё? -Q 3. 23 Н’ з‘ SS
49 41- 44 49- ч 7- 31 45. 3: 125:
51 15. 4.5 90. 26 26. 37 „_ 4- 5

51 3°- 47 55- з‘ 5з- 43 43. 1‘; ‚г,‘

il È? Íîl ЁЁ ЁЁ] ‘4 " 48 и =

10 h. хо ш. 53 37_ 4_3 g5_ 50 44

13 11. —’ h — 4,5 80. 55 35_ 57’ 45’15 15: Il -Om- 4.8 4.7. mè1

39 35- :É ig
5; nh. 4.0111. 13h. 30m.

25 39. 26 17: 1_ 6 5’ I5 ц“

29 5“ 29 36_ h 8 10. 25 18.з‘ 9°_ 30 34: U  5° m- 18 16. 29 26.

20 1 . 33 50.39 106. 31 38. 7 6- 3

4.1 14.0. 32 4.1. 9 "- 24' п" 37 66:

43 7o_ 34 4g_ 23 20. 1g É5 = 39 65 =

_ 5 5g_ 29 21. 3 3‹ 45 3545 З? за 1 о- з‘ 45- 4’ 38= 47 77’
5;, д‘ 3 9 l 33 51. 4-4- 68. 4-9 57

Ёз 25‘ fi 331 35 Н‘ ‘fs 36’ 5‘ 43“

2 so „_ 4; ss. 49 1°- 53 44

10 h. 20 ш. 52 19. 44 94- 5° I7 ’ 2

‚в 24- 53 37- +5 7*' 5'* "" ‘з h- 4° m
13 17- 54’ __ .I.8_' 12 h. 50 m. 5 6

:2 11 h. 10 m. 57 29. 7 m, 8 7‘

: : 2 _ I4 9‘

3° 36‘ lg а? 1; 15 14..
з; 44,; 13 I6- IZ I1. O Ш. 2 I 3° 3o_

39 144- ‚5 „1_ 16 9. г î ' 32 33.

if Ё‘; 35 67- 1; ‘4- Ё; sgf 33 7"
1 ‘ в . 1 33- ‘О 9°

48 68’ ¿_ 30 38 : 7?. 42 125.

+9 4“ в ‚ 34 44- " 44 5

5° 33- Ё; ‚Ё ‚в 3s. 53 ‘5’ 4s es;
S4 7-7‘ 5, ,1_ 4.2 120. h 50 39.

1—__—————._ 44 61 д I3 ‘ om' 52 24..

'° h- 3° m- 11 h. 2o m 4.5 89. 6 5. 54 18

9 8. 14. 8. 4.6 98. 8 7. 56 24..

511
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Par. Gau. ‘ Par.

13 h. 50 ш. 16 12.

15 18. 3; 53‘

29 30. 3 52’

35 3o_ 38 28

4.3 88. ‘_

4_5 “_ 4.8 62 .

47 7°- 5’ 5”'
49 32 : 54. 1.6.

51 33
53 +2_ 14 h. 50 m.

55 1-3- 5 13

4 9 19.

14 lx. 0 m. 15 14..

6 11, 17 53‘

14 10. 3’ 34'

16 16. Sg

24. 17. 4’ ‘

26 27. 39 1°'

‚в 19. 41 46

з= 33- 45 78‘
36 is. 47 85

43 1, Q_ 49 53‘

44 22. 51 48

4.8 56 : 5:

50 36 : 15 h. о m.

5’ 43' 2 13.

54 7-3- 5 7_

8 14..

14 h. 10 m. до ‚7_

7 5_ 14. 19.

15 15 д 16 7.3.

3; 35‚ 24 30.

43 106 23 4-5

45 ;9_ 38 25 . .

47 74- 39 ‘о’

5! 34. 4.0 37.

_____î 42 31..

4.4. 1 0.
14 h. 20 m. 46 69:

10 14.. 4g 49_

14 IS- 50 4.3 . .

15  18.

Gau. Par.

9 53

30 28. 54 ,5_

34 37

36

38 : -

4.1 87 : 5 |7

44. 61. 7 13

45 53 ; 13 18.

5° 43- 15 3

53 13- 17 55‘

___ 31 38.

14 h. 30 m.8 11. 37 4.8.

9 21. 39 18.

15 12: 4.1 60.

31 14-- 43 93 =

37 38- 45 85=

43 7°- 47 74’

45 49- Si 57

47 77- -ài

49 67" 15 h. 20 m.
51 53- 8 6

53 26. 1 

¿_ 12 14..

14 h. 40 п1. Ё:7 I4» 39.

31.

8 19. 36 47.

7214. 16. 40 :

46' 15 h 10 ш

4! . .

Gau.

44 74 '

4.8 51. :

50 41.

52 36.

56 30.

15 h. 30 m.

3 13.

9 21.

13 19.

15 35-'

23 24.

зз 65

36 54»

37 26.

39 103.

45 69

4.6 67.

47 65-'

51 50.

53 20.

15 h. 40 m.

2 5.

6 12.

10 18.

14 10.

16 20.

22 46.

1.4. 23.

з4 36

38 86.

46 58:

48 54

50 4.1:

53 26.

54 22.

15 h. 50 m.

3. 14‘

7 |7

9 15

15 18 . .

23 32:

1.7 1.6.

33 26.

37 60.

4.5 81.

47 541

49 32

5| 44 =

53 35

16 h. 0 m.

8 17 :

11. 16.

14. 16:

16 25.

22 45.

24. 10.

26 15.

1.5.

200.

77

70:

25 :

22.

32

36

40

44

4,6 65.

48 7°

52

S4

56 ‘4

Par. Gau.

16 h. 1o m.

3 ‘4

7 8:

9 ‘3

11 28.

13 0.

15 13 :

23 11 :

33 5°

43 76

4.5 81.

49 31

16 h. 20 m.

2 14..

6 16.

10 11.

11 1.

14. 13.

16 4.

24. 17.

30 4.0.

з4 56

39 49

46 36.

5° 41

52 29.

53 1.0.

54, 21 :

16 h. 30 ш.

3 13

7 17

9 12:

11 1.4..

13 12.

15 16:

19 20.

23 51. :

31 15o.

4-3 7°1

45 4°

49 35

51 35

53 3°

16 h. 4.0 m

8 12 .

12 17 :

14 11 :

20 50.

22 70.

24. 56.

36 71.

44 60.

48 32.

52 32 .

56 21.

16 50 m.

3 16.

7 22.

9 5:

11 12.

Ч 37

15 34=

23 45

35 53

39 63.

45 44

17 h. 20 ш.

6

8

10

12

20

22

40

44

48

52

54

56

1711. 30 m.

@ÑCïkn

9

‘з
Is

‘з
31

39

43

45

47

49
51

53

Gau., Par. (sau. Par.

53. 17 h. 40 m.

Par.

47

49 48

53 22:

17 h. 0 m.

2 11.

6 20.

10 29.

12 60.

14 37

16 50.

18 42.

22 40.

24 30.

28 60.

36 80.

38 4.1.

4.2 61.

46 45 =

5° 43

52 16.

53 19

54 '7

17 h. 10 m.

3 7

7 15

9 15

13 48.

15 15.

39 37

43 58

45 53

47 37

49 45

51 12:

1.

19

SO.

вв.

O.

27.

38.

28.

II.

15.

6.

1.

13.

24..

52

21.

30.

59

100.

32.

37

40.

38.

37

24.

33

36.

34

2 29.

6 16.

8 21.

10 72.

12 27.

19 200.

20 130.

22 neb.

38 62.

42 30.

46 35

50 3 1.

53 12.

55 14

17 h. 50 m.

9 18.

1 1 43.

14 neb.

19 innum.

27 150.

31 84..

39 37

41 29.

42 1.3.

45 54‘

47 45

18 h. 0 m.

4. 11..

6 14.:

8 23 :

10 53 :

16 23.

19 ínnum.

24 1 10.

26 17.

30 63.

34 5°

38 36.

40 3 1 :

42 50.

43 ’9

44 4-1 =

46 43

4.8 1.6.

52 20.

56 17.

18 h. 10 m.

5 8.

7 22.

8 50.

9 80.

10 _ 4.9.

19 mnum.

20 do.

1.1 do.

1.2 da.

27 60.

31 76.

43 35

44 28.

45 3 1 1

53 23

18 h. 1.0 m.

6 18 :

7 1.

Gau. Par. Gnu.

1.8 55. 19 h. 1o m.

4.031. . ‚ _

з‘ 36- ‚Ё Él..
4-2 33‘ 33 13‚

44 38‘ 17 36

46 з4= 4, „_

SO 7.5: 18 :

54 15- _

1 30m 88h. .

19 h. 20 ш.

4. rich. п5 15°' 32 31..

з 3:‘ 1- з“
' 38 20.

19 96.
21 65. 4lв ‘*‘* '

13 5 ‘ 4.6 20:

17 46’ 48 25.

ё; 50 1.6.

37 5*
39 ,_s_ 19 h. 30 m.

4.1 19. 13 31,

43 18- 33 33

47 37- 35 2-1.

5! I6. 43 1,9,

53 |00. 4,9 39,

-¿___ 51 1.3.

18 h. 40 m. 53 il'

8 39 ‚ 55 3

10 40.

,S 7," 19 h. 4.0 m.

26 29. 14, 7,9,

36 34. 22 17.

33 19- 34 17 =

4.1. 29. 41. 12.

4.4 31. 44 21.

45 22. ___________

4’ 3!‘ h. .54 9- ,193 502:1

18 h. 50 m.7 66. 47 7,9,

I9 39' 49 14

1.7 36. ___

Ё; 20 h. 0 m.

43 25- 12 32.

45 27- 20 28.

4.9 28. 24. 18.

52 16. 30 15,

‘___. 36 17:

19 h. 0 m. а’:6 53- 4.8 18 :

10 63. 4,9 18.

14. 71.. 52 19.

2 47: 54. 10.

32 22. ___

34 34
38 “_ 20 h. 10 m

4.0 13. 13 19.

42 23 : 21 29.

46 31. 27 21..

48 15. 31 13.

50 21. 4.1 18.

5‘ 19- 45 17

51. 24.. 47 12.

54 17- 49 ’9

56 11. 53 17.
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Par. Gnu. Par. Gau. Par. Gau. Par. Gau. Par. Gau. Par. Gnu. Par. Gau. Par. Gau.

zo h. 20 m, zo h, 50 щ. zx h. zo m. 4z 10. 22 h. 20 m. 22 h. 50 ш. 47 9. 23 h. 40 m.

zo ‚а 25 16. 2 12. Ё: Ё б. 3 7. 53 zo' 4 13.

26 22. 27 9‘ zo ч‘ 54. 22. z з’ 25 23 h. zo m. 8 7‘

32 I3. 29 21. zg. 3‘; 29 . 6 1 7.

3% 16. ïo и h so m äo 17: 16 6: 1,3Ã., 48 13- 44 2°- ,S ф 46 13- 45 ‘Ф 22 4- во 4

42 I7 49 12. 48 19. 27 M_ SÉ :S  4-7 I9- 110;. 4-.. 33 7:

46 zo. g_ 50 17.. 35 I3' 5 49 о. 3 ё. 4.0 lz.

5° "о zx h. 0 m. 53 ц. 4-Í 13- 54 l _ suп‘ 15. 3

54' 17’ 4 ,1_ 4’? I5' zz h_ 30 m_ 23 h. 0 m. 4.0 14. 46 8.

lg zz U: 21 h. 30 ш. 5 9— 8 5_ 4.4. 7. 50 10:

20 Ь. 30 111. 26 11. 3 11. 3 18 1. 48 п‘ 54 "

28 12. 21 18. 22 Ь. о m. 7’ и „_ 5° Ч’ $6 13

13 14- . . ‘ ‚ 5= U- _1
Н =з= Ё; ‚Ё. " “' 35 "’ ÍÈ Ё 54 ‘з
2.5 8. 4; 15_ 19 14. 14‘ 5’ 41 hl” 28 ’i 13 h' so m'

27 9» 44 13. 35 7_ 34- 5- 45 15 : 38 M_ 23 h. 30 m. 7 3.

4-3 14-= 46 19. 43 19: в 47 i3' 4,0 13. 3 „_ ‘З 3

45 9‘ 50 13. 4_5 10, 44 I4: 49 I4" 41 Io_ ‘З °_ I5 9.

47 16‘ 47 18. 3 53 4’ 4.6 5 17 6, 17 5

53 ’ï~ 4.9 13. 4 9’ 1“ 50 ,5 ‚п lo z1 5.

D 21 h. 10 m. 51 7, Ё: 22 lx. 4o m. Sz ю 27 7: 35 9.

zo ь. 40 m_ 3 „__ 53 1o. _lì ,_ 5_ 3:. zg 6 lg.

2 _ -_--_-l zo 17. - 35 3. '20 11: 2; Iâ, H h m и’ ь’ ю ш 26 8: —Т'—— 37 6. 4‘!ч 14- 41 9. ' 4° ' и ‘5- 36 5- ‘3 ' '° “" 39 14- 43 '

35 21: 43 10, 22 17. 27 10. 38 9. 17 7. 41 18. 4548 14. 45 13. 26 12. 29 18. 44 13. 35 11. 45 11. I `
50 19. 4,9 zz, 30 до. 39 14,. 48 13 : 37 14. 4.7 8. 9'

51 13. 51 14,. 4.0 10. 4,1 8. 50 9. 41 26. 49 16. 2;

5’- 14» 52 16. 41 7. 53 18. 52 9. 45 8 51 14.

(300) In order to examine how far the induction alluded to in Arts. (293) and (294) is borne

out bythe system of observations above described, the following process was instituted. The

poles of the great circle marking on a celestial globe the medial line of the Milky Way, which

may be called the Galactic circle, were found, and their places ascertained to be in 0“ 47“ R A

and 116° 0’ N PD for the southern pole, and 12“ 47“ R A, 64° 0’ N P D for the northern.

With these poles, a series of parallels to the Galactic circle were described on an 18-inch

celestial globe, dividing the heavens into zones 15° each in breadth, six on the south, and six on

the north side of the Milky Way; and the points of intersection of these with the meridians of

О“ О“, 0" 20'“, О“ 40"‘, &с. being read off in N P D, by the aid of the brass meridian arc (а process

quite accurate enough for the purpose), every such point was transferred to the chart mentioned

in Art. (297), containing the actual projections of all the observed gauges. These points were

then connected by regular curves, which are, consequently, the projections of the galactic

parallels in question, the spaces between them being the projections of the zones into which they

divide the surface of the sphere.

(801) This done, the next step consisted in counting the number of fields of view actually

laid down on the charts in the region occupied by each zone, seriatim ; and in adding together

into one sum the numbers of stars therein observed, or the gauge numbers as they actually

occurred on the chart, and the following are the results obtained :

(302) In the oval representing the circle of 15° radius surrounding the southern pole of the

Galactic circle, were found to have been observed forty-three fields, containing in all 260 stars,

which gives for the average density of stars in this region of the heavens 6'05 stars to a field of

15’ in diameter, visible in the 20~feet refiector with the usual sweeping power 180.
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(303) In the zone comprised between the parallels of 15° and 30° Galactic south polar dis

tance 144 gauges were found to occur, containing an aggregate of 953 stars, or 6'62 stars to a

field. 

(304) In the zone comprised between 30° and 45° were observed 218 gauges containing

1980 stars, which gives an average of 9’О8 stars to a field.

(305) In the zone from 45° to 60° were found 375 gauges containing 5060 stars, being

13'49 stars to a field.

(306) From 60° to 75° are found to have been observed 472 gauges containing 12409

counted stars, whence the average of 26-29 stars to a field.

(307) From 75° to 90°, being the zone immediately adjacent to the Milky Way on the south

side, and containing half its breadth, 442 gauges are registered containing 26105 stars. Among

these occur some gauges in which the stars are set down as “ innumerable,” or so crowded as to

be impossible to count them without hestowing more time and care than the nature of the object

in view was judged to require. These are taken when they occur at 200 stars to the field, which

is certainly not an excessive estimate. There are, however, not above five or six gauges in this

predicament. The average density of stars in this zone, according to the numbers above stated,

is 59’06 stars to a field.

(308) A zone of 3° in breadth bisected throughout by the Galactic circle, or extending l¿~°

on its north, and as much on its south side, was found to include eighty-four gauges containing

6258 stars, giving an average of 74‘5O stars to a field. The average would have been much

higher if, instead of following the course of this circle, a zone of equal breadth pursuing the

irregular line of maximum intensity of the Milky Way had been chosen, which in some places

deviates by several degrees from the great circle which expresses its general situation. Judging

from the course of the counted gauges only, the mean density of stars in the medial line of the

actual galaxy in that part I have observed would be somewhere about ninety stars to the field,

but this must be considered as exclusive of the more densely clustering masses.

(309) On the northern side of the Galactic circle, the numbers of gauges registered in my

observations, with their respective aggregates and averages of stars, run as follows :

Number Aggregate Average of

of Gauges of stars stars in

Zane, observed. counted. a field.

90° t0 105° Galactic S P D . 321 16461 51.28

105° to 120° „ „ . 195 4575 23.47

120° to 135° „ „ . 68 982 _ 14.46

135° to 150° „ ,‚ . . . . . 21 162 7-71

(310) Nothing can be more striking than the gradual but rapid increase of density on either

side of the Milky Way as we approach its course, and the reproduction of nearly the same law of

graduation on the north side which holds good on the south, so far as the comparative paucity of

the gauges taken in that direction allow us to judge. On the whole, this induction, founded as

it is on the actual enumeration of 68948 stars contained in 2299 fields, must be admitted as

decisive of the specific point in question, and as completing the evidence to the same effect

afforded by Sir William Herschel’s observations * in the northern hemisphere.

* I have purposely abstained from mixing up in any way the gauges observed by myself with those recorded

I =?_. ‚- . ¿_ --- - A mi ~ --1--îm Y ‚ _ __ Ñ Й _



DISTRIBUTION or STARS. 381

(311) Were we to calculate upon these averages the number of stars visible enough to be dis

tinctly counted ín the 20-feet rçfiector in one hemisphere, throwing together into one the gauges

observed in corresponding zones north and south of the Galactic circle, by way of obtaining a

broader average, we should find it to be 2665786; and for the two hemispheres, supposing them

equally rich 5331572, or somewhat less than б} millions. That the actual number is much

greater there can be little doubt, when we consider that large tracts of the Milky Way exist so

crowded as to defy counting the gauges, not by reason of the smallness of the stars, but their

number. As, for example, in the zone 141°. . . . 143°, between the 15th and 16th hour of R A

(_/ 599); in the rich masses of Sagittarius and Antinous mentioned in Arts. (321), (322); and

in many other localities. _

(312) It will of course be understood, and a very superficial inspection of the synopsis of

gauges above given, suffices to show that great local departures from the general law of distribu

tion indicated in this table occur, and that nowhere more remarkably than in the Milky Way

itself, whose inequalities of density and irregularities of breadth and structure are most conspi

cuous and singular. On this bead I shall presently have more to say. But, with exception of

these portions of the galaxy itself, I find nothing in the smallest degree meriting to be regarded

as systematic in any part of the heavens which I have examined, as respects these deviations from

perfect regularity. On the contrary, so purely local are they, that on a careful revisal of the

whole chart, I find it diñìcult to specify any considerable areas over which an average density of

stars prevails materially differing from what might be expected from the law of density (regarded

as a function of the Galactic polar distance) indicated in the last article. As respects mere local

inequalities, the occasional occurrence of clusters of stars of the 7th and 8th classes remote from the

Milky Way, may be regarded as fully compensated by the occurrence (almost as rare) of fields of

view totally devoid of any perceptible star. When such a field has occurred in sweeping, it has

usually been noticed as a thing worthy of special remark, and its place taken and registered as an

„уж. ТЬе following is a list of places where such blanks occur.

R A. N P D. Sweep. B A. N P D. Sweep. R А. N P D. Sweep.

h. m. I. Q ‚ h. m. s. ‹, ‚ п. т. s. Q ‚

5о — 119 32 - 638 z9  11.6 - 635 16 8 1.4, 114.... .117 4.53

3 45 129 45 - 638 5o  96 ——- 739 16 10 — 111....114‚ 588

8 44 115 з — 494 57 14 ‘з’ з — 638 ‘б 1° 54 116 59 15 т}

as - 94 4‘ — 139 и 36 11 з’ — тт — — +1 - 6° 15 46‘

16

MO NN

д‘?

мин WN

38 - 11.5 13  635 lo 50 32. 166 15 40 54.8 16 11. 4.5 109 7 - 7zz

4.6 — 1оо 53 - 650 6 о 11.6 39 57 461 16 12 45 113 34. - 7931

58 ——- 125 37 - 635* 16 6 17 126 59 35 4.6: 16 rz - 112 55 588

by him, in order to give the corroboration of his views on this important subject the force of a perfectly inde

pendent result, obtained from a diametrically opposite point of view, and resting on a series of observations

hardly less extensive than his own.

" Totally blank, not the smallest star, and the heavens here are singularly void of stars: many fields are

blank all but one or two stars l5m. N.B.-In this zone also from 0“ 30'“ to l“ 39“ occur many fields with one or

two stars only, of the 15th or 16th magnitude.

1’ In this zone (72°. . . ‚75° N P D) between 101 and 11‘ 40° occur several blank fields.

I This blank extends from ll3° 52' to ll3° 25‘ in P D, and over a considerable space in R A.

51:
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R A. N P D. Sweep. R A. N P D. Sweep. R A. N P D. Sweep.

11, m, ц о I h. m. I. о ‚ h. m. s. д I

{113 3 to 2 8 ‘к 16 3o o 113 53 - 793} 17 23 - 98 4.5 — 79.1

I6 ц’ _ 114. 11 5 8 - - 22 -— 4.8  474. I7 23 1 115 4.0 3o 474.

16 1,1 — 113 до — 588 16 37 - 110 58 — 588 17 23 4.1 115 57 _ 4,53

16 и 15 113 15  793 16 43  “15 17 - 699 17 14 4° 115 5o за 474

16 23 9 114 24. 23 474 17 н 4.5 116 4.2 - 71-3 17 29 - 99 22 - 7211

16 13 9 114 4 53 474 17 17 3° 116 46  713 17 53 13 94 46 57 6°8

112 51 to 116 38 to 18 7 4. 97 4.4. 18 6o

I6 13 _ g 113 51 Ё 588 I7 ls 3° É 116 54, Ё 723 I8 I3 27 97 9 — 603

16 25 32 114 14 23 4.74. 17 19 lo 116 11 - 453 23 4.3 - 127 29 - 636

16 17 — 113 о - 5881‘ 17 21 9 116 7 4.6 4.53 23 4.4 — 128 3  636

16 27 21 113 59 24. 4.74.

(313) Hitherto we have considered merely the total numbers of stars in our gauged fields,

without reference to their classification by magnitudes. In counting the gauges, however, not

only the total numbers were set down, but those of all the several magnitudes down to the 11th

inclusive, and even of the estimated half magnitudes intermediate, so that we are not left without

data for entering with considerable detail into this part of the general inquiry. To this end

the numbers of all the stars of the several magnitudes below specified, occurring in the registered

gauges, distributed in the respective zones of Galactic polar distance, have been added together

and collected into sums: and the following table offers a synoptic view of the results of this

operation, in which also (for comparison’s sake) those which have reference to stars of mixed

magnitudes are inserted.

Ё Total Number of Stars Registered. Deduced Number of Stan per 100 Fields.

Zones „Е ‚д

of Galactic ggg

S 1 М *.,f:~ as ‘здг- ‘ад:- ’:„‘;‘— -¿beve *.:::.~ ад‘;- ‘is ".a.:: ‘ж
Ё 8 m' 8‘ m. 9’ m. 10’ ш. 1 1‘ m. under. m' 8’ m. 9’ m. 1o’ m. 1 1‘ ш. under.

6° и’ 15° 43 1 ° 3 1° 31 1°4 5 — 7 47 71 474

15 ~ 3° 144 7 9 31 54 8° 771 5 6 11 33 $6 535

3o .. 4.5 218 1o 16 38 86 165 1665 5 7 17 39 76 764.

4.5 .. 60 375 11 22 68 158 4.10 4-391 3 6 18 4.2 109 1171

60  75 472 13 3o Io9 268 758 11231 3 7 23 57 161 2378

75 —- 90 44.2 28 4.8 17o 391 1096 24.372 6 11 38 88 24.8 5515

9o . 105 321 12 26 90 234. 689 154.10 4 9 28 7o 215 4.802

105 .— по 195 12 13 4.0 90 236 4.185 6 8 1.1 46 121 2145

12o . . 135 68 2 1 14. 35 102 828 3 1 1.1 51 13o 124.0

135 .. 150 21 o 1 1 5 17 138 ... 5 5 1.4. 81 656

(314) Оп а general view of this table it appears that the tendency to greater frequency, or

the increase of density in respect of statistical distribution, in approaching the Milky Way, is quite

° In all this interval of P D (besides the radius of the field at either end), not the smallest star. Sky per

fectly pure and superb.

1’ Many other blank fields hereabouts.

I One star 17m seen with long attention.
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imperceptible among stars of a higher magnitude than the 8th, and except on the very verge of the

Milky Way itself', stars of the 8th magnitude can hardly be said to participate in the general law

of increase. For the 9th and 10th the increase, though unequivocally indicated over azone

extending at least 30° on either side of the Milky Way, is by no means striking. It is with the

11th magnitude that it first becomes conspicuous, though still of small amount when compared

with that which prevails among the mass of stars of magnitudes inferior to the 11th, which con

stitute sixteen-seventeenths of the totality of stars within 30° on either side of the Galactic

circle.

(315) Two conclusions seem to follow inevitably from this; viz.-1st, 'I`hat the larger stars

are really nearer to us (taken en masse, and without denying individual exceptions) than the

smaller ones. Were this not the case, were there really among the infinite multitude of stars,

constituting the remoter portions of the galaxy, numerous individuals of extravagant size and

brightness, as compared with the generality of those around them, so as to overcome the effect

of distance and appear to us as large stars, the probability of their occurrence in any given region

would increase with the total apparent density of stars in that region, and would result in a pre

ponderance of considerable stars in the Milky Way, beyond what the heavens really present, over

its whole circumference. 2dly, That the depth at which our system is plunged in the sidereal

stratum constituting the galaxy, reckoning from the southern surface or limit of that stratum, is

about equal to that distance which on a general average corresponds to the light of a star of the

9th or 10th magnitude, and certainly does not exceed that corresponding to the 11th.

SECTION II.-OF THE GENERAL APPEARANCE AND TELESCOPIC CONSTITUTION OF THE MILKY

WAY IN THE SOUTHERN HEMISPHERE.

(316) The Milky Way, where it passes through the constellation Monoceros, is of great

breadth; and is uniform and starless in appearance. Its axis nearly bisects the interval between

Sirius and Procyon, as it does also the smaller intervals between f and lz Monocerotís, between

s and m of the same constellation, and (less exactly) between y Canis and n Monocerotis. It

crosses the equinoctial in 6“ 54'“ R A (for 1800). The uniform, and (to the naked eye) starless

portion continues to about the southern tropic, in the parallel of f Argús. At this point of its

course, it subdivides, sending off, in the first instance, a narrow and winding branch on the pre

ceding side, which may be considered as originating at т Puppís, and whose course may be

traced nearly along its medial line by the stars p, f, е, с, a, N Puppís, as far as y Argûs, which it

involves, and where it terminates rather abruptly. Q' Argûs is involved in this branch near its

following border, where it makes an elbow, and acquires considerable intensity. See Plate

XIII. fig. l.

(317) After sending ofi' this branch, the main body of the Milky Way pursues its course

southwards to the parallel of а) Puppis and a Malz', where it diffuses itself broadly, and again sub

divides, the preceding stream going on with a great increase of intensity to q Puppís, where it is

suddenly broken off, but resuming, continues more feebly till it finally terminates in a rounded

mass, in which are involved the stars a, b,j§ g, Velorum. The following stream, which is faint
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and indefinite, attains and involves A Argûs, where it also terminates. Some faint traces of a

fourth branch extending to and involving ф, шау also be suspected.

(318) At this part of its general course, the continuity of the Milky Way may be said to be

almost entirely broken off, insomuch that a line may be drawn through Х Argûs, E, D, e and

y Velorum, cutting across its whole extent, and hardly perceptibly alfected by its light, and

forming, as it were, a gap between each of the branches above specified, and their further

continuation.

(319) On the following side of this gap, viz., at ô Argûs, at M, L Velorum, and at U Velorum,

streams originate, more or less corresponding to the aforesaid branches, but more diffused, faint,

and indefinite, forming altogether a broad and fan-shaped effusion, whose widest opening

extends from ö Argûs to q Velorum, or about 18° in breadth, and which converges, increasing in

intensity as it narrows (evidently indicating a foreshortening by perspective), till it attains a

minimum of breadth between z 1 + z2 Carinœ and À Centauri, which stars form the promon

tories or head-lands (so to speak) of a small, but very strongly marked and sharply cut semi

circular bay, half way between 1; Argûs and a Crucis, on the southern side of the Milky Way,

whose breadth here does not exceed 4 or 5 degrees, or even less, if measured across to the

concavity of a corresponding but less conspicuous indentation on the north side, having 6 Crucis

for the centre of curvature of its contour. In all the region from 11 Argâs to this point, the Milky

Way is exceedingly intense. From the star last named it throws off a short spùr towards

1. Argûs, which terminates in a very intense rounded nebulous knot, at a point marked o, in

Bode’s map, which is the cluster h. 3224 = A 297, in which are the small stars Nos. 3441, 3445,

3447 of the B. A. Catal., unless, indeed, a faint effusion involving 1. Argûs, and stretching

onwards towards e, be regarded as connecting the Milky Way with the cluster h. 3111, near

B Carínœ, which is very conspicuous to the naked eye as a round nebulous patch, and which

includes the stars Nos. 2686, 2687, 2694, and 2695 B. A. C.

(320) Immediately after the contraction between À Centaun' and 8 Crucis, the Milky Way

suddenly expands so as to include the southem half of the cross and the northem portion of

Musea, whence it proceeds to ß Centauri, embracing in this wide expansion that singular vacuity

on the south following side of the cross, called the “Coalsack,” a pear-shaped oval, whose

greatest length is about 8°, and breadth 5°, the longer axis being nearly parallel to the line

joining a and ‚В Crucis, which line is very nearly a tangent to the north-preceding portion of its

circumference. As this is always regarded by voyagers and travellers as one of the most con

spicuous features of the southern sky, it may not be irrevelant to state a few particulars as to its

telescopic constitution. It is by no means entirely devoid of stars, the lowest gauges recorded

being 9 and 7, and no blank _fields being specified as occurring in it. The cluster of telescopic

stars h. 3407 = A. 272, is actually contained within its area; and even in the middle of its

extent gauges of 29, and 48 stars are noted. Its striking blackness is, therefore, by no means

owing to an absolute want of telescopic stars, but rather to its contrast with the very rich portion

of the Milky Way adjacent, where the gauges run up to 98, 100, 120, and even 200 on the pre

ceding side,-to 65, 103, 108, on the following; 68 on the south, and 90 on the north. The

contrast is enhanced by the suddenness of the transition. The gauge 65, occurs immediately on

the following edge of the Coalsack. In sweep 778, the northem border was definitely observed

in R A 12“ 46'“, NP D 150° 13', with the remark,-“ The transition from rich Milky Way to
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almost complete darkness is here very sudden ;” while, on the preceding edge, the gauge 9

occurs almost immediately on entering within its precincts.

(321) It is about this region, or, perhaps, somewhat earlier, in the interval between

r; Argûs and a Crucis, that the Galactic Circle, or medial line of the Milky Way may be con

sidered as crossed by that of the zone of large stars which is marked out by the brilliant con

stellation of Orion, the bright stars of Canis Ñlàjor, and almost all the more conspicuous stars of

Argo-the Cross-the Centaur, Lupus, and Scmpio. A great circle passing through e Orionis

and a Crucis will mark out the axis of the zone in question, whose inclination to the galactic

circle is therefore about 20°, and whose appearance would lead us to suspect that our nearest

neighbours in the sidereal system (if really such), form part of a subordinate sheet or stratum

deviating to that extent from parallelism to the general mass which, seen projected on the

heavens, forms the Milky Way.

(322) From the Coal-sack, over В, and almost up to a Centauri, the Milky Way continues

broad, unbroken, and uniform, but just before arriving at a, it divides into two great and conspicuous

streams (See Pl. XIII. fig. 2.), the preceding of which passes over B A C 4977 (miscalled by Bode

‹. Lupi), and vr (Bode) Ногти: = В А С 5136, its axis passing centrally between these two stars;

thence to il Lupi (Bode) = B A C 5123, which its preceding border just attains, and from which

point its intensity, hitherto very great, rapidly degrades. Holding on its course, it passes

centrally over ц Lupi, and finally loses itself in a faint effusion, which skirts the following side of

the line of stars p, ‘п’, ö, ß Scorpii. This branch is indicated in Bode’s chart as terminating before

it reaches 17 Lupi, near a star there marked lz.

(323) The following, or main stream, setting out from a Centauri (having a Circim' in the

middle of its breadth, and extending nearly to у Trianguli), proceeds northwards in a very vivid

stream till it almost attains у Normœ, including within its breadth in the earlier part of this its

course, a rather remarkable lacuna of an elongated form, parallel to its general direction, about

5° in length and 15° in breadth, commencing near a Circini. Before attaining у Normœ, this

branch is connected with the preceding one described in the last article by a narrow and pretty

conspicuous bridge, which covers the stars marked in Bode’s map as 1, о’, and п’ .Normœ (B A C

5283, 5209, 5136), and which insulates a long and somewhat triangularly formed dark space

between the streams, having а. Centauri at its southern extremity, and just included within it.

(324) At у Normœ, the main branch of the Milky Way suddenly makes an abrupt bend at

an angle of about 120° to the following side, passing over two stars dignified in Bode by the

Greek letters pl and р 2 Arœ, but which are invisible to the naked eye-over ь Arœ, 6 and

1. Scorpii, and у Tuhi to an exceedingly bright and conspicuous round mass Ц‘) in diameter,

which is (or rather contains) the great cluster h. 3706, and thence to у Sagittariz', about which it

forms one of the most intense and striking developments in the form of an oval luminous mass

about 6° in length and 4° in breadth, and in which, intermixed with gauges of 200 stars in the

field, occur portions of such richness that it was found impossible to count the gauges, and that

in a zone 3° in breadth, over an interval of R A from 17“ 45“ to 18“ 30"‘ (sweep 723). A very

moderate calculation indeed, would make the number of stars in this mass upwards of 100,000.

(322) From this mass northward, across the ecliptic, in the bow of Sagittarius, and as far as

Antinous, the broken and irregular aspect of the Milky Way is familiar to every European

observer, though much better seen in southern latitudes. On its following side it graduates

5 F
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away insensibly; but along its preceding border it is occasionally very definitely terminated, and

especially it is broken by three deep sinuses, separated from each other by conspicuous pro

tuberances, the one about the star s Senti (B AC 6279), and the other a most remarkable,

regularly formed, and considerably well defined paraboloidal mass, projecting boldly between n

and l Scuti (Fl. 3 and 6 Aquil.), and of an intensity and richness hardly inferior to that

adjoining y Sagittaríí. From l Senti a deep hollow extends to À Aquilœ, after which this branch

(which must certainly be considered the main stream of the Milky Way, as its continuity alone

is unbroken), runs northward through Aquila, without any further distinguishing feature to the

junction of the two great streams in Q1/guus.

(325) Bode’s, and most other celestial charts, make the Milky Way bifurcate, in Cygnus and

the tail of Scorpio, into two great streams, both of which, the preceding andthe following, preserve

their continuity, from point to point, unbroken. This, however, is the case only with the fol

lowing, or main stream, whose course we have just traced. The preceding is discontinuous.

Its northern portion (from Cygnus southwards) terminates precisely at the equator, just beyond

the bisection of a line joining 1; Serpentís and ß Ophiuchi, and from this to the nearest point of

its southern continuation (if it can be so considered), there is a break of 14° in extent to the

star o Serpentis, totally devoid of all appearance of it. In order to trace this southern portion,

let us return to our point of divergence (Art. 321) at ~,/Normœ. Here, as we have stated, the

following, or main stream, makes an abrupt elbow, and from this point (but on the other side of

у Normœ, and completely cut off it by a narrow and strongly marked dark channel, in whose

middle that star is situated), this preceding stream sets off, running through § and р. 10 е Scorpii,

in a very irregular and patchy course. Northwards from e, it expands into a vast effusion, filling

nearly the whole area enclosed by e, 1, Scorpii, п Ophiuchi, o Serpentis, E, D, тг (Bode) Ophiuchi,

and и Scorpii. Beyond o Serpentis (as above stated), it cannot be traced northwards. It rather

sweeps round to the following side, as if to re-unite itself with the main stream, from which it

can, in fact, hardly be said to be separated by a dark interval, in which are three lucid patches

or islands, situated in a line drawn from р Sagittavii towards 1; Serpentis, the southem and

brighter being near p., the northem and fainter opposite to s Scuti. This tendency to a reunion

with the main stream, indeed, is conspicuous in other parts of its course. Thus, at р. Scorpii, it

sends out a strong offset which crosses the interval between the two streams like a bridge, and

joins the following one at 0, t, к Scorpii. So, also, another similar bridge crosses the interval

from u Scorpii to the conspicuous round mass near у Tubi, mentioned in Art. 321, passing

between, and slightly involving the star I (Bode) Tubi = B A C 5925, and the place of a star

marked if in Bode’s constellation Tubus, not visible to the naked eye.

(326) If we now consider the telescopic structure of the region spread over by, and enclosed

between the effusions of the Milky Way in the body and tail of Scorpio, the hand and bow of

Sagittarius, and the following leg of Ophiuchus, we shall find it, in the highest degree, interesting

and complex. No region of the heavens, in fact, is fuller of objects, beautiful and remarkable in

themselves, and rendered still more so by their mode of association, and by the peculiar features

assumed by the Milky Way, which are without a parallel in any other part of its course.

(327) To begin with the preceding offset of all, which takes its origin at a Centauri. This

offers nothing peculiar in its internal constitution, but is separated from the others by a very

poor region, in which several blank fields occur between the 126th and 129th degree of P D, and

_. ——'=’: _ _ è-L_ — - —‚‚‚-_ __ 1 ‘L._x~.-1`~_'*"`"@"‘



MILKY WAY IN THE SOUTHERN HEMISPHERE. 387

so numerous are these from the lllth to the 117th in the region adjacent to Antares, as to make

it doubtful whether the faint apparent illumination between ß and p Scorpii be not a mere effect

of contrast with the intense darkness on which it borders, the more so as the gauges in that

region, ranging only from 10 to 20 stars per jïeld, indicate rather a poor than rich scattering of

stars thereabouts.

(328) The preceding stream, diverging from у Normœ, presents in the more southern part of

its course, as far as Q' and е Sco17n'i, a succession of rich clusters of the 7th and 8th classes. In the

bridge connecting е with 0 Scorpii, occur a globular cluster, and one of the only two annular

nebulae in the southern hemisphere (h. 3680). But in the northern portion, from the 120th to

the 108th degree of P D, this branch is thickly set with fine globular clusters, all qf which occur

within its starry area, and none in the dark region intervening between the streams. Immediately

on the following edge of this stream, between the 113th and 114th parallel of Р D, occurs the

other annular nebula (h. 3686). The richest portion of this stream is between the 118th and

and 119th parallel, when the gauge indicates 120 stars per field, from which point northwards they

decrease to 42, 60, 40, 37, 48, &c., and finally again attain 60 and 66. Following е Scorpii, in

the interval between that star and À, this branch first presents the phenomenon of nebulosity

irresolvable in the 20-feet reilector. “Sweep 791, 16“ 48"’. The northern part of the zone

(P D 122° 52') is Milky Way, but strangely mixed, of patches of stars, and starless space, and

light in the field without stars enough to account for it,” an appearance which ceases, however,

when we leave this branch and enter on the region intervening between the streams where it is

noticed in the same sweep, that at 17“ 13"‘ “ the northern end of the zone, though pretty rich in

stars, is yet quite free from brightness of ground. It is as black as a coal.”

(329) The constitution of the following, or main stream, is much more intricate and various.

Besides being thickly set with superb globular clusters, from ‘у Tubi to the 113th degree of P D,

its course from the 126th to the 117th degree is broken up into a succession of nebulous and

semi-nebulous or barely resolvable masses, of small extent, and singularly insulated from each

other, and from the starry portions. The superb nebulœ 8 Messier and H. IV. 41, with its trifid

companion, which occur on or near its anterior border, seem to be only intense exaggerations of

these nebulous appearances and patches, of which a large catalogue might easily be made. In

describing the nature of these appearances, and the general telescopic aspect of this region, it will

be better to let the observations speak for themselves, as actually recorded.

(330) In sweeps 791, 792, after passing across the dark interval between the two streams of

the milky way, comprised between the two connecting streaks or bridges mentioned in Art. 322,

in the zone of Polar distance between 123° and 126°, the coming on of the great stream is thus

described :-“ 17“ 32”’ 124° 16’ the northern, and 124° 55’ the southern, edge of a great nebulous

projection of the Milky Way of great extent running horizontally. At the former Polar distance,

the northern half of the field of view has stars on a black ground. After this the Milky Way

becomes very nebulous, in great cirrous masses and streaks.” “ 17" 31“‘ °_*:. Hereabouts

begins a series of great nebulous and semi-nebulous milky way patches over the whole breadth

of the zone from 123° 31’ downwards to 126°." At 17“ 34"’ 31.45 occurs (as a highly character

istic specimen) the mass figured in Pl. V. Fig. 1, and described in the Catalogue of Nebulœ,

where it will be found under its proper R A, and in due succession the analogous masses

described in the Catalogue as h. 3704, 3708, 3709, which, it is remarked, occur “ among alterna

~.l - —- ~ ›
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tions of vacuity and richness most surprising, and baffling all description.” As the main body of

the Milky Way comes on, the frequency and variety of these masses increases. At 17“ 50"‘, the

following remarks occur in the sweeps specified. “ Here the Milky Way is composed of separate,

or slightly, or strongly, connected clouds of seminebulous light; and, as the telescope moves,

the appearance is that of clouds passing in a scud as the sailors call it.”--“I could fill a cata

logue with the clusters of the 6th class which are here. The Milky Way is like sand, not strewed

evenly as with a sieve, but as if flung down by handfuls (and both hands at once), leaving dark

intervals, and all consisting of stars 14...16...20“‘, down to nebulosity, in a most astonishing man

ner.” Again, at 17“ 53"‘, “After an interval of comparative poverty, the same phenomenon,

and even more remarkable. I cannot say it is nebulous. It is all resolved, but the stars are

inconceivably numerous and minute. There must be millions on millions, and all most unequally

massed together, yet they nowhere run to nuclei or clusters much brighter in the middle.” This

extraordinary exhibition terminates about the eighteenth hour of R A (where the Milky Way

resumes its usual appearance), with the planetary nebula h. 3734.

(331) In the zone next adjacent (l20°...123°), the nebulous appearance of the anterior edge

of the great stream comes on later, and is less broken into distinct masses. In some places it is

even sharply defined, a specimen of which (at 17“ 43”’ 40”) is figured in Pl. V. Fig. 2, and'

described in the Catalogue. (See the above R A, and the description of the objects immediately

following it.) Towards the end of the seventeenth hour, the globular clusters begin to come on.

They consist of stars of excessive minuteness, but yet not more so than the ground of the Milky

Way on which not only they appear projected, but of which it is very probable that they really

form a part. (See the descriptions of h. 3720, 3723, 3731, 3736, and of the Milky Way at

18“ 8"‘ 10“ Р D. 121° 59’ 55“ under that R A in the Catalogue, as also the remark in Art. 105).

(332) In the zone from 117° to 120°, the commencement ofthe Milky Way in 17“ 40'“ is by

a crowd of stars beyond counting, but which speedily becomes mingled with nebulous masses, as

at h. 3712, which is the commencement of a series of such masses. At 17“ 45'“ 30’, 119° 2’, a field

of view is thus described :—“ Неге is a field, the preceding half of which is clear of nebula, the

last patch having disappeared, but the following is densely filled with NEBULOUS MILKY WAY! I

(_/` 723.)” At 17" 49“, 118° 7', is noted the northern limit, and at 17“ 47'“ 58‘, 119° 22’ the

southern, of a great nebulous or almost nebulous protuberance or promontory, “ which projects

into the field of view as the Cape of Good Hope on a map does into the Southern Ocean.”

(_/` 723, 478.) At 17“ 50“, 118° 59’, “ the density of the nebula is extraordinary, and the stars

are by no means sufficient to make glare enough to account for it.” h. 3732 is evidently a nebu

loid of the same nature, but more resolvable.

(333) Proceeding still northwards, in the zone 114°...117°, presently after quitting the

preceding stream of the Milky Way, we fall upon a series of blank fields, and exceedingly poor

spaces, extending in R А from 17“ 10"‘ to 17“ 25“, and from Р D 115° 40’ to 116° 54’, forming

a dark patch which corresponds in a remarkable way to that near Antares on the opposite side of

the preceding stream, already noticed in Art. 324. The place of this void space corresponds to

the following foot of Ophíuchus nearly on Bode’s Chart, south following the star marked 1r in that

chart, but which is called @tin B A C. Immediately after this, between the right ascensions

17" 28‘“ and 17 " 35“, we come upon the returning portion of the broad effusion of the preceding

branch of the Milky Way, where it makes a sweep round vr (д) Oplziuchi, and which is thus
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characterized inf 723 “ 17“ 25‘”, 116° 52’, а. field selected among many nebulous ones” (after a

starless and perfectly dark space) “ for having very few stars, and yet being so bright that I see all

the wires.” Again, in _/`724 “ 17“ 28"‘ 16.7‘, 114° 27’ 1", the Milky Way comes on in large milky

nebulous irregular patches and banks, with few stars of visible magnitude. After a succession of

blank fields, and a region of extremely rare stars above 18“, I do not remember ever seeing the

Milky Way so decidedly nebulous (or indeed at all so) before.” “ 17“ 35”’ 18‘, 114° 25’ 32“,

the southern edge of the Milky Way, terminated by an irregular nebulous fringe as if lacerated.

The body of it towards the north is very decidedly nebulous.” Quitting here this curl of the

preceding branch, and traversing the interval which separates it from the following or main stream

we come in the first instance on Messier’s eighth nebula (Р1. 1. Fig. 1), which may probably be

regarded as one of the nebulous outliers of that stream, since it is hardly passed, when at

18" 2“ 55’, 116° 49’, “ the Milky Way comes on suddenly, the commencement being in streaky or

ribandshaped masses of stars so small as to be almost nebulous, yet when well examined it is all

resolved.” At its immediate preceding border occurs the fine globular cluster h. 3730 (VI. 12),

which partakes of the same character, as regards the excessive mìnuteness of its stars; and the

same remark applies to two other similar clusters h. 3743 (M. 28), and h. 3748, which occur

further on in R A.

(334) In the next zone (111° . . . 114°) at 17“ 37'“ R A, P D 112° 56', we find still the

same phenomenon of irresolvable nebulosity thus described. “ This is about the middle of a

very large space in the Milky Way which is completely nebulous, like the diffused nebulosity of

the Magellanic Cloud, with a tolerable abundance of very small stars also scattered in it.” And

again, “ 17“ 48'“, 111° 2', the apparent top of the field (the real bottom) is full of faint nebulous

light without stars: the rest of the zone is blank." At 18“ 8*“ “ the real Milky Way is just come

on in great cloudy seminebulous masses running into one another, heaps on heaps.” This again

corresponds to a portion of the preceding effusion. Before we reach the following stream an

interval has to be traversed in which (again as a premonitory outlier) occurs the great “ trifid

nebula” figured in Р1. П. Fig. 2.

(335) From the foregoing analysis of the telescopic aspect of the Milky Way in this interesting

region, I think it can hardly be doubted that it consists of portions differing exceedingly in dis

tance, but brought by the effect of projection into the same or nearly the same visual line: in

particular, that at the anterior edge of what we have called the main stream, we see, foreshortened,

a vast and illimitable area scattered over with discontinuous masses and aggregates of stars in the

manner of the cumuli of a mackerel sky, rather than of a stratum of regular thickness and homo

geneous formation: and that in the enclosed spaces insulated from the rest of the heavens by the

preceding and following streams, and the “bridges” above spoken of as connecting them (as, for

instance, in that which includes À Scorpii), we are, in fact, looking out into space through vast

chimneyform or tubular vacancies whose terminations are rendered nebulous by the effect of

their exceeding distance, and at the same time are brought by that of perspective to constitute

the interior borders of the apparent vacuities. It is possible that the globular clusters we see

scattered over it are nothing more than such masses in a higher state of aggregation, to which

perhaps the others are by slow degrees advancing. Yet in that case we should certainly be pre

pared to expect specimens of an intermediate character to occur in considerable numbers, scat

tered among them, whereas in_ fact it would be difiicult to particularize any objects in the region
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in question which can be quite fairly so considered. The intermediate stages of central conden

sation between the highly compressed globular cluster, and the dilute and nearly uniform

nebuloid patch, if not altogether wanting, are, at all events, feebly represented.

SECTION III.-OF SOME INDICATIONS OF VERY REMOTE TELESCOPIC BRANCHES OF THE MILKY

WAY, OR OF AN INDEPENDENT SIDEREAL SYSTEM, OR. SYSTEMS, BEARING A RESEM

BLANCE TO SUCH BRANCHES.

(336) I find frequent mention made in the course of sweeping, of a phenomenon which

would appear to indicate the existence of starry regions of great extent and excessive remoteness,

disconnected, or at least in no traceable connexion with any part of the Milky Way except in

some particular localities, but which yet may possibly be branches or outlying portions of that

system. This phenomenon consists in an exceedingly delicate and uniform dotting or stippling

of the field of view by points of light too small to admit of any one being steadily and fixedly

viewed, and too numerous for counting, were it possible so to view them. Of the reality of this

phenomenon (which has occurred in parts of the heavens far remote from the Milky Way, or from

any large nebula or cluster) I have always felt satisfied at the moment of observation. But that

conviction has not been permanent. The idea of illusion has continually arisen (subsequently),

partly owing to the extreme delicacy of the points of light so seen or suspected, but chiefiy from

the circumstance that when noticed (usually in taking the gauges) it has been almost invariably in

the first quarter or half an hour from the commencement of sweeping; often in the first gauge

taken, and in that only; occasionally later in the sweep, but after an interval of rest. To this,

however, there is here and there an exception. Pointed mention is, moreover, not unfrequently

made of the perfect darkness qf the ground of the sky in some regions; which would appear to

indicate that light had prevailed, without stars being seen, in the parts viewed previously. I think

it right, therefore, not to suppress all mention of the phenomenon in question, which, if it arise

from physiological causes is at least curious and remarkable as a case of optical illusion.

(337) The following is a list of the places in the heavens where this phenomenon has been

remarked, with the sweeps in which they have been noted. Col. 1 contains a reference number;

col. 2, the R A of the place observed; col. 3, the polar distance of the zone affected or the

middle of the field of view gauged; col. 4, the sweep. An asterisk (") afiixed to this number

denotes that the phenomena was noted only in the first halfhour of sweeping, or within the same

limit of time after an interruption of the sweep by an interval of rest and absence from the

telescope. The letter M similarly attached indicates that the place set down is in the neighbour

hood of the Milky Way.

N0. R. A. N P D. Sweep. No. B.. A. N P D. SweeP

Ь. ш. а ‚ h. rn. о ‚

1 3 4,7 99°. . . . 101° 758 6 4. 29 114. 28 563

2. 3 5o 124. 2.8 663 7 4. 30 14.8 2.8 665 *

3 4. п 15б° 159° 653 8 5 2.4. 17.3° 12.6° 535 *

4. 4. 16 156 xo 653 9 5 39 11.4. 7.3 535 ’ll

S 4 19 115 58 663 ‘о 5 45 т 17 531 *
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No R_ ¿_ N P D. Sweep. к“ R_ ¿_ N PD. Bwe9P

h. m. 0 ‚ ll- Щ- о 1

11 6 49 151 2.7 682. * 15 19 4-9 16° 23 6°4 Í *

п 7 14 139 19 51,6 * 16 19 59 119 56 61.0

13 7 19 159. 57 687. :I: z7 zo 9 12.1 2.6 620

14. 8 0 148 1.4, 543 :le M z8 zo 59 11.1 56 610

15 8 53 109 1,4 561 ak zg zr o 15z 57 513 *

16 10 50 14:. 35 576 * 3o zx 1 165°. . . . 168° 627 lk?

17 13 48 163 18 боб nk M 31 2.1 9 1zo 26 620

18 14. 50 14.4°. 146° 694. M 31. zx 11 166 16 62.7 * ?

19 15 о 15o 7 575 M 33 1.1 21 164. 56 627

zo 15 zo 134. 53 695 М 34. zi 14. 118 56 62.0

Н Is 39 163 2 591 * М зз 22 49 121 зз 636 *

zz 15 4o 147°.. ..15o° 575 M 36 z3 3o 14.5 24. 629 ak

23 15 4.0 125 52 791 M 37 23 44 150. 153 736 *

:14. 16 4.1 uz 51 791 M

(338) In _/` 663 (Nos. 2, 5, 6), the appearance in question continued during forty minutes,

after which it ceased to attract attention. In _/' 526 (No. 12), it occurred after twenty minutes’

sweeping, preceded by an interval of forty minutes’ rest. The observation No. 18, is thus re

corded: “ A very remarkable change in the ground of the sky. From being light and dotty, it

is now become, all over the zone, clear black, on which the stars stand as on a black ground:

Nos. 19, 22, are almost upon the Milky Way, and indicate a transition to its nebulous state. In

the latter entry especially it is stated, that “ over the whole zone, the Milky Way is very remark

able, consisting of large and small stars loosely scattered over a brilliant and closely stippled

reticulated ground of stars, say 17 m. With attention they are ínsulable and innumerable.” The

“stz'pplz'1z_q 131‘ the ground of the sky” to which attention is intended to be drawn in these notices,

seems to be one step farther in the progress towards milky nebulosity than this observation

records. In the observation No. 20, twenty-eight stars 12 and 13 m were counted “ on a field

uniformly stippled over. A remarkable field.” This occurred after two hours fifty minutes of

continuous sweeping, in the course of which, at 13“ От, the ground of the sky is expressly stated

to have been quite black. In _/` 620, which is far enough from the borders of the Milky Way to

be fairly out of its ordinary influence, the notices of the stippling are very strongly expressed,

thus :-“ 19“ 59'“, field distinctly stippled all over uniformly ;” “ 20“ 9*“, I feel satisfied the

stippling is no illusion, as its dark mottling moves with the stars as I move the tube to and fro ;"

“ 20“ 29'“, stippling no longer seen; 20“ 39'“, the stippled appearance is gone ; 20“ 59'“, query, if

not a feeble stippling;” and so on to 22“ 29”“, where the ground was observed perfectly dark,

and this remark added, “ Hitherto there has been light in the field, especially when faint or

doubtful stippling has been recorded.” Inf 627 the entries of stippling are only in the first three

gauges (Nos. 30, 32, 34), but it is not till R A 22'“ Г“, or after a full hour from the commence

ment that it is declared to be “ gone.” In _/` 629 (No. 36) the phenomenon is noted as “ feeble."

On this occasion the entry occurs after nearly an hour’s sweeping; but this had been interrupted

from 23“ 5“ ю 23“ 18"’, during which the eye of a friend replaced my own at the telescope while

I stood by, without, however, quitting the platform, or going into the light. This was twelve
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minutes before the entry in question, and a gauge taken at 23“ 20"‘, only two minutes after

resuming the observations, mentions no stippling.

(339) In order to throw as much light upon this subject as possible, I have projected all

these recorded points on a chart, with a view to see whether they group themselves in any

consistent manner. One group occurs tolerably compact, occupying the arms and forelegs of

the Centaur, and this seems pretty evidently connected with the Milky Way, which runs directly

across it. Another more loosely occupies the constellations Lepus, Columba, and Pictor, while a

third straggles over a region including Pavo, Grus, and the hind part of Sagittarius. These

include all the recorded fields but three, which are outlying and disconnected.

(340) The following is a list of points recorded as having the ground of the sky particularly

NPD.

I

ILA.

1L m

NPD.

O I

Sw.

O

NPD.

I

Sw.

39

o

1

49

99

92.8

173 o

no 2.9

779

678

117

123

35 723

791

black, and certainly devoid of any such stippling or nebulous phenomenon.

36 113 51 ‚ I j i

Sw.

O

123 635

13+ 634

30 136 19 634 13 О 137 53 695 17 18 116 4.5 72.3

lo 129 gz 638 14 5o 14.5 29 694. 19 11 160 z8 604.

3 m4 59 757 16 10 113 1:6 791 zr 1.3 157 30 610

677

MM@

\l\lFi-IRO_:rw

В?

(341) 1 shall close this chapter by a general reference to Plate XIII. Figs. 1, 2, which

represent the cause and aspect of the Milky Way, from Antinous to Monoceros, delineated with as

much precision as the nature of such work admits, i. e. with the naked eye by faint lampligbt, in

the open air. In the projection, the Galactic Circle or medial line of the entire galaxy is extended

into a straight line which is divided into hours of right ascension at the points where the meridians

of those hours cross it. The figures are reduced from drawings on a larger scale, viz. that formed

by pricking 011‘ 111е stars from Bode’s charts, on blank paper, to serve as skeleton charts for that

purpose as well as for a general triangulation of the whole heavens (northem as well as southern)

in which it was proposed to lay down every star visible to the naked eye.' From these charts

the Milky Way has been transferred by laying down (from a good celestial globe, by Bardin, for

1800) the chief stars, as a skeleton-inserting others from the maps by the aid of proportional

compasses, and then working over it an accurate resemblance of the forms, and as near as possible

of the intensities, of the several parts in the originals. The reader may perhaps be surprised by

differences which occur in very obvious features between this and former representations, as, for

instance, in the great embranchment at a Centauri, which both in Bode’s chart and in Mr.

Dunlop’s figure is made to take place at or near /3, and in several other points which it is not

worth while to particularize.

’ This operation, I may as well mention, has been very nearly completed in the Southern Hemisphere (a few

triangles only having escaped), and quite so in the Northem; just as the elaborate charts of Argelander and

Schwink, aiming at and accomplishing the same objects for that part of the heavens visible in Europe, have

satisfied, at least to that extent, the present wants of astronomers.



CHAPTER V.

OBSERVATIONS OF HALLEY’S COMET, WITH REMARKS ON ITS PHYSICAL

CONDITION, AND THAT OF COMETS IN GENERAL.

(342) It was not before the 28th of October (1835) that I obtained a view of this long

expected and anxiously looked for member of our system. On the 21st and following days of

March, guided by Mr. Riimker’s ephemeris, which fortunately came to hand in time, I had

examined both with the equatorial and with the 20-feet reflector the places set down in that

ephemeris for the days of observation, and the whole adjacent region of the heavens, with all pos

sible attention, but without success. Nor was I more fortunate in the end of August and the

beginning of September, when, on several occasions, in the morning before sunrise, I swept over

the places given in the Nautical Almanac for 1835, which it is now known were not far from the

true ones. On these occasions, however, my search was uniformly baflicd by a drift of light, low,

scudding vapour, hurried rapidly along by the south-east wind of the season, and forming con

stantly anew nearly on the spot to which the telescope was directed. The local situation of the

observatory exempts it from this annoyance (which is a consequence of the greater proximity of

Feldhausen to the slope of the Table Mountain, the great rendezvous of the south-east cloud

drift); and, in consequence, I am informed by Mr. Maclear that, on the morning of the lst

September, he succeeded in obtaining a satisfactory observation.

(343) On the 24th October the comet was seen by several persons in Cape Town with the

naked eye; but even so early as the 22nd, my own servants had obtained a sight of it for a few

minutes (but without informing me at the time) during a casual and transient removal of the

vast pile of clouds which then, and for many evenings subsequent, congregated over the summits

of the Table and Devil Mountains. This obstruction continued till the 28th, in the afternoon of

which day, despairing of success at home, and impatient of repeated disappointments, I dismounted

the equatorial telescope, and having constructed for it a convenient temporary stand transported

it to a station on the Cape Flats, five or six miles to the eastward of Feldhausen, where a clear sky

might be depended on. There, sheltered by a range of low sand-hills from the violence ofthe

south-east wind, and freed by distance from the obstruction produced by the Table Mountain

with its superposed mass of cloud (which at that time extended over the zenith of Feldhausen),

the instrument was erected about sunset, and before the termination of the twilight I had the

gratification to obtain an excellent view of the comet.

(344) Its appearance on that evening, to the naked eye, was about that of a star of the 3rd

magnitude, which, as the darkness increased, appeared somewhat hazy, and accompanied by a

5 n
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scarcely perceptible tail. In a night-glass, however, the tail was conspicuous enough and 3° in

length, extending to, and just perceptibly involving, a star of the 6th magnitude, afterwards iden

tified by reference to Bode’s Atlas as No. 217 of his Catalogue, = A. 31816, the comet itself

holding the situation and presenting the appearance represented in Fig. 1, Pl. XIV., in which

figure the star a is that marked in Bode’s Chart as n Ophiuchi (B A C. 5890), b = I (Bode

0phiu¢hi),* с = 7.. 31592, d = ›„ 31485, and f = A. 31699.

(345) Fig. 2, Pl. XIV., represents its appearance on the same evening in the 7feet achro

matic, with its ring micrometer eye-piece magnifying about seventy times. It was that of a

nebula very suddenly and highly condensed in the centre, to so great a degree indeed that I

would not (from this observation alone) have ventured to deny the existence of a solid nucleus.

No phase, however, was perceptible on that central mass which might have been so regarded.

Neither was any other remarkable peculiarity about the head, nucleus, or tail, noticed on this

occasion.

(346) The following evening (the 29th) proved very clear at Feldhausen, and having cut

down several trees which obstructed the view of that part of -the sky where the comet would set

(and which had already been partially cleared for the comet of Encke), the 20feet reflector,

armed with an excellent mirror, recently and brilliantly polished for this express service, was

directed on it as soon as it became visible in the finder in the strong twilight. Under these cir

cumstances its appearance was most singular, and such as I had never observed and do not

remember to have seen described in any previous comet. Its nucleus, small, bright, and highly

condensed, was shielded or capped on the side next the sun by a vivid but narrow crescent of

nebulous light, Fig. 3, Р1. XIV., the front of which presented an outline nearly circular, having

an amplitude of somewhat more than 90° from horn to horn. Within this was situated the

nucleus, but at a distance behind the front or vertex of the crescent, considerably less than its

venedsine, so that the homs of the crescent extended a good way behind the nucleus on either

side. On the other hand, the nucleus lay somewhat behind the interior boundary (if it could

properly be said to have a boundary, shading off insensibly though rapidly) of the crescent; and,

not being itself a well defined planetary body, but apparently only a spherical nebula in a state

of high central condensation. The exterior portions of its nebulosity appeared to blend with the

interior border of the crescent, in such a manner as to give the impression of a compounded out

line, consisting of two slight concavities meeting in a sort of blunted cusp at the nucleus. This

is no doubt Mr. Cooper’s fan, and M. Arago's sector, or at least their denser portion-such as the

twilight could not obliterate-or at all events a modification of those phenomena induced by

lapse of time. There can consequently be little doubt of its existence on the preceding evening,

so that its escaping notice in the former observation can only be ascribed to want of sufiicient

light in the instrument employed--a defect which no degree of distinctness under magnifying

power can compensate in the examination of nebulous phenomena.

(347) In the state above described, and shorn of its exterior envelopes, the distance of the

central point of the nucleus from the vertex of the crescent was estimated at 45“, and the breadth

of the latter from horn to horn at 2’ 30” ог З’ at most. The nucleus was decidedly not planetary,

* This star does not occur either in B A C or in À. It is, however, visible to the naked eye as а star 51m.,

and, as such, was observed by me on June 2, 1842, in Chart Triangle No. 620.
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and as decidedly exhibited no phase. As the evening advanced, the exterior strata of the cres

cent-the coma and the tail which were before obliterated by the twilightbecame visible, and the

whole finally put on the appearance represented in Fig. 4, Pl. XIV. The tail, however, was

never very apparent, and the magnifying power (180), the lowest I could then apply, was still too

high to give its feeble light sufficient concentration to enable me to trace its course, and say with

confidence whether the chord of the crescent was or was not perpendicular to the general direc

tion of the tail. Certainly at the time I had no suspicion of its being otherwise.

(348) The next day (the 30th) I visited the Observatory, and as the clouds towards evening

covered the whole Table Mountain in such a. manner as to preclude any hope of an observation

at Feldhausen, I remained, and was indulged by Mr. Maclear with a view of it through the 14-feet

Newtonian reflector of my father’s construction-an instrument of great optical capacity, both as

regards light and distinctness. In this, the appearance was very different from what was observed

on the previous night. I could discem no distinct crescent, but in its place a strongly marked

arc in the bend of the tail round the head, which was decidedly most luminous at the north pre

ceding side of the vertex. ‚

(349) Оп the 31st, the general appearance of the comet was not materially different. The

diameter of the head or more concentrated part around the nucleus, distinguished sufficiently by

its spherical form to admit of measurement, was found to be 80 parts of the equatorial micrometer,

corresponding to 19”.2. On this occasion, also, the comet was compared micrometrically with a

star of the 7th magnitude just outside of the following border of its tail as under, viz., s т

22“ 25"‘ 40" north of star 479 Mier Pts = 1’ 55”.2 and s'r 22“ 28'“ 40‘ о’ = preceded star 46’.5 in

time. Previous to the perihelian passage, however, I did not think it necessary to pay regard to

exact determinations of its place, which would have demanded the exclusive use of the equa

torial, and involved the loss of opportunities for examining its physical construction with the

20feet.

(350) On the evening of the 31st, the crescent was less remarkable than on the 29th, and on

the following evening (Nov. lst), still less so ; its appearance on that evening was as represented

in Fig. 5, Pl. XIV. in which the only feature deserving especial notice consists in the extension

of the feeble light of the coma, considerably beyond the general parabolic sweep of the denser

portion of the tail around the head.

(351) By this time the observation of the comet with the 20-feet was growing diflicult, and

confined to a brief interval before its disappearance behind local obstacles. I therefore regretted

the less the necessity of leaving home for some days on the 2nd November. On my retum on the

10th, it was still visible by climbing above the nearer trees, in the strong twilight, as a star of the

2.3 or 3rd magnitude, though out of the reach of any instrument but a nightglass held in the

hand, through which its tail was seen, at the instant of disappearance of the head behind the

Table Mountain, extending over just one radius of the field, or about 25°.

(352) On the return of the comet from the sun, it was carefully swept for before sunrise,

on several occasions, about the end of December, especially on the 21st and 26th, which days I

particularize on account of the perfect cleamess of the horizon down to the summits of the

Hottentot Holland Mountains, a range of hills to the southeast, about 3,000 or 4,000 feet in height,

and distant 25 to 30 miles. On these occasions, Antares was taken as a point of departure, and

azimuthal sweeps made on either side, from the horizon upwards, but without perceiving it. By
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Mr. Stratford’s elaborate ephemeris (which of course had not then come to hand), it now appears

that the comet in all this interval must have occupied a situation so near Antares, that its

escaping observation at that time, although in strong twilight, seems not a little remarkable,

though in great measure explained by the course of the subsequent phenomena. Cloudy

momings, and other occupations, then intervened; indeed, I had begun to despair of its re

appearance. On the 25th of January, however, notice was received from Mr. Maclear of his

having rediscovered it on the morning of that day, or, more properly speaking, the night of the

24th, astronomical reckoning. This intelligence set everything once more on the alert; and so

soon as Scorpio became visible on the subsequent night (or moming of the 26th), it was con

spicuously seen somewhat above the star p of that constellation, as a bright star of the 4th, or

small one of the 3rd magnitude. Trees not yet allowing it to be taken up in the 20-feet, the

equatorial was turned upon it in the first instance until it had attained altitude enough to be

visible in the former instrument; and this was the course of proceeding on subsequent momings,

until the advance of the season, and the progress of the comet in its orbit, rendered it equally

convenient for either instrument at an earlier hour.

(353) To the naked eye it now offered the aspect of a star, a very little dim and hazy; but

no tail was visible, neither was any seen in the night-glass, in which its appearance was that of a

highly condensed globular nebula. In the equatorial it appeared as a bright, round, and very

nearly uniform nebulous disc, little condensed towards the centre, but decidedly more sharply

defined on the following than on the preceding side. Scarcely any nucleus was to be seen,

except that by glimpses some small, illdistinguished object was perceived near the centre. No

trace of a tail was observed with this instrument, but a considerable coma enveloped the disc

above mentioned, extending to nearly the same distance on all sides, and giving to the whole

object a strong resemblance, though on a greatly enlarged scale, to those singular nebulœ which

are described as at first very gradually, then very suddenly, much brighter towards the middle,

up to a uniform disc of sensible diameter.

(354) Viewed through the 20-feet reflector (which on this as on the former occasion I had

taken care to provide with a mirror freshly polished and in the highest possible condition, which

had been kept in readiness for its retum from the sun) the comet now was indeed a most singular

and remarkable object, Pl. XV. Fig. 1. Certainly nothing could be more surprising than the

total change which had taken place in its appearance since the observations of October. Not to

speak of the extraordinary sharpness of termination of the head, especially towards the following

side, for which I can find no comparison so apt as the groundglass shade of an Argand lamp; a

new and perfectly unexpected phenomenon had developed itself, a phenomenon, I believe, quite

unique in the history of comets. Within the well-defined head, and somewhat excentrically

placed (being rather nearer to its southern than to its northem edge), was seen a vividly lumi

nous nucleus, or rather an object which I know no better way to describe than by calling it a

miniature comet having a nucleus, head and tail of its own, perfectly distinct and considerably

exceeding in intensity of light, the nebulous disc or envelope which I have above called the

“ head.” As the comet gained altitude, a minute bright point like a very small star, or rather

like the nucleus of the nebula in Andromeda, only smaller, came to be distinctly perceived. It

is this point which I shall henceforward term the nucleus, and which, according to the state of the

atmosphere at the time of observation (and perhaps also that of the comet itself) was subsequently

__ *Ä ___ „___“ ._,.-m¢s.„*¿»'~ ———’ _ _M ‚ _ _ _ ._ ....
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seen sometimes more, sometimes less sharply concentrated, and stellar-but always of excessively

minute dimension, certainly on no occasion subtending an angle of 4”, and never quite so well

defined as give a positive assurance of the existence of a solid sphere-much less could any phase

be at any time discerned on it. The whole was encircled with a strong coma which nearly filled

the field of view (15’ diameter), dying away insensibly but rapidly at the edges. When the

nucleus was brought to any part of the circumference of the field, the border of the coma fell

little short of the centre. On the south preceding side, however, its extent was somewhat

greater, projecting in that quarter into а feeble and irregular appendage, which might be regarded

as a rudimentary tail.

(355) From the 25th January, whenever the weather would permit, till the final disap

pearance of the comet, it was observed constantly with the equatorial, and, as often as the other

indispensable duties ofthe 20-feet would permit, with that instrument. My last observation of

it dates on the 5th of May, on which day it was still visible, though with great difficulty, in the

equatorial ; so conspicuous was it on the 4th, in the 20-feet, that I fully expected to have kept it

in view at least another fortnight. In this, however, 1 was disappointed. Cloudy nights pre

vented further operations till the 11th. Late on that night the clouds dispersed, and sweeping

for it out of the meridian over its presumed place three nebulae were encountered, one of which

(I. 163) was at once recognised by its form, and as being far too bright ; а second, not occurring

in the catalogues, was considered too faint, as well as too far from the expected place, to be the

comet; a third was then found, and although from the first it was suspected not to be the comet,

not having sufficient central condensation, yet as the place seemed to agree tolerably, and no

other object offering the same degree of probability had presented itself, I identified it by means

of surrounding stars, and then had recourse to the equatorial to determine its place, when it

proved to be the nebula II. 305. The opportunity of further examination was, however, lost for

that night.

(356) On the 12th of May a sweep was set, including the 96th, 97th, and 98th degrees of

N Р D, within which it was certain the comet must lie, and to pass over the two stars marked in

Bode’s Atlas as у Sextantìs (Fl. 17 and 18), the nearest lettered stars to its expected place as

laid down in the chart by the last obtained daily motion in R A and N Р D. As the time of

transit approached the sweep was interrupted by clouds, between which, however, the nebula

I. 163 was seen, and its place taken, R A 9“ 56"’ 44’.l, N Р D 96° 54’ 13” (1830). From that

time till 11“ 5‘“ it continued cloudy, admitting only momentary glimpses, during which whole

interval, nevertheless, the sweeping was continued, that no chance might be missed. The

moment it cleared, the transit being long past, the telescope was directed out of the meridian

on у Seztantís as a point of departure to sweep from. It was now perfectly clear, and to my

surprise, but at the time to my great satisfaction, in the field with у‘ the brighter, and preceding

of the two stars of у, ап object was seen which at once impressed me with a full conviction of

its being that I was in search of, no catalogued nebula occurring in that place. In my sweeping

journal it stands described as “ A faint nebula of the 2nd class, but very suddenly brighter in

the middle to a stellar point, equal to a star 16 m. Diameter about 1’ or 11’. The star

prevents it being seen of its full size and brightness, but the observations are unexceptionable.

I showed it to my attendant, who saw it as described.” This nebula (for such it proved to be)

б 1
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preceded the star gl by 0287; and its difference of declination, as determined by an oblique

transit across a wire 45° inclined to the parallel, was found to be 4’ 36” south of the star.

(357) The next night the telescope was again turned on g Sextantis as a starting point,

whence, by the easy transition of a day’s motion, the comet might be readily taken up, the state

of the weather precluding a regular sweep, though admitting excellent views in brief intervals.

To my mortification, however, on the first view of gl it was seen accompanied by the same

nebula, in the same precise situation as the previous night* Clouds prevented all further

search on that and several subsequent nights ; and when at length the weather became favourable

no trace of the comet could be found, after most patient and persevering search. Thus, by a

most inopportune discovery of a nebula, otherwise interesting enough, I found myself deprived

of the opportunity I should doubtless have otherwise enjoyed, of accompanying this remote

denizen of our system a few steps farther on his journey.

(358) On account of the interest which may be considered to attach to the final disappear

ance of this comet, it has been thought right to state the above circumstances. I proceed now

to detail the observations made in the interim, and endeavour to present a connected view of the

various remarkable changes the comet underwent in its figure, dimensions, and in the relative

degrees of illumination of its constituent parts, viz., the coma, the tail, the head, and the

nucleus, with its ray or tail. As respects the mìcrometric comparison of its places with those

of neighbouring stars, from January 25 to May 5, both inclusive, I have already published them

in the “ Transactions of the Astronomical Society,” vol. х. р. 325, е1 seq., which volume also

contains the far more elaborate observations of Mr. Maclear, extending over the whole of that

interval of time, and given with all possible circumstantial detail. These, therefore, I pretermit

as unnecessary; reserving, however, a few remarks at the end of this chapter in explanation of

some artifices employed in the management of the equatorial to insure exactness when the

comet grew very faint, which may be useful to others under similar circumstances.

(359) The appearance of the comet on the 25th January has been already described, and is

represented in Fig. 1, Pl. XV. Before turning the 20-feet upon it, the following measures were

procured with the equatorial :—

М Т 13“ 38“—1)1а111е1е1‘ of the head in Right Ascension . . . 229".4

Distance of the nucleus from the vertex (uncertain) . ll8".3 : :

14“ 15'“-Diameter of the head in Declination . . . . . . . 237".3

Returning to this instrument after the 20-feet observations were terminated, I repeated these

measures, and was not a little surprised to find the results most materially different, viz. :—

М Т 16‘ 25"’-—1)1а111е1е1’ of the head in Right Ascension . . . . . . 196"/7

16“ 29”-Diameter of the head in Declination . . . . . . . 252".0

These measures having been performed in strong morning twilight, the deficiency in the measure

in R A was easily accounted for by the action of the twilight on the ill~defined and graduating

posteriorl' portion of the head. But how to account for the increased result of the measurement

" I find a loose memorandum, dated February 2 (which must have been 1837), 10 111е following eñ`ect

“ Viewed g Sextantis. The nebula stands as before, viz., exactly south of g* and about 4’ distant.”

T Posterior, in reference to the vertex, which, as fronting the sun, is considered as the anterior portion of the

comet, without regard either to its diurnal or orbitual motion.
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across the axis, where the edges of the portion measured were both well defined? A difference

of 14’’ ‚7 between the measurements of the same dimension taken within two hours and a quarter

of each other, and in opposition to the tendency of the twilight, seemed inconceivable, and threw

a momentary doubt on the exactness of the earlier measure. That measure had, however, been

taken and read off with all possible care, and in short, nothing remained but the conclusion that

the change was real, and that the comet was actually increasing in dimensions with such rapidity that it

might almost be said to he seen to grow!

(360) Here was a phenomenon of a new and startling kind. The increase in the dimensions

of comets in their recess from the sun, had, it is true, been pointed out and dwelt upon by M.

Valz, as an effect due in his opinion to the relief of pressure of the œther upon them, and as

following a certain direct ratio of distance from the sun, such as might be conceived to correspond

to the supposed density of the œther at that distance. But in this case, in so small an interval of

time, the change of distance from the sun is altogether trilling compared with the change of

dimension. If the above measures were correct, the bulk of the head (supposing its posterior

part to have participated in the increase) must have enlarged in the ratio of 1 : 1.198 or 5 : 6, a

'quantity out of all proportion to the increase of its radius vector in the interval. Subsequent

observations, it will be seen, show the change not to have been indeed quite so rapid, while they

confirm its reality, and lead to conclusions of the most singular nature, as will be shown when we

come to consider a resume’ of the results.

(361) On this night the position of the axis of the nuclear ray, taken with the 20-feet micro

meter, was 276°.9, and its length, from the nucleus to a small star, which, at 15“ 40"‘ М Т, hap

pened to be situate precisely in the axis, and at the extremity, came out, by a difference of R A,

= 91’’‚7 5, which, however, is probably rather too small. The nucleus itself was somewhat

excentrically placed, with respect to the line of symmetry of the head being nearer to its southern

than to its northern limb. Its distance from the vertex at 15“ 23”’ = 7’.00 А R A = 95’’‚О.

(362) On the next night, the 26th, the increase of dimension of the comet was evident at

the first glance. Its form, too, had undergone a change, being more elongated in proportion in.

the direction of its axis, and materially less definite in its posterior region. Its appearance in the

20feet and proportional size (being drawn on the same scale as Fig. 1), are represented in

Fig. 2, Pl. XV. The coma also had undergone a great and remarkable change-not so much in

dimension (which had not indeed increased proportionally, extending still to a distance from the

vertex only 0.8 of a radius of the field or б’) as in brightness; being very much enfeebled. The

small protuberance, however, to which allusion has already been made, on the south preceding

side, had extended into a sort of wing towards a star of the 9th magnitude sp, to a distance

nearly twice as great as in any other quarter. The head or envelope had begun to assume an

evident tendency to a paraboloidal form, the posterior portion being terminated, however, by an

outline of an oval or nearly semicircular figure. The nucleus appeared as a star about the llth

magnitude, not, however, sharp and sparkling like a true star, but furred and nebulous, so that,

with its ray, it presented exactly the appearance of a miniature comet, having a head and tail of

its own. «

(363) The dimensions of the comet- obtained on this night, with the equatorial, were as

follows :
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M T 14‘ 21”'-Length of the Paraboloid from vertex, or Diameter of the head in R A _ 31 l".4

14“ 25'“-Diameter in Declination . . . . . . . . . . 328".9

14“ 27°'-Diameter across the axis, or greatest breadth of the well-defined portion . 333".5

14'“ 31“-Distance of Nucleus from vertex . . . . . . . . ll0”.9

Differences of R A, and measures with the 20-feet position micrometer, gave for

M T 15‘ 40“-Diameter in R A (23'.625 = A R A) . . . . . . . 308".9

16“ 2"‘-Distance of Nucleus from vertex in parallel (91.28) .  . l21".3

15“ 51“-Length of Ray in R A (12219) . . . . . l59".5

15“ 24"’-Position of Ray, 2'/'6°.3.

The total bulk of the comet (exclusive of the coma) had therefore considerably more than

doubled within the twenty-four or twentyfive hours elapsed since the measurements of the

previous night!

(364) On the 27th January, the appearance in the 20feet was as represented (on the same

scale) in Fig. 3, Pl. XV. The head or envelope with its enclosed nucleus and ray, still more

dilated than last night, but the coma was grown extremely thin and faint, still, however, extending

to about the same distance from the well defined outline of the vertex. It had lost, however, all

regularity of form. A considerable ragged protuberance appeared in front, in the пf region,

while the wing on the s p side seemed to have attached itself to the arc of the paraboloid,

prolonging it as a kind of one-sided and false tail. During the whole of this night’s observations,

the southern arc of the paraboloid appeared larger than the northern. The nucleus presented

less of a stellar aspect than heretofore, and more that of the head of an ordinary comet, its

denser portion being estimated at 12” in diameter. Measures of the several parts were taken

on this, and on all other occasions, so long as it continued practicable to do so; but, not to

interrupt the course of our statement with a mass of figures, they are reserved to be presented

synoptically in tabular form.

(365) Jan. 28. 20 feet. “ Most astonishing! the coma is all but gone, but there are

long irregular nebulous tails in various directions.” (In the night-glass, before this observation,

there appeared distinctly a forked swallowtailed appendage going off from the head, the

branches being of unequal length and brightness, and making au angle of about 45° with each

other. These, as is evidently seen in Fig. 4, Pl. XV., are the remains of the coma, the portion

of which, to the s p side, formed the nearest approach to a tail which the comet exhibited after

its perihelion.)-“ Twenty feet. The nucleus is now no longer a dim, misty speck, but a sharp

brilliant point. I cannot, however, ‘ raise a disc’ on it, at least not a well-defined one ; but the

light comes on so suddenly, it is like a planetary nebula a little hazy at the edges, 2" ог 2%”

in diameter, 16“ 0"“ M. T. Being now high, and the telescope acting to admiration (nothing

ever equalled the definition of stars tonight), I see a sharp, all but planetary disc, diameter

fully 1%”, quite distinct from the haze about it. Power 320 shows it well. It is like one of Jupi

ter’s satellites in a thick fog of hazy light. Nothing can be more delicate and regular than the

curve of the head and the symmetry of the whole upper part of the figure.” The continued

dilatation of the comet on this and the subsequent nights is well exhibited in the figures of

Plates XV. and XVI., which are all on the same scale. The observations of this night

conclude with the following memorandum :-" So ended a most memorable night. I can
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hardly doubt that the comet was fairly evaporated in perihelio Ьу111е_ heat, and resolved into

transparent vapour, and is now in process of rapid condensation and reprecipitation on the

nucleus.” »

(366) The 29th of January was cloudy, and my observations on the 30th were cut short

by clouds, after procuring a few equatorial measures. The nucleus and interior comet were,

however, now much more developed, so as to be well seen in this instrument with its power

170, which had not hitherto been the case. On the 31st, the 20 feet was again brought into

action, when the comet appeared as in Fig. 1, Pl. XVI. It was now so much dilated as more

than to fill the field of view (15') in length, and nearly so in breadth; the right, or southern

side, however, being still the longer and brighter, and the termination irregular and indistinct.

Every trace of coma had disappeared, as had also the false tail or appendage to the southern

arc of the parabolic envelope. The clear parabolic outline of the head was seen free from any

mistiness or vaporous appearance, and in its full beauty, and certainly a more delicately formed

and soft, yet well defined, outline than it presented on this night, could not be imagined. It

was indeed a charming object. My journal compares the rounding «gf qf its edges to that of the

wane-cloud, occasionally seen on the Table Mountain in certain stages of a southeast gale.

The simile, though apposite, conveys no illustration to a European reader. That of a trans

parent gauze or alabaster vase illuminated from within may be more successful. All idea of

vagueness or confusion connected with an ill defined and fiuctuating coma being now absent, an

impression of regularity of structure and of precise and definite laws obeyed in its constitution,

was no less strongly conveyed by this view of it than by that of the body of Jupiter or Saturn.

From this night may be dated the commencement of the development of the true tail, viz., the

prolongation into a regular train of the parabolic envelope, aided in its general effect bythe

similar prolongation of' the ray or internal comet, which had now become very conspicuous.

The coma from this time appeared no more, but in the progress of the comet towards its final

extinction, the semblance of a new coma arose from the dilatation of the mass of internal light

immediately surrounding the nucleus, after the final dissipation of the envelope, and which, from

being at first a subordinate and inconspicuous part of the phenomenon, became by degrees a

leading feature, and at last may be said to have constituted the whole visible comet, the

infinitely minute and hardly perceptible nucleus excepted.

(367) The comet on this night (January 31) was full of small stars, and in its course passed

tangentially over one at the edge of the densest part of the paraboloid, while another was

swept across by the axis of the Ray. And I may here mention, once for all, that among the

innumerable stars of all magnitudes, from the ninth downwards, which at various times were seen

through it, and some extremely near to the nucleus (though none exactly оп it), there never

appeared the least ground for presuming any extinction of their light in traversing it. Very

minute stars indeed, on entering its brighter portions, were obliterated, as they would have

been by an equal illumination of the field of view; but stars which before their entry appeared

bright enough to bear that degree of illumination, were in no case, so far as I could judge,

affected to a greater extent than they would have been by so much lamplight artificially

introduced.

(368) February 1. Under the joint influence of a moon nearly full and the moming

twilight, the comet was much enfeebled. Its outline, however, continued quite distinct ; so

5 к
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that, when brought up to the edge of the field of view of the 20 feet, the want of fitting of its

convexity into the concavity of the field circumference was apparent by a narrow darker lunule

at the sides of the vertex. The nucleus was grown more bulky, hazy, and ill defined, and

its tail very strong. From this time till the 11th February, the moon approaching and passing

the place of the comet, caused the 20 feet observations to be suspended-the equatorial only

being used for determinations of its place, and for such measurements of dimension as could

be procured, which, however (for the cause assigned), ceased to be practicable after the 4th,

though it still continued to present a perceptible and constantly dilating outline. On the

removal of the moon the dilatation had become so great, and the envelope so faint, that no more

micrometric measures of dimension could be procured. The 20 feet observations were resumed

on the 11th, on which day it was seen as in Fig. 2, Plate XVI., omitting most of the stars of

which a great multitude bespangled it, and is described as “ a superb object, but grown much too

large for the grasp of this telescope with its sweeping power. Tried it with the Huygenian eye

piece of the night~glass, which improves it much. Тhe nucleus now is the most conspicuous

part, being vastly brighter than the rest, psv mbM almost to a star. I see no increase of

brightness at the edges as if it were a shell. The outline is that of a planetary nebula, somewhat

hazy at the edges with this low power. With 180 much less definite: A R A between nucleus

and vertex = 355.50 (almost exactly occupying the interval between the wires) = 452”.7.” The

elongation of the paraboloid was now such as to merit its being regarded as a true tail, and from

this time forward its appearance in the nightglass, finder, &c., was that of an ordinary comet,

with a short, broad, parabolic tail, which on the 15th Feb. occupied Ё the radius of the field of

the equatorial finder, or about 40’_

(369) On the 17th, in the 20 feet, with the above mentioned Huygenian eyepiece, it was

“dilated to a vast size, and no longer sharply defined, but yet the outline well made out, the

nucleus pretty sharp, all but stellar, and much brighter than ever seen before, but the interior

cometic tail hardly perceptibly brighter than the general tail.” On the 19th, “ The nucleus and

its coma very bright, and highly condensed. The parabolic envelope hardly to be made out, and

evidently distorted. The right (south) side of the envelope is best defined, and tolerably sharp.

The left, especially towards the vertex, is very irregular in shape, and extends far out to

near a star 7 m.” See Fig. 6, Pl. XIV, of which the scale is much reduced in proportion to the

other figures.

(370) From this time forward, the envelope continued still to dilate, becoming, however,

worse defined and fainter, till at length, on the 18th of March, all trace of a visible outline had

disappeared. “2O feet-the nucleus is singularly bright compared with the nebula, which is

diffused, and loses itself insensibly. An immense region around it is dimly lighted with a nebulous

light, but no form is traceable with the sweeping power.” On the 22d March it was taken in a

regular sweep on the meridian, and is described as “ vvvsvv m b M to a well concentrated

but not stellar nucleus, 4“ diam. R A 11“ 45"‘ 255.4; N P D 114° 41’ 22” (for 1830).” The

tail of the nucleus or the “ Ray” had entirely disappeared, and henceforward it presented only

the appearance of a round nebula, highly and very suddenly condensed in the middle (in which

state it is figured in Fig. 7, Pl. XIV, on May 3), gradually dying away till finally lost.

(371) Four things in the post-perihelion history of this comet are especially remarkable:

Ist, The astonishingly rapid dilatation of the visible dimensions; 2d, The preservation of the same
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regular geometrical form of the dilated and dilating envelope; 3dly, The rapid disappearance of

the coma; and, lastly, the increase in density and relative brightness of the nucleus. As regards

the dilatation, the following synoptic table of the measures of the several parts as taken with the

equatorial by direct micrometric measurement, or with the 20 feet by differences of R A

and angles of position, will best express the fact. In this table, letters of reference are

attached to each observation, capitals denoting equatorial measurements, and small letters

20 feet determinations.

Dre ..“.‘::1. “за” ..¥.f:‘;. “firm L«¿,««» .tissefrom Obaerv- Para- Observa- Para- Ob_1erva кар Observa- о Itxxof

\ ertex. ation. boloid. tion. boloid. tion. tion.

1836. ‚‚ ь. ш. ‚‚ n. ш. ‚, п. ш. ‚‚ ь. ш. о

Jan. 25 .. A 118.3:: 13 38 C 229.4 13 38 E 237.3 14. 15 g 91.7 15 4.0 276.8

b 95.0 15 23 D 196.7 16 25 F 252.0 16 29

Jan. 26 .. А 110.9 14. 31 C 311.4 14. 21 E 328.9 14 25 g 159.5 15 51 276.3

b 121.3 16 2 d 3o8.9 15 40 F 333.5 14. 27

Jan 27 . . A 16o.4.:: 14. 4,5 C 4.00.6 14 42 E 4.22.2 14. 4.o 277.3

b 154.0 15 27 d 472.7 15 29

Jan. 28 .. A 164„5 14. 53 C 4.82.3 ц. 51 Е 4.97.2 14. 4.6 G 291.2

b 17 1.1 16 12 h 38 1.4.

Jan. 3o .. A 207.0 14. 31

Jan. 31 . . A 218.2 14 45 C 739-6 14. 5o

Feb 1.... A 130.1 14. 55 d 9oo.o 15 15 Е 823.3 14. 5o

F 668.4.:: 14. 55

Feb 2.... A 258.4, 14. 57 E 939.2 15 5 G 561.7 282,0

F 835-з ‘з з

Feb.4.. .. A 287.6 15 o F 937-7

Feb 11 .. a 452.7 13 56

Noms.-January 25-A, very uncertain, owing to the difficulty of seeing the nucleus; D, in strong moming twilight, too

small ; g by A R A of nucleus and extremity of Ray.

January 26-b, by a mean of two differences of R A of nucleus and vertex, mean 9228; d, by A R A = 231.63; E, diameter in

January 27A, very difficult, uncertain measure; b, A R A= 132125; d, A R A=36.19; k, by two measures exactly

January 28-b, by A R A = 13‘.125; C, cutting deep into the thiuibase of the paraboloid; E, diameter in declination of the

declination of the best defined oval portion ; F, ditto ditto, perpendicular to axis of the comet ; g. A R A = 122125.

agreeing.

most spherical mass

January 31-C, by A R A = 57‘.o.

February 1-С, length just contained in ñeld 15’ diameter ; Е, greatest breadth of paraboloid; F, breadth across nucleus, or

(372) The only element in these measurements which is sufficiently definite and com

parable throughout the series, and at the same time little affected by the unequal lights of the

telescope used, is the distance of the nucleus from the vertex of the paraboloid. Calculating on

this element, and rejecting the equatorial measures of Jan. 25 and Jan. 27, on which, from the

circumstances of the measures, no dependence can be placed, and taking means of those of

Jan. 26 and 28, we find the following extraordinary series of values of the apparent, and real bulk

of that definite segment of the paraboloid, which may be conceived cut off at its vertex by a plane

apparent parameter. The same is also indicated by these letters on February 2 and February 4.

r
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at right angles to its axis passing through the nucleus. The real bulk is derived from the

apparent, by multiplying it by the cube of the distance from the earth, as given by Mr. Stratford’s

ephemeris In both, the volume for Jan. 25 is taken as unity.

January 25. . 1.000 1,000 January 28. . 5.511 5.179 February 1 . . 14.010 12.242

„ 26..`l 1.825 1.789 „ 30.. 10.345 9.314 „ 2.. 20.125 16.953

„ 27 . .l 4.260 4.089 ‚, 31 . . 12.113 10.672 „ 4. . 27.743 22.343

I „ 11.. 108.210 74.303

From which it appears, that although the approach of the comet to the earth accounts for

some considerable part of the apparent dilatation of volume, yet, allowing for the full effect of

this cause, the definite segment in question had actually enlarged to 74 times its original bulk in

the 17 days elapsed between the extreme observations. The total volume, however, or the solid

content of the whole visible paraboloíd, had increased in a much greater proportion, viz., in the

interval from Jan. 25 to Feb. 1, (the last day on which measures of the total length and breadth

were procured), in the ratio of 1 to 41.605, instead of 1 : 12.242, as in the table.

(373) А most singular consequence follows from this. If we project the measured distance

of the nucleus from the vertex on a chart of engraved squares, taking the time elapsed in days

since a given date (say Jan. О), for the abscissa, and the distance in question for the ordinate, we

shall find the locus of the interpolating curve to be very nearly a straight line, and the

ordinate to be expressed very nearly by the equation.

(г — 21.07) ›‹ 21“ = у

and, in fact, if we compare the distance in question as calculated from this formula with that

resulting from actual measurement, we find them to correspond as follows :

I

Nucleus from Vertex. Nucleus from Vertex.

Date = 1. mi Date = t. ё

Measured. ‘высшим. Measured. ‚смените.

Jan. h. m. „ ‚ Jan. h. m. 0 „ ,I

25 15 23 =25.64 95.0 9¿.0 31 14. 45:31.61 218.2 221.3

1 ‘4 V;-266 в ne
I6 1 _ . 4. 11 .1 .9<w»> ...

zg 15 27 = 27.64 . — 154.0 138.0 1 14 55 = 32.22 . . _ . 232.1 щгъ;

2 ц. 53 __ 2 ц, 57=33. 2.... 25 .4 2 3.5
16 12 g _ “'69 ` ' I67'8 160‘) 4 15 0 = .6 . . . ‚ 287.6 307.0

(mem) 35 3
н 13 56:42.58 452.7 451.7

3o 14 31 = 30.60 . . 207.0 200.1

(374) We see by this comparison, that the apparent linear dz'latatz'ons of the envelope was

nearly uniform during the whole interval embraced by my observations, so long, at least, as it

continued measurable, and that the mean rate of that dilatation was 21" per diem on the vertical

distance. Now, if we calculate backwards, on the hypothesis of this rate having been previously

observed, í. e., if we resolve the equation t - 21.07 = O, or take t= 21.07 = 21“ О“ 10"‘, we

ïm. ——— _
—— ‚——— ll _.Yi __ _ __ _ _ _ _ _.- î*
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arrive at the singular conclusion that on the 21st of January, at О“ 10"‘ P. M., the envelope had no

magnitude, that in short, at that moment, a most important physical change commenced in the

comet’s state. Previous to that instant, it must have consisted of a mere nucleus, a stellar point,

more or less bright, and a coma more or less dense and extensive. At that instant, the formation

of the envelope commenced, and continued in the manner and at the rate above described.

The “ Ray,” or internal comet, no doubt, also commenced its existence at the same instant.

(375) Laying aside for a moment all speculation as to the physical interpretation of this

strange fact,l must now notice a most remarkable observation (unknown to me at the time of

drawing the above conclusion), which corroborates in a striking and unexpected manner the result

arrived at. On the night of the 22nd January,* M. Boguslawski, Professor of Astronomy at

Breslau, actually observed the comet as a star of the 6th magnitude, a bright, concentrated point,

which showed no disc with a magnifying power of 140 : and that it actually was the comet, and

no star, he assured himself by turning the telescope, the next night, on the place where he saw

it. It was gone. Moreover, he had taken care to secure, by actual observation, the place of the

star he had observed. That place agreed with the calculated place of the comet. Certainly

better evidence could not be had.

(376) The above statement rests on the authority of a letter from M. Boguslawski to the late

Dr. Olbers, which that venerable astronomer had the goodness to show me on the occasion of a

visit I made to him at Bremen on July 27, 1838. Not having a copy of that letter, and wishing

for more precise information, I wrote to M. Boguslawski on the subject, and was favoured

by him with a reply, dated Breslau, Sept. 20, 1838, of which the following is an extract :

“ I saw the comet without any diameter, not on the night of Jan. 21-2, but of Jan. 22-3,

between 17" 36'“.8 and 18“ 3‘“.7 M т at Breslau. But this very circumstance agrees better with

your observation and measurements than you have found yourself. One need only derive from

your observations another very plain curve, which will bend still closer to your measurements

than y0urs,~j‘ viz. :

Date. Your measurements. Your Curve. The New Curve.

1836. Jan. 25.5 93l.o

26.5 119 114. 119.0

1.7.5 144 135 141.8

28.5 168 156 164.4.

30.5 zer 198 zo1.o

31.5 2.16 219 z16.o

“ and this prolonged backwards gives :

Date . . . . . . . . ...Ianuary 25.5; 24.5; 1.3.5; 1.1.5; 2.1.45.

Ordinate . . . . .. 93.0; 64.8; 34.4.; 1.8; o.o.

* In a statement of this curious fact to the British Association, at Newcastle, printed in their Report for

1838-9, the date is given as the 21st, but erroneously.

1’ This is perfectly correct. The interpolating curve drawn, as 1 had drawn it, does actually deviate from the

straight line assumed as its mean representative, in the manner M. Boguslawski indicates. It is concave towards

its abscissa from January 25 to January 31, and convex towards the same line from that epoch to February ll :

5 L
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“ The zero point of the abscissa and of' the dilatation of the nebula of the comet will be

Jan. 22.45 = Jan. 22 10“ 48'". I observed the comet, like a star, at 17“ 50'“, therefore 7" 2”’ after

that calculated catastrophe. It follows, indeed, that the radius of the comet according to the

curve must have been then already 9”.5, and, therefore, the diameter 19”. But, having not the

slightest diameter, although one of 3”.45 (that of Uranus), by a magnifying power of 140, was

lately sufficiently evident-one is, perhaps, obliged to believe that the motion of the dilatation at

the beginning was still faster than the equation of this curve expresses."

(377) Mr. Maclear observed the comet on the 24th of January, and assigns 2’ 11” for the

diameter of the disc on that day. It was then so nearly circular (see the beautiful engravings

accompanying his paper), that the half of this, or 65”.5 may very properly be taken for the

distance from the nucleus to the vertex on that night. A decrease of 21" on 93, would give 72“

for this distance. This observation, therefore, corroborates the idea of a more rapid rate of

increase in the earlier stages, and agrees very closely with M. Boguslawski’s curve.

(378) It will not be necessary to enter into any calculation of the comet’s distance from the

sun at the moment of these observations, to warrant our rejection of an hypothesis such as that of

M. Valz, which makes the volume depend direct@ on that distance. Undoubtedly, its recess

from the sun is ultimately, but indirectly, the cause of the observed increase. The question is

only as to the modus operandi. The perihelion passage, it will be bome in mind, took place on

the 15th of November, and it was therefore not till the 83rd day after that event that the

formation of the envelope commenced. Now, during these 83 days, it is certain that a process

of refrigeration had been going on, both in the nucleus, and in the transparent and vaporous

matter, if any, with which it was surrounded. It is hardly possible to imagine a case more

corroborative of the view taken of this subject in my paper on Biela’s comet (Mem. Ast. Soc.

Vol. VI. pp. 104, 105). According to the theory there suggested, the surface of the nucleus

must be supposed to have cooled down at this precise epoch to the dew-point (granting the

extension of such a time to the point of condensation of the vapour, whatever its nature, present

in the cometary atmosphere, but not constituting the whole of it). At this instant, therefore,

according to that theory and in conformity with all we know of the laws of vaporous con

densation, must have commenced the formation of a mist, first, precisely in contact with the

radiating surface, and, by degrees more or less rapid, ascending above it, and limited (as we

actually see radiation fogs in our valleys or on extensive plains in very calm nights), by a

definite upper surface, the seat of a fresh process of radiation. As this superior vapourplane

attains a higher and higher level, corresponding to a less and less actual density, both of the

atmosphere and vapour, its surface, without losing its geometrical form, necessarily becomes less

and less visible and conspicuous; acquiring as it were, a greater tenuity, and becoming more

filmy in its texture; being, in fact, nothing else than a boundary surface between a transparent

medium above, and a misty one diminishing in opacity as the level rises, below.

(379) It is this superior vapour plane which constitutes, in our conception of the matter,

the visible surface of the envelope. As the envelope increases in dimension, that surface, for

the reason adduced, must continually become more faintly outlined, and at length disappear

indicating a more rapid approach to the abscissa previous to January 25 than the straight line would give. Hav

ing no observations, I did not think it necessary to go into the minutiœ of its flexure.

„_--...--
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altogether; an additional cause for which will be the removal of reflective matter from below,

by subsidence into the nucleus or into the axis of the paraboloid (according to the peculiar laws

of cometic aggregation, of which more presently), as we see a cloud subsiding in rain beneath,

and accumulating in visible volume above.

(380) If the condensible vapour were everywhere distributed spherically around the

nucleus, so as to have equal density at equal distances, the form of the envelope would

necessarily be spherical, because, on account of the exceeding tenuity of the cometic atmo

sphere, its posterior portion is no way shaded by its anterior, but every part, interior and

exterior, equally exposed to the sun’s iníiuence, or very nearly so. That the form is in fact

not spherical, but paraboloìdal, or very eccentrically elliptic, instructs us in an important and

truly wonderful fact, viz., that the surfaces of equilibrium of the vapour in its tranwarent state

are so; that in fact, although not seen, the envelope existed as a transparent atmosphere»a tail

in posse, though not to our eyes in esse, and of its full extent, prior to the epoch of its com

mencing visibility, and probably prior to the perihelion passage.

(381) If we now inquire by what forces it is possible that such a form of equilibrium can

be maintained, we shall at once perceive that the laws of gravitation, as at present recognized,

are altogether insufficient to account for it. Such a form, as one of equilibrium, is incon

ceivable without the admission of repulsive as well as attractive forces. But, if we admit the

matter of the tail to be at once repelled from the sun and attracted by the nucleus, it no longer

presents any difiiculty. It is evident, without going into any geometrical calculations, that

the effect of the sun’s repulsion on such an atmosphere must be to distort it from the spherical

form it would assume in virtue of its gravitation to the nucleus alone-to press the particles

on the side of the sun nearer to, and to drive those on the opposite side farther from it, so

as to give rise to an oval form, the length of which will be the greater in proportion to its

breadth the more energetic the repulsive force is supposed; and that by assigning to that

force a sufficient energy, the oval in question may be prolonged to any length, or the remoter

particles even driven altogether beyond the coercive range of the nucleus, and carried out into

space.*

* The resultant of the two forces in question, the one directed from the sun, or in the direction P X in the

figure (where S is the sun and C the nucleus), and the other to the nucleus, or in the direction P C, will neces

sarily Не in a direction P О, inter

mediate between them, which, if pro

longed, must cut the axis in some point

N further from the sun than C. Now,

if A P B be the surface of the comet’s

atmosphere, this resultant must neces

san'ly be in the direction of a normal

to it, supposing it in equilibrio. The

angle C Р Y, therefore, will necessarily

be less than a right angle, so that the

portion P D A of the surface will lie

wholly within, and P E B wholly with

out a circle, having C for a centre, and

C P for a radius. The form, therefore
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(382) Nor let any one be startled at the assumption of such a repulsive force as here sup

posed. Let it be borne in mind that we are dealing (in the tails of comets) with phenomena

utterly incompatible with our ordinary notions of gravitating matter. If they be material in that

ordinary received sense which assigns to them only inertia and attractive gravitation, where, I

would ask, is the force which can carry them round, in the perihelion passage of the nucleus, in

a direction continually pointing from the sun-in the manner of a rigid rod swept round by some

strong directive power, and in contravention of all the laws of planetary motion, which would

require a slower angular movement of the more remote particles, such as no attraction to the

nucleus could give them, supposing it ever so intense? The tail of the comet of 1680, in five

days after its perihelion passage, extended far beyond the earth’s orbit, having in that brief interval

shifted its angular direction nearly 150°. Where can we find, in its gravitation either to the sun

or to its nucleus, any cause for this extravagant sweep?

(383) But again, where are we to look (if only gravity be admitted) for any reasonable

account of its projection outwards from Ни: sun, putting its angular motion out of the question?

Newton calculates that the matter composing its upper extremity quitted the nucleus only two

days previous to its arrival at this enormous distance. A projectional velocity much exceeding

that of the comet itself in perihelio (i. e. exceeding that which the sun’s attraction would generate

in a body falling from infinity) would be necessary for this purpose. If the motion of matter be

acriterion of the direction and intensity of the forces acting upon it, assuredly we can look

nowhere but to a force directed from the sun, and that of an intensity far exceeding its gravitating

energy on ordinary planetary matter, for the origin of such a movement (supposing it real).

(384) The manner in which Newton deals with this phenomenon is somewhat unac

countable. Discussing the various hypotheses advanced on the subject, this, among others,

presents itself as a speculation of Kepler. “ Alias particulas tam leves quam graves dari posse

existimat, et materiem caudœ levitare, perque levitatem suam a sole ascendere.”-Princip. III.

prop. 41, Leseur and Jacquier, iii. 652. But he dismisses it summarily on the ground of the

induction of a gravity proportional to inertia in all terrestrz'al bodies, and substitutes in its place a

theory of the ascent of matter rarefied by heat in the solar atmosphere or the ether itself, in a

mode precisely analogous to a suggestion of Fresnel respecting the cause of the ascent of clouds

in our atmosphere. It is surprizing that a mind so penetrating as Newton’s should not have felt

the 'inadequacy of the means to the end in this account of the matter. Granting all the

machinery of this hypothesis, ether, solar atmosphere, and rarefaction, still the ascent has to be

effected ultimately by the sun’s attraction, í. e., by the difference of the gravitations towards it of

the displaced and displacing masses; and this difference has to effect at once the descent of the

displacing, and the ascent of the displaced ether (the latter loaded with matter heavier than

itself); the difference of the moving forces acting on more than the sum of the masses put in

motion; as in the case of two unequal weights suspended on the arms of a balance in which the

sum of the bodies has to be set in motion by the difference of their weights. And even granting

that from such a combination an ascending velocity could be generated greater than any

(whatever be the laws of the two forces, provided only their directions be as supposed) will necessarily be such an

elongated or oval figure as described in the text.

Where the form is described as paraboloidal, this is of course to be understood not as designating strictly a

conic parabola, but only a form having a general resemblance, in the neighbourhood of its vertex, to such a solid.
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descending velocity which the sun’s attraction could directly produce under any circumstances on

a. body falling freely (а thing clearly impossible), it is still only the dilated aether which is so

driven upwards, and we are called upon further to admit the possibility of its carrying up with it

the matter of the tail, while yet, on the other hand, the same œther is throughout assumed to be

incapable (owing to its excessive tenuity), of resisting, when itself quiescent, the motion of

cemetary matter, however rapid. And all this in the face of the resistance of the œther to the

motion of an upward current of its own substance still more attenuated. What follows, respecting

the angular motion of the tail when so produced, is even more difiicult to reconcile with the

exceeding clearness and precision of Newton’s views in general.

(385) Kepler’s hypothesis of a simply levitating matter as the constituent substance of the

tail is, however, insufficient. Supposing the tail to have no attraction for the nucleus, and to be

merely projected with it into the sphere of the sun’s action, they would at once part company,

the tail describing an hyperbola convex, and the nucleus a parabola concave towards the sun. To

make the hypothesis available, it is indispensable to superadd that of nuclear attraction. Taken

then as a whole, the compound mass of the comet is urged towards the sun by the difference of

the total attractive and repulsive forces, and so long as the repulsive power is insuñicient to

separate them, or analyse the compound, they will revolve together as one body, continually

elongating itself as it approaches the sun, and on the position of whose larger axis the .mn

exercises a directive power, as it would on a magnet, itself magnetic; or rather, as a positively

electrz_'fìed body would on a nonconductt`ng body of elongated form having one end positively, the other

negatively e.zcited.* I

’ It is prudent, to say the least, in such hypotheses to keep clear of specialties, yet I cannot help remarking

that the conception of а high degree of electrical excitement in the matter of the tail (of the same character with

that of a permanent electrical charge supposed to be resident in the sun), superadded to the ordinary conception

of a gravitating nucleus would satisfy most of the essential conditions of the problem. That the sun’s heat

in perihelio does actually vaporize a portion of the cometic matter, there can no longer, I think, be any reason

able doubt. That in such vaporization, a separation of the two electricities should be eñ`ected, the nucleus

becoming (suppose) negative, and the tail positive is in accordance with many physical facts. The circumstances

of this vaporization, as they were seen to take place in Halley’s comet, were highly favourable to such separation.

The matter of the tail seemed to be emitted in violent jets and streams, as if from oriñces or fissures inthe

anterior part of the nucleus (See M. Struve’s extraordinary drawings in his Beobachtungen des Halle;/schen

Cometen), a state of things productive (as recent experiments have shown) of powerful electrical excitement.

Moreover, it is worthy of notice that these jets, instead of continuing their course forwards towards the sun,

appeared, in many instances, to have been driven back, in curved forms, towards the tail, as if unable, by reason

of some opposing power, to advance in their original direction. That no such tumultuous phenomena should

have taken place after the perihelion passage, when the tail was quietly subsiding under the cooling process, is

precisely what might be expected; and, in short, I see no part of the phenomena of a comet which appears to

stand out as irreconcilable with this view of the subject. The exceeding energy of the electric in comparison

with the gravitating force as exerted on matter of equal inertia is strongly in its favour.

Should it be objected to this theory, that it supposes the sun to be in a permanently excited electrical state,

and that, therefore, thunder-clouds in our atmosphere ought to be attracted to or repelled from it, and move

accordingly, I would observe, in reply,--lst, That the matter of a cloud is almost infinitely denser than that of a

comet’s tail, and probably in a far less powerful state of electrical excitement, so that the inertia bears an incom

parably greater ratio to the moving force: 2ndly, That our clouds ñoat in a medium capable of resisting, effec

tually, any independent movement so generated in them, and of commanding completely their movements by its

Own: 3rdly, That we are by no means certain that other phenomena in meteorology, referable to this cause, may

5M
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(386) Supposing the approach of a comet to the sun to be such as to enable the repulsive

force to overcome the attractive in those portions of its tail remote from the nucleus, they would,

of course, be driven olf irrecoverably. But what would now be the state of the remaining mass?

Inertia and repulsion have been subtracted: of course, what is left has become pro quantítate

materiœ, on both accounts more attractively diwosed as a whole ; the dimensions of the orbit must,

therefore, contract. The periodic time will diminish. We have here presented to us a series of

consequences identical in some of their leading features with those which, observed in the -case

of Encke’s comet, have been attributed to resistance of the œther. Pursued into all their

consequences, no doubt the two explanations diverge. For example, in the case supposed, the

diminution of the periodic time will be more than in proportion to the diminution of the major

axis of the orbit. But it may be doubted whether observation of a body so ill defined is yet

precise enough to decide between them.

(387) The separation of a portion of the tail here contemplated could hardly be accom

plished without carrying off some portion of the gravitating matter. Supposing the excess of

repulsive power anyhow got rid of, a new comet might be formed. But there is another mode

in which, without having recourse to a direct divellent action of the sun on the materials of a

comet in perihelio, its separation into two may be accomplished, and a phenomenon produced

like that presented in the early part of the present year (1846) by Biela’s comet, which was

actually seen to subdivide; the two portions subsequently journeying along quietly side by side

in 'orbits differing very slightly from each other, and apparently quite undisturbed by any mutual

attraction. ' It will, of course, have been noticed that, although (for the sake of simpler

illustration), we have supposed, in what has been said above, the form of equilibrium of our

envelope or -tail to be assumed at every instant, yet in this, as in the theory of the tides (to

which it properly belongs, and may be considered as in some sort a supplement), the true

problem is a dynamical, not a statical one. The oscillations of a fluid covering a central body,

may, as is well known to those who are conversant with the theory of tidal movements, under

certain conditions as to the coercive power of that central mass, cease to continue of small

extent, and may increase in magnitude beyond any limit which analysis is capable of assigning

not exist and come to be observed. A sun so electrically charged, would induce opposite electrical states in the

two hemìspheres of day and night, the intensity of those states depending greatly on the degree у’ conduclibílily to

be attributed to the earth as a mass. The electrical meteorology of day and night, indeed all electrical meteorology

is in a state too little advanced to admit of satisfactory answers to a crowd of queries which here suggest them

selves. Lastly, there may, after all, exist in nature other repulsive forces, whose existence can only be known to

us by studying their “instantiœ luciferœ.”

Without at all going into the question raised by Prof. Mosotti, whether gravitation be not a manifestation

of statical electrical action (or rather, without here explaining the arguments, which seem to me opposed to

such an idea), one thing is physically certain, viz.: That, the laws of the two powers being the same, the apparent

gravitation of one spherical body on another, supposing their diameters very minute, compared with their mutual

distance, may be increased or diminished in any ratio, or changed into an apparent repulsion (still following the

same law), by communicating to them electrical charges of similar or opposing characters, and of a proper

intensity. It thus becomes, at least, conceivable how the stars of a globular cluster may have their mutual

gravitation-their tendency to collapse and produce a general catastrophe-counteracted, while yet each might

have planets revolving within its own sphere of attraction (which would not be in the smallest appreciable

degree affected by any charge permanently resident in their central body, provided their own state were that of

neutrality). It will of course be understood that I attach no importance to such a speculation as this last.
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even to the extent of destroying the continuity of the fluid, and separating it into distinct

masses. Now, if the conditions of such an extreme case can ever be approached at all, it must

be in that of a comet like Biela’s, in which the coercive power of the nucleus is reduced in the

utmost conceivable degree; it being a mere vaporous mass devoid of all cohesion or consistency,

and mixed up, and probably almost coextensive with the tail. Its return to the perihelion will

be watched with intense interest.

(388) That comets undergo a change of some kind in their perihelion passage, was a

favorite speculation of Sir William Herschel. He considered this change to consist in a loss of

some portion of their more elastic matter by which the remainder acquired a higher degree of

consolidation. Thus, in Phil. Trans. 1812, p. 141, he says, “ That,” besides light, “many

other elastic volatile substances may escape . . . .. .in so high a degree of rarefaction, is far

from improbable.” “ Then, since light certainly, and very likely other subtle fluids, also

escape in great abundance during a considerable time before and after a comet’s nearest

approach to the sun, I look upon a perihelion passage as in some degree an act of consolidation.”

If this language be considered (as no doubt it is), somewhat vague, we are now at least prepared

to assign a more definite meaning to it.

(389) ТЬе preservation of the geometrical form of the envelope of our comet (to return to

Art. 371.), is undoubtedly indicative of a high degree of tranquillity, the definite action of

perfectly regular forces, and at least a near approach to a state of equilibrium in the strata of

which the mass consists. It proves also, if taken in conjunction with what has been said

respecting its apparent dilatation, similarity of external and internal strata, precisely such as the

laws of equilibrium would lead us to expect in an elastic fiuid mass subjected to such

forces.

(390) The rapid disappearance of the coma would seem to be referable neither to (Бы

sipation nor absorption into the head, but rather to its being swept off into the tail by the sun’s

action, and there deposited as part thereof. The “wing” ofthe 26th, and the “ false tail” of the

27th January would seem to have been the matter of the coma thus drifted off. To trace the

complete history of the coma, however, it would be necessary to have before us observations of

its appearance in the months of December and the early part of January, which I am not aware

of having been obtained.

(391) The ray or tail of the nucleus is also a highly instructive phenomenon. As the

envelope dilated and grew fainter, this, on the contrary, while also dilating at the same rate,

grew more intense up to the lst February, after which time it faded, while the nucleus with its

coma rapidly increased in comparative brightness. It seems hardly possible not to recognize in

these changes the effect of the gradual deposition of the matter of the envelope; choosing

the line of its axis as the course of the deposited particles in their progress to rejoin

the nucleus.

(392) Mention is made in Art. 358, of certain artifices employed in the management of the

equatorial, to ensure exactness, when the comet was growing faint. These consisted chiefly in

the mode of using the thick pair of wires with which the micrometer was furnished, so as to take

advantage of their visibility, under the faintest possible illumination, without interfering with the

exactness of observation, so far as the stars of comparison (not unfrequently themselves faint

objects) were concerned. This latter condition, it was found, could be secured by placing the
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two wires side by side, not exactly in contact, but with the narrowest possible chink or interval

between them. Thus disposed, in a dark field, the broad space covered by the wires, enabled

them to be seen upon the comet, as if they formed a single dark line, while, on the other hand,

the star, after disappearing behind the first wire, would be seen to glimmer for a moment through

the chink and again to disappear previous to its final emergence, in the operation for determining

the difference of right ascensions; and the momentary glimpse thus obtained of it between the

wires, was taken as the instant of its transit. When “oblique transits” are to be taken, the

same principle is equally applicable, and I can recommend it as very serviceable in all such

cases.

(393) In taking differences of declination between the comet and the star of comparison,

three methods were followed: lst, The wires (А В) were roughly set on the comet and star, by

passing from one to the other by the right ascension motion, then placing the instrument in

advance of both, and clamping it, the first in order of R A was bisected by the wire A, and the

other (оп its coming up) by B. A second observation was then similarly made, only crossing

the wires, and using B to bisect the first in order, and A the second, and so ou alternately ; or,

2ndly, supposing the comet to pass first, the wire А being placed at zero, was exactly covered by

B, and the comet bisected by them as by a single wire, by the declination motion; then, on the

star coming up, B was opened out till it bisected the star. This method could, of course, not

be applied when the star preceded. 3rdly, The instrument being clamped, so as to allow both

objects to pass, conveniently situated, through the field of view, both were, in succession,

bisected by one and the same wire. In either of these modes of using the micrometer, the zero

correction of the wires is eliminated, but the latter is undoubtedly preferable.

(394) In identifying the star compared, a conspicuous zero or fiducial star was always

chosen, as near its place as possible, to be compared with it by differences of R A and N P D

read off on the hour and declination circles of the instrument. In so doing, it was often neces

sary, in order to read off the latter circle, to shift the whole instrument through several hours

of right ascension. Either owing to some instability in the support of the polar axis, or to the

effect of sand blown into the Y, and adhering to that portion of the axis resting on it, which

seldom came into use (a thing impossible to avoid in consequence of the nature of the soil and

the violent and searching winds), it was often found that on restoring the instrument to a star

after reading off, the bisection of the latter would he found materially deranged. This could

always be prevented, indeed, by several times swinging the instrument to and fro over a larger arc

in R A previous to commencing, and by very gentle handling afterwards, but the inconvenience

was entirely done away with as a cause of error by proceeding as follows. The star first to be

taken was brought into the centre of the field and bisected, and the declination circle (being of

course clamped) was read off, by bringing the instrument round to the eye in R A. It was then

restored to the star, which, if not found bisected, was now rebísectea' by the micrometer screw without

altering the declination circle. The instrument was then transferred, by the regular application

of both its tangent screws, to the other star, which was bisected by the same wire, but, this time,

not by the micrometer screw, but by the declination motion. The difference of declination was

now, of course, secured on the limb, and could be read off at leisure, without regard to any possible

shift of bearing in the act of bringing it into a situation convenient for so doing.

(395) 1 will take this opportunity to mention, that the formulœ for computing the corrections
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for parallax and refraction (for the latitude of Feldhausen) given in my paper above cited,

Mem. Ast. Soc. x. p. 326, are entirely vitiated by typographical errors. The correct formulae

are as follows (a being, in addition to the notation there explained, the co-latitude) :

tan;4=tana.cOSh
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CHAPTER VI.

0BsERvATIoNs оъ‘ THE sA'rEL1.ITEs oF SATURN.

(395) During the years 1835, 1836, and 1837, the ring of Saturn, and the orbits of its

satellites were sufiiciently open to permit the accumulation of a considerably extensive series of

their angles of position with the meridian, or with the longer axis of the ring so disposed as to

be available towards the more exact determination of their orbits; of which little is known with

exception of the sixth, which is the largest and most easily observable, and whose elements and

perturbations have been made the subject of elaborate investigation by Bessel. I consider,

therefore, that the observations I have been able to make of these bodies, though confessedly

imperfect, owing to their extreme faintness in the equatorial, and to the difiiculty of obtaining

any measures at all of position with the 20-feet refiector out of the meridian, may not be wholly

without interest as а. contribution to their theory.

(396) All the measures of position, whether obtained with the one or the other instrument,

were taken with reference to the estimated centre of the body of the planet. In the equatorial,

the use of a. single thin thread placed across the satellite and the estimated centre was abandoned

at an early period of the measurement, and the far preferable method of placing both the

satellite and the whole body of the planet between the two thick wires opened, so as rather more

than to include the latter, adopted. This mode of observing, which is excellently well adapted

to the measurement of very unequal double stars, requires some little practice and familiarity to

be equally satisfactory on the satellites of Saturn. Attention must be directed entirely to the

globe and the satellite, studiously disregarding the ring, and filling up by imagination the

contour of the globe where covered by the ring. This, if at first the cause of some hesitation

and uncertainty, soon becomes familiar; the ring ceasing to offer any disturbance to the judg

ment, or to produce any bias in the measurement. The position of the wires is then only to be

judged correct when a perfect symmetry of situation of the globe and satellite with respect to

them is attained. To show the nature and extent of the discordances which exist in the mea

surement so conducted, I subjoin, as specimens, a few instances, selected impartially from the

mass on record, of the individual measures of each satellite equatorially measured.

Sßîßlllîe D895- Individual measures, including zero. Mean.

o 1 О 1 о 1 o а о I ° ’

VII. 1835, June 18 . . . . . . .. zn. 5 zu 50 zu 5o . . . . . . . . . . .. 2.11. 16

„ June zo . . . . . . .. 240 55 14.1 zo . . . . . . . . . . . . . . . . .. 1.4.1 8
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(ví _ __,f_„ «~ Y r ’ '" ' ’

вддешцд Date. Iudlvidual measures, includlng zero. Mean.

o 1 o 1 o ‘ о 1 a 1 ° ’

VII. 1837, April 24. . . . . . . .. 323 30 323 15 . . . . . . . . . . . . . . . . .. 323 23

VI- 1855» May 17 145 3° 145 ‘О 145 15 144 45 144 45 145 5

„ Jrme 1o ........ 113 33 115 8 113 38 113 48 114. 18 114. 5

„ 1836,March6 . . . . . ... 101 15 1о2 30 101 4.2 101 15 101 35 101 39

„ 1837,Apri.l9 . . . . . . .... 1o3 13 1o3 5 103 20 1oz 55 1о2 50 103 5

„ May 21 . . . . . . .. 319 1o 319 30 317 30 318 10 318 15 318 31

V. 1835, July 21 . . . . . . .. 79 4.8 78 z8 78 13 78 4.3 78 23 78 4.3

„ 1836, April 27 . . . . . . .. 101 25 100 55 100 45 ...... . . . . .. mg 1,

,‚ 1837, April 1 . . . . . . . . .. 111 27 In 37 111 57 . . . . . . . . . . .. п; о

„ Apri17 . . . . . . . . .. 266 о 265 35 266 5 265 55 266 5 265 56

‚‚ Arfilo  - 77 15 77 15 77 15 77 1° 77 45 77 16

‚‚ May 21 . . . . . . .. 131 50 129 4.0 128 35 131 10 13о 19

IV, 1g35| Apń1z7 _„_ _,_ 85 59 84. 30 . . . . . . . . . . . . . . . . .. 8_5 10

(397) Measures of the fourth satellite could, however, very rarely be procured so as to be

in any degree satisfactory with the equatorial-of the third, never. The former, however, was

often seen, and the latter also occasionally, though rarely. As to the two interior satellites,

it is needless to state that no glimpse of either of them was ever obtained with this

instrument.

(398) 1п the nomenclature above used, the satellites reckon outwards from the centre, seven

in number ; but as this practice is even yet not become general among astronomersf* and as I

have found the equivoque practically annoying, and a source of frequent error and mistake, I

have used for my own convenience, and shall continue to do so in what follows, a mythological

nomenclature, which, however, I do not presume to recommend to the adoption of others, though

I am persuaded that some nomenclature other than the equivocal one in actual use, will be

found necessary by all who observe these bodies. The names I have selected are as follows г!‘

viz., for

The exterior satellite, discovered by Cassini . . . Iapetus.

The bright satellite, discovered by Huyghens . . . . Titan.

The exterior of the three satellites, discovered by Cassini . . Rhea.

The intermediate of these three, discovered by Cassini . . . Dione.

The interior of them, discovered by Cassini . . . Tethys.

The exterior of the two, discovered by Sir W. Herschel . . Enceladus.

The interior and smallest of all . . . . . . . Mimas.

‘ See Dr. Lamont's paper and tables of the “ sixth" satellite (Astronom. Nachr. No. 316), meaning the

second.

1‘ As Saturn devoured his children, his family could not be assembled round him, so that the choice lay

among his brothers and sisters, the Titans and Titanesses (vide Lempriere). The name Iapetus seemed

indicated by the obscurity and remoteness of the exterior satellite, Titan by the superior size of the Huygenian,

while the three female appellatives class together the three intermediate Cassinian satellites. The minute

interior ones seemed appropriately characterized by a return to male appellatives, chosen from a younger and

inferior (though still superhuman) brood. Should an eighth satellite exist, the confusion of the old nomen

clature will become quite intolerable. I am not aware that a distant satellite of Jupiter (analogous to Iapetus

and our moon) has ever been lookedfor. Would it not be worth a search Р
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(399) It was not until Feb. 28, A1837, that the single position wire of the 20-feet micrometer

was exchanged for a double one, composed of two pretty thick glass threads (the perfect

straightness of which can always be depended on if kept in a state of' tension in a. vertical position

while cooling from fusion), well smoked to render them opaque and nonreflective. Until that

date (that is to say, during all the series of measures recorded for 1835 and 1836 with the

reñector), the positions taken with it are open to all the objections against the use of a single

thread for this especial purpose. The positions in these years are, moreover, liable to an

additional source of uncertainty, which has, no doubt, vitiated them materially-the difficulty,

indeed, almost impossibility, of well adjusting thc tixed wire to the parallel out of the meridian

with an instrument suspended after the manner of the 20-feet reflector. This difliculty did not

fail to make itself felt in the first attempt to take measures of the satellites. It was endeavoured

to be overcome by adjusting the fixed wire to the line of Ansœ, and, in one instance, to the

position ofthe great satellite (Observation of June 2, 1836). But the mode of doing this was

not well considered. The wire once so adjusted was left unaltered during the whole of a set

of measures (lasting, it is true, not many minutes), which, of course, ìnflicts a permanent error on

each reading off. For these reasons, I place but little reliance on the 20-feet measures of the

two first years in question. _

(400) On the 28th of April 1837, however (the first occasion of using this instrument on

Saturn after the change of' wires), a mode of observation was adopted free from all objection

of this kind. The line of Ansœ was chosen as a fiducial line, for which the moderate opening of

the ring in that year did not yet unfit it, whatever it might have done a year or two later (in

which case the great satellite must have been ,resorted to as a íiducial object, and its position

otherwise determined). The zero, or single wire, was, however, not adjusted to the apparent line

of Ansœ, nor, indeed, adjusted at all, but set at random, or, rather, so as to be most out of the

way of the measures to be taken. The positions of the line of Ansae, and of whichever satel

lite was under measurement, were then alternately taken between the double wires, and read

off, beginning and ending in each set of measures with the Ansœ. Means then being taken of the

readings, not the angle of position of the satellite, but the difference of its position and that of

the Ansœ was obtained; and as thc situation of the Ansœ is given to great accuracy in both the

Nautical Almanac and the Berlin Ephenzeris, it is easy thence to derive the true position of the

satellite. In setting the moveable wires to the line of Ansœ, exactly the same mode of pro

ceeding таз adopted as in the case of a double star, only that in this case the body of the planet

was disregarded, and the whole attention directed to the ellipse of the ring, so as to place it

symmetrically between the thick wires. Thefollowing specimen of a series of observations

executed in this way on May 4, 1837, will serve to explain the details of the procedure. A

night of observation is purposely chosen, in which Enceladus was well seen and measured, and

in which Tethys was observed through its inferior conjunction, without the least hinderance from

its extreme apparent proximity to the ring and body of the planet.

Ans or Mlcr«»m. Анне ог Microm. Ansœ nr M cmm.
S' T“ Suteïile. reading. S' T' Satellite. reading. S' т’ Snlvllite. rcliding.

п. m. ‚, а. j n. т. „ d. ь. 111. о а.

I3 42 Ansœ .... 59.5 < з‘ 13 4,7 Ansœ .. .. 70.0 13 53 Ansœ 72.1

Tethys . . iz 1.7 \ || о‘ Tethys .. 127.2 Tethys . . 129.0

13 4,5 Анапы... 65.4 Р‘ 31 x3 49 Ansze.... 67.8 13 55 Í Анна: 6S.9~

— Tethys . . 1 33.0 ` Tethys . . 1 37.0

I i .
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. Ansa or Microm. ADS@ О!’ Mìcr0m
S' T“ SAantselIlitod. ïiiiiriiiië. S' T' Satellite. reading. S' T' Satellite. rvadiiig.

h, m, c d. < а ll. Ш. о 11- н‘ 111- o Ü»

Teghys _ _ 137,5 | || 0- 14, 4.8 Ansie . . . . 1o4..o 15 14 Ansœ . . . . 1 14.1. и п

13 57 Ansœ . . . . 70.3 A »È Dione. . . . 71.0 || Enceladus 1.98.2. <1 es

_ 14 49 A115111 __ __ 103,7 „_1 Enceladus 295.3 _ o___

[4 7 Angœ ‚ _ ‚ ‚ 76,1 N DIOHC. ‚ » . 69.2 \ @___ Enceladus 2976 ï

Titan . . . . 278.8 о‘? 14 1 Ansa-: . . . . 1oz.S fi, 15 17 Ад”: ‘ — — - 1 164’ Н

14. 9 Ansœ . . . 79.0 ‘а Dione.. . . 71.0 F*

Titan . . . 278.4 " 14 51. Ansœ     102.1 15 34- мы‘ °   17-4-8

14, п Ansœ . . . . 80.3 || ’ Te111Y5 - - 1-18-3 °‹.

Titan . . . 1.79.0 ‹ 14. 52 Ansœ . . . . 102.1 Н 15 35 Ansœ " Н 17-7-1- °‘

14. п. Ansœ . . . . 78.5 | Iapetus? 84.1. < TCt11Y11   1-19-6 Н

Titan 278.2 Ansœ .... ioi.o | |°_, 15 37 Ад“ 17-7-0 ‘д

14 ц A115131», _ _ _ _ 79_5 O kipetus? 95.4 H д 5 ____ ïethys . . 221.4, _L

_ n3œ___, 103,0 I I\Sœ~.. 11.5.4.

14. 14 Ansœ .. .. 79.5 ‘Р; [The first of the objects here taken 15 41 lEx11111i11¢d in „Д 1-,Q1-111 gf

Rhea . . . . z 51. 5 Q_; proved to be the tnie satellite, the 15 56 5 ways. iz inches apar

14. 15 Ansœ . . .. 78.6 S other ix вып] ture and power z4.o suits it best.

Rhea . . .. 249.5 Н _ At 16 h. 3 ш. S. T., Enceladus is

14. 17 Ansœ .. .. 78.0 4 I4 5 5 (Ellßelßdllß) 18 DOW fully 113 somewhat nearer to Saturn, and

Rhea . . . 1.51.0 | far from fileedge 0_ft11¢ A1111* 35 ф“ very decidedly north of the axis of

14. 18 Ansœ . . . . 78.4. H ё? 1SÃl‘0ëH ill@ llfëlb Of 111е РЁЦЁЁЕ the ring Ellipse.

en rs seen 1 was soinew а

14 ‚о Ansœ _ _ _ _ 35_1 || Q_ aoutlr of the line о? Ansœ. It is ‘б 9 1È115œ_ - 143-0 || о

1)i011e_ _ _ 55_5 <_\_°_ now just on the axis. Never was Аида“ 115 37-5-3 ¿_ «_

14 п Апш _ _ _ 39,1 l _T anything more perfect_than the de- Enstel . ._ 14ë.8 _ з:

Di01,e_ __ „д, д и finition of Saturn to-night. A_1_1;’;11 “S äz-É ___ ‚—.

. . . ‚д 108. N ‚

Interrupted the measures to note 15 з $255! _ __ ,ggg „Q 16 и Ausw l _ _

(Enceladus) which is perfectly dis- I5 4 Ausw _ _ _ _P I „по Ё теш __` ' ` ' 220‘: ll _,_

tinct, and equal to a star 15.16m. _ Tethyg _ _1 ,854 и _6 24 Ansœy I 1.8 <go_

From its situation I can hardly _S 6 _ Auen __ _C64 < та)‘ S.. .. zâz. _ :

have a doubt of its beingasatc-llite. тети _ _‘ ,g7_,_ | 16 28 А“: ° _ д
. . ‚ ‚ . 1 . . . . 4,2.

Itis beautifully defined. \et, 1\.ß. ,S 3 \ AME ____| ,O9_5 д _

there is a great number of stars _ __ 16 41 Le1t_01'1 111“’111ß 1115159911 E11'

abuut this part of the sky. Sent 1’°“1`°“11Y _mlßfßßtofï m‘É”“_1'e1 ‚° Cçlßduß МН} nearly at the same

for ж =|= ж who after a few ¿rms Tethys in or тегу. near its inferior 111,-11111¢e_01-_1f1111_y 1h111g_11ve1«y ища

saw it weil. Put оп a i~iei¢1-bar °0ßJ““C¢l011- Qlllœ easy» f11{>“‘=§l1 певцы 1_>ut_ decidedly sdvi\n_ced_ in

eyepiece. Perfectly well seen by “117 C105@ ю 1-119 edge д‘ 11119 11115- position in its orbit. By this time

both of us. Its distance from the ,5 ‚о Ansa, „М, .‹ д} Ш‘: planet, were it ii star, must

1-ingis edge is ц its b1¢ad1}1_ Enceladus 2909 | Н 0' have occulted it, as the motion was

¿Q full upon it at the rate of nearly a
Алые . . . . 108. 5 A . .

_ _ "‘ seinidiameter of the globe of Saturn

рекам)‘ 5111’-1'P 11111111101 111¢35111'e~ per hour in right ascension.

Shifted micrometer.

(401) The following table exhibits a synopsis of all the measured (and some of the

estimated) positions of the satellites as taken with both the equatorial and the reflector during

the three years in question. No correction for Bias (See Art. 168), has been applied to the

measures taken with the latter instrument, it being by no means clear that any such correction

is needed in the mode of observing finally adopted, and in the earlier measures; it being quite

uncertain whether it can be applied correctly. It Will, of course, be understood that the

estimated positions have no further use than to determine whether the object seen was or

was not a satellite, and which. The list of measures, as originally drawn out from the

registered observations was considerably more extensive, but has been reduced by striking

out numerous observations of stars taken at the time for satellites, or at least possibly such

(especially for Iapetus), but since ascertained not to have been so.

(402) In this table, the first column contains the date of the observation; the second

indicates, by the letter E or R, whether the equatorial or the reliector was used; column 3

contains the name of the satellite observed ; column _4, the estimated magnitude; column 5, the

5 o
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mean time at Feldhausen; column 6, its angle of position finally resulting from the means of

the measures (to which the mean time always corresponds), being the due application of zeros

in the one instrument, and the appropriate modes of treatment in the other; lastly, column 7

contains the number of observations on the mean, of which the results in column 6 relies; the

letter d in this column indicates that the position in column 6 is not tl1e result of a micrometrical

measure, but of the configuration as laid down in a diagram made at that time, and liable

therefore to very great errors.

SYNOPSIS OF THE OBSERVED ANGLES OF POSITION OF THE SATELLITES OF SATURN.

Date. Inst. Satellite. MBE. M. T. Position. No. Date. Init. Satellite. Mgg L1. T. Poging”. N0.

|835 h. U1. 0 ’ ll. III. ° ’

Мау 18 Е Iapetus _ _ 11 10 52 85 55 1 Rhea . . . 7 33 211 48 4

TILL!) .... 9’ IO 4.6 336 15 5 8 44 7,25 14 з

12 0 344 до 3 Dione ._ 7 38 237 24. 3

Dione. _ _ _ 12 21 83 35 2 Tethys . . 7 34, 263 3o 1

19 E Iapetus . . 1 1 1 1 23 87 È d Enceladus 8 5 87 3o . .

Titan . . . _ 9 1 1 27 6o 49 5 June 25 R Iapetus _ _ 7 54, 264. 41, 1

Rhea .... 9’ Il 33 88 2,3 3 Titan 8 1 97 4_2 3

20 Е Iapetus .. 9 7 91 48 2 Rhea . . _ 8 4.1 101 6 5

Titan _ . . . 9 8 46 75 4,4 5 Tethys ._ 8 51 271 4.8 6

23 E Iapetus _ . 11 9 4,2 93 55 2 26 R Iapetns .. 7 53 265 18 1

'Dinan 3’ 9 10 93 7, f 6 Titan 7 4,9 116 о 3

E Rhea 151; 9 22 76 7 5 ghea.... 7 51 260 24 2

24 apetus . _ 10 _ 5 i_ 7 ione . _

Titan .. . . S 9 46 38 2 5 -i- 2 7 50 97 о 2

д Rhea 10 10 4 92- 39 , 5 Tethys .. 5

1 25 E Iupetus _ _ 8 40 100 i ‚ ‹1 27 E Titan _ . _ . 8 55 196 4, 6

— Titan.... 8’ 8 42 111 33 l 5 Rhea _... 9 4, 275 50 2

` Rhea ‚‚ — — 3 49 240 _t_ d July 13 E Titan . — . . 7 4.3 197 10 5

27 E Titan . . . . 9 47 24,5 5 5 15 E Iapetus . . 1 1 6 44 290 20 1

1 29 Е Titan.... 8 9 9 263 17 ' 5 9 6 17 257 47 5

31 E Titan 8’ 7 33 270 36 | 5 Rhea 12 l 6 40 274 45 2

June 1 E Titan . . . . 8’ 8 26 276 23 5 Dione .. 6 44 93 È d

4 Е Titan . . _ . 10 8 62 1o | 4 21 Е Iapetus . . 10 7 6 302 48 3

5 E Titan.... 1o 11 77 11 5 110111,... ro, 6 53 344 3 12

6 Е Titan 8‘ 9 17 84 о 6 Rhea 10’ 6 51 78 43 5

Rhea .. ._ 1о‘ 9 38 86 2 4 - д —

7 Е Tmm.... 7 25 87 50 5 1836

8 Е Titan . _ .. 8 7 22 92 7 4 5 Jan. 10 Е _ Titan .. . . 10 15 16 278 4. 5

9 Е Titan _... 8‘ 9 35 98 58 I 5 Feb. 1 E Titan 9’ 15 14 85 8 3

10 Е Tìum.... 9 8 58 114 55 10 4 Е ‚Т11а11.... 15 39 112 25 5

12 Е Titan . _ . _ 9’ 5 56 24.4 27 6 5 Е Titan . . .. 14, 4,9 133 33 3

15 Е lupetus .. 11 10 9 156 4,5 1 9 Е Titan..._ 9 16 6 265 13 5

Titan 1o 10 2 268 28 3 [ Rhea 11 16 24, 74 52 2

Rhea.... 9 9 57 85 5 4 Mar. 6 E Titan....\ 15 11 101 39 5

16 Е Iapetus . . 11 9 52 172 45 Ч 1 27 Е Titan .. .. 12 41 257 51 5

Titan . . . . 9‘ 9 4,1 272 28 3 April 7 Е lapetus . . 12 13 31 98 20 2

Dione ._ 13 10 i 268 É d Titan 12 13 25 101 31 5

17 Е Ilalpetus . . 1; 8 9 189 4.0 ; 1 14. Ё Titan . . _ .‚ 9 11 16 271 36 2

'mn.... 7 4.4 27 17 21 Titan.... 8’ 1 1; 3 о 7,

Rhea 1o' 7 50 266 5 i Ã 25 Е Iupetus ._ 9 1g 23 124], io 2

18 E Iapetus .. 7 7 212 15 l 3 Titan.... 13 15 159 17 8

Titan _ . ‚— 9 19 289 6 13 26 Е Iapetus . . 10’ 12 51 126 10 1

Rhea   ‚— 8 24. 276 4.5 , 7 Titan . . .. 8’ 12 19 225 31 5

19 Е Iapetus _ . 12 6 26 228 20 1 2 Rhea . . . . 10 12 4,0 78 23 3

Titan ._ ._ 1o 7 26 337 52 11 27 Е Inpetus .. 11’ 12 28 13o 50 2

i 11 2 356 2o 8 Titan,... 8’ 12 11 250 45 4

Rhea Il 9 33 7o 56 5 Rhea 1o' 12 16 101 2 3

20 Е Iapetus .. 12 8 58 24,1 8 1 Dione . . 12 12 26 85 10 2

Titan . . . . 9’ 8 50 62 о 5 May 3 E Iapetus . . 11’ 13 6 206 8 2

Rhea . . _ . 10 8 56 90 4,7 3 Titan . . . . 9 13 о 326 24 4.

21 R Iapetus .. 7 36 251 18 2 Rhea ‘ 11 13 4, 264 18 2

Titan  » 7 4.2 81 36 1 12 R Titan 9' 10 28 222 48 1

к
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Date. Inst. Satellite. Mug. M- T. Position. N0. Date. Inst. Satellite. Mag. M. T. Position, Nq.

1836 h. m. ° ' 1837 _ ° ’

Rhea . . . . 10‘ 10 29 260 18 1 Apnl 7 Titan . . . . 9 36 17 5

Dione .. 11 10 30 259 18 1 Rhea .... 11 265 56 5

Tethys . . 1 1 10 4.0 105 12 1 Dione . . 12 92 15 1

Enceladus 15 10 4.1 8 1 1 8 1 Tethys   13 92 1 5 1

May 13 R Titan . . . . 1o È 252 È d 3 Titan . . . . 9’ 93 53 5

Rhea 10 È 291 È d Rhea 12 3o5 53 2

Dione .. 10 È 35 È d 9 Titan .. .. 8’ 103 5 5

Tethys . . 10 Ё 296 È d Rhea . . . . 10’ 77 26 5

19 Е Iapetus . . 9 56 279 28 2 Tethys . . 13 100 25 1

Titan . . . . 11 9 4.9 322 4.2 5 10 Titan .. . . 9 116 20 5

22 E Iapetus . . 1o' 10 52 282 5 2 Rhea . . . . 1 1 108 13 5

Titan .. .. 9 IO 32 80 37 5 I1 Titlll  .. 2’ 144 15 5

24. Е lapetus . . 10’ 10 20 285 50 1 Rhea . . . . 11 241 37 3

Titan . . . . 9 10 9 ‚ 95 0 3 12 Iapetus . . 19’ 139 16 4

Rhea . . .. 10’ 9 52 97 55 3 Titan . . . . 9 200 27 6

Tethys .. 13 10 40 270 Ё d Rhea . . . . 12 275 35 1

June 1 R Titan ... . 9 50 270 56 1 13 Iapetus .. 190 о 1

Rhea .. .. 9 32 68 50 2 Titan .... 233 22 5

Dione .. 9 4.8 325 44. 3 14, Tit/an 9 255 53 5

Tethys .. 9 30 316 26 1 Rhea . . . . 10’ 92 10 3

Enceladus 9 42 268 26 2 15 Iapetus . . до‘ 294 15 1

2 R Rhea . . . _ 8 4.2 84. 39 2 Titan . . . . 9’ 164 11 5

Dione .. 8 42 85 È . . 20 Titan . . . . 11 47 7

Tethys . . 8 37 152 27 3 Rhea . . . . 214 10 1

3 R. Titan . . . . 1 1 6 289 37 1 24. Iapetus . . 10’ 323 13 1

Rhea lo 8 221 29 1 Titan 9 95 33 1

Dione . . 10 10 262 35 1 27 Iapetus . ‚ 12’ 355 5 2

Tethys .  9 39 14. 31. 1 Titan .. . . 9' 143 6 5

10 36 4,2 2 1 Rhea .. .. ц‘ 73 56 5

11 о 56 50 1 28 Iapetus .. 6 58 5

Enceladus 11 0 85 8 1 Titan . . . . 196 1° 16

Mìmns . . 9 5o 85 È d Rhea .. .. 105 2 4

8 R Iapetus . . 11 34. 325 11 1 Dione . . 299 49 8

Titan . . . . 1 1 3o 88 59 1 Tethys . . 96 27 2

Rhea . . . . 11 27 261 5 1 28 Iapetus . . 11 10 27 3

Dione . . 11 24. 233 59 1 Titan . . . . 9 206 37 3

Tethys .. 11 27 266 29 1 Rhea . . . . 1o 107 3o 3

11 R Iapetus .. 10 36 7 29 1 Tethys . . 12 97 È d

Titan . . . . 10 30 115 4.7 1 29 Iapetus . . 21 46 4.

Rhea .. .. 10 31 92 23 1 Titan .. .. 24,2 27 4

Dione .. 10 34, 256 11 1 Rhea 237 57 7

Tethys   10 32 89 59 1 Dione . . 93 13 5

27 Е Titan . . . . 7 47 117 19 5 Tethys . . 282 13 6

Rhea  - ‚ ‚ 7 53 272 55 1 29 lapetus . . 27 5 2

July I2 R Iapetus . . 12 7 4.8 12o 22 1 Titan . . . . 240 3 3

Titan   9 7 32 :oo 22 2 Rhea . . . . 242 35 1

Rheß     I I 7 35 80 22 2 30 Iapetus . . 1 1 35 49 4,

Dione .. 13 7 37 296 1 2 Titan . . . . 1o 256 21 3

Tethys .. 13 7 39 257 58 3 Rhea .. .. 11 277 42 3

14 R Ißpetus - . 6 32 13 1 3 1 Dione . . 12 254. 56 4.

Titan . . .‚ 6 34. 167 39 4, Tethys .. 12 104, о 3

Rhea     6 23 244 3 2 May 1 Iapetus . . 11 51 55 3

Dione —‚ 6 3o 256 57 1 Titan . . . . 8’ 265 20 4

Tethys ‚ — 6 3 1 265 15 1 Rhea . . . . 20 È d

Aug- 11 E Titan . . . . 9 6 26 88 13 3 3 Iapetus . . 69 5 1

Rhea .. .. 12 6 34, 274, 15 1 'II`uita13u. . . . 230 36 4

е в ..

1837 4 TÍl1)an zgê 5ç5; Ä

Mur. 12 Е Titan ,. .. 12 50 232 4,6 5 Rhea . . . 263 18 3

Rhea   —— 13 1 324. 5 1 Dione . . 59 2; 5

DÍODC -‚ 13 0 272 Ё d Tethys . . 153 50 5
13 E r.[`Íl'.üI\.... 15 1 253 19 5 |67 3

Rhea .. .. 15 9 33 43 1 135 5 3

7-6 E Tltßn .. .. 13 4 137 36 5 109 49 2

_ 28 Е Titan . . . . 14. 21 236 53 1o Enceladus 273 15 6

Àprll 1 E Titan .. .. 8' 14, 5 280 37 5 5 Igpetug __ 75 77 д

Rhea ll 14. 16 112 о 3 Tit1m.... 317 58 4
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1

Date. Inst. Satellite. Mag. M. 'I'. Position. No. Date. Inst. Satellite. Mag. M. T. Position. No.

1837 h. m. ‘ о ’ 1337 _ h. m. о ’

Rhea 11 5o 296 2 6 May 21 E Txta11.... 8 1o 38 318 31 5

Dione .. 11 4,2 138 45 7 Rhea .. .. 12 10 53 13@ 19 4

Tethys . . 1o 7 343 48 3 June 5 R lapetus . . 1o 14 185 52 1

12 1 19 37 2 Titan . . .. 9 41 293 2 3

May 6 R lapetus .. 12 17 | 80 8 3 Rhea . 9 49 270 3o 2

Titan . . . . 1 1 4,6 17 32. 6 Dione . . 12 9 53 27 1 42 2

Rhea .. .. 11 19 71 57 4, Tethys .. 12 1o o 113 56 3

Dione .. 12 1 281 47 5 6 R Iapetus . . 9 21 205 4,8 5

Tßtllyß ‚‚ Il 56 219 S 7 ТПСЗЦ .... 9 1 319 13 4

Enceladus 1 1 4,7 83 4,5 4, Rhea . . . . 9 3 327 48 4

12 59 87 22 : 3 Dione .. 9 1o 68 5 5

7 R Iapetus . . 12 1 82 56 2 Tethys . . 9 23 306 4,7 6

Titan . . . . 1 1 36 60 1 1 3 Enceladus 1o 28 276 3 7

Rhea 12 8 102 5 3 24 E Titan 9 42 63 15 5

Dione .. 11 56 81 15 3 25 R Iapetus . . 10 10 44 284, 1o 2

Tethys .. 12 6 57 9 7 Titan . . . . 9’ 10 39 8o o 2

8 R Iapetus . . 12 .. 87 25 1 Rhea . . .. 12 10 33 82 9 3

Titan.... 11 33 7o i d Dione .. 13 1o 3 51 4 6

Rhea .. .. 11 4,3 232 п 3 Tethys .. 14, 9 47 34,3 12 3

Dione . . 1 1 48 225 1 4 10 26 2 19 2

Tethys _ _ 1 1 4,3 251 3 4, Enceladus 15 10 13 - 261 55 2

Enceladus 12 1 1 263 3 3 28 R lapetus . . 9 28 82 51 2

9 R Iapetus . . 13 21 88 59 3 Titan   -‚ 9 24 87 29 2

Titan.... 11 3 85 I3 3 Rhea 9 14. 14,0 52 3

Rhea . . . . 11 12 274, 32 3 Dione . . 9 17 57 56 4,

Dione . . 13 9 309 15 2 Tethys . . 9 6 1 15 29 4,

Tethys . . 13 14 78 5o 2 29 R Titan . . . . 9 56 97 о 2

Enceladus 1“ 13 34, 1 19 8 2 Rhea . . . 9 51 262 35 2

(403) To render these observations available for the purpose of affording epochs by which

to correct the received periodic times, and obtaining а knowledge of the ellipticities of the

orbits (so far as they may be adequate to that purpose), it will be necessary to convert the

observed angles of position into Saturnicentric longitudes, for which the following formulae and

elements are used, the descending node of the ring being the zero point of longitude.

tan¢=sinl.tan(9-p); v=¢+À;(A)

` The Berlín Ephmnerís contains the values of p, 1, and А (there called u'), for intervals of forty

days, as also of a, the major axis of the ring-ellipse; p representing the angle of position of the

northern scu1i111inor axis of the ring, I the angle of elevation ofthe earth (northwards) above the

plane of the ring, and А the Saturnicentric longitude of the earth, reckoned in the plane of the

ring from the ascending node of the ring on the ecliptic. These elements are interpolated

(graphically by interpolating curves), for the days of observation, in the following table, where

also are added the values of r, the time occupied by light in its passage from the planet to the

earth. `

l U _ il È 8

Date. p I А а г Date. p I А 4 а т

— +
—

+
1835 0 1 о 1 О 1 н ш‘ 1835 O 1 о 1 о 1 н ш’

May 18 2 23 11 2o 208 8 42.85 73.2 May 24, 2 25 п 13 207 55 42.55 73.7

19 2 23 11 19 208 5 42.80 73.3 25 2 25 11 12 207 52 42.50 73.8

2o 2 24 п 18 208 2 42.75 73.4 27 2 26 11 1o 207 48 42.40 74,.o

23 2 24 ‚п 14 207 56 42.60 73.6 28 2 26 п 9 207 44 42.35 74.1

~fF
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(404) The use of these elements supposes the orbits of the satellites coincident with the

Dale, р Í Ä G T Dnie. p I ' Ä G 1’

о 1 1 0 11 m’ 0 1 1 0 1 и т‘

May 19 2 26 8 107 41.30 74.2 June 1 о 53 6 119 33 4.1.4.3 74.1

31 1- ’-7 7 107 41-7-5 74-4- 3 ° 59 4- 7-19 ’-8 41-33 745

June 1 1 27 7 207 42.20 74.6 8 1 0 0 119 8 4.1.97 74.9

4 2 28 5 207 41.90 74.9 11 1 1 58 219 3 41.83 75.2

5 1 18 4. 107 41.85 75.0 17 1 4 53 218 45 40.80 77.1

6 1 18 4. 107 41.80 75.1 July 12 1 4 59 218 46 39.80 79.0

7 2 19 3 207 41.75 75.2 14, 1 3 1 218 50 39.70 79.4

8 2 29 3 207 41.70 75.4. Aug. 11 0 56 37 110 4 37.70 83.!

9 2 29 2 207 41.65 75.5 ‚

10 2 29 2 207 41.57 75.6 1837 -l

11 2 29 2 207 41.44 75.9 Mar. 12 1 21 4.8 137 6 4.1.37 76.2

15 2 19 1 107 41.15 76.2 13 1 21 4.7 137 4 41.41 76.1

16 1 29 2 207 41.19 76.4 16 1 17 36 236 31 42.08 74.8

17 1 19 1 107 41.11 76.5 18 1 16 34 236 24 41.14 74.5

18 2 29 2 207 41.06 76.6 April 1 1 14. 30 236 12 42.37 74.3

19 2 29 3 207 41.00 76.8 7 1 11 14 135 49 41.85 73.9

20 2 30 3 207 40.92 76.9 8 1 11 13 135 46 41.63 73.8

11 1 30 3 107 40.84 77.0 9 1 10 21 235 43 41.67 73.7

14 1 30 4 107 40.61 77.5 10 1 10 10 235 39 42.70 73.7

15 1 3° 4 107 4°-55 77-6 п 1 9 19 155 35 41-71 73-6

17 2 29 5 207 40.48 77.8 12 1 9 18 135 30 42.75 73.6

July 13 1 18 10 107 39.30 79.4. 13 1 8 16 135 13 4.1.78 73.5

15 1 27 23 207 39.10 79.7 14 1 8 15 235 20 41.80 73.5

21 2 25 31 208 38.80 81.1 15 1 7 14 235 17 42.83 73.4.

1 ’-0 1 4- 9 234 54 41-93 73-1

1836 —- 14 1 2 4 134 36 43.01 73.1

Jan. 10 0 11 4 224 38.53 82.0 27 1 0 1 134 24 43.03 73.0

Feb. 1 0 15 17 225 39.87 78.9 18 0 59 0 234 2о 43.05 .0

4 0 14 18 225 4.0.00 78.5 19 0 58 59 134 16 43.07 .0

5 0 14 18 115 40.07 78.4 30 0 57 58 234 11 4.3.07 .0

9 0 14. 17 115 40.17 77.8 May 1 0 57 56 134 6 43.08 .0

Mar. 6 о 15 4 224 41.11 74.8 3 0 56 54 233 58 43.10 .о

25 ° ’-4 38 "З 4-3-°3 73~l 4 0 S5 53 ’-33 53 43-“ -°

APVÜ 7 ° 31 Í9 "З 43-37 72-5 5 ° 54 51 133 43 43-“ ~°

14 ° 35 9 ’-22 43-47 77--3 5 О 53 51 233 44 43U °

11 0 39 58 222 43.53 72.2 7 о 52 49 233 39 43.11 .0

15 о 41 51 221 43.52 72.3 8 о 51 48 233 30 4.3.10 .0

26 0 41 50 111 43.52 72.3 9 о 50 46 133 26 43.09 73.0

27 о 42 48 221 43.50 71.3 11 0 43 33 232 32 42.87 73.3

May 1 0 45 4.3 221 43.47 72.4 June 5 0 36 19 231 38 42.33 74.2

3 0 46 41 111 43.43 71.5 6 0 35 18 131 36 41.18 74.3

12 0 51 28 220 43.22 72.8 24 о 29 7 130 40 41.38 76.0

13 о 52 27 220 43.10 71.8 15 0 19 7 130 38 41.33 76.1

19 о 54 19 220 42.97 73.2 July 28 0 28 21 231 о 39.22 80.3

22 0 55 16 110 41.87 73.4. 19 0 19 11 131 1 39.11 80.4

14 0 56 14 119 4.1.77 73.6

plane of the ring. They are, therefore, inapplicable to the reduction of the observations of

Iapetus, the deviation of whose orbit from that plane is very considerable, and which will

require special elements adapted to its own case.

(405) For the other satellites the following tables exhibit the Saturnicentric longitudes, from

the descending node of the ring, calculated from these formulœ and elements for each of the

times of observation as above stated, and for each satellite drawn out seriatim. They are found

in the column headed Observed Longitudes : annexed, in the column headed Mean Longitudes,

are the mean longitudes (reckoned in the same way on the ring, and from the same node), as

calculated from the following assumed epochs of longitude and mean motions.

5 P



422 овввкщтюые or THE s.1.'rELL1'rEs or SATURN.

’ Titan. Rhea. Dione. Tethys. Eneelndnl. Hlm».

in365 days. 320 36.5 286 58.2 130 14.4 124. 4.5.0 135 26.4. 95 58,3

Epochs' o 1 o 1 О 1 o 1 o 1 o 1

1835.o 321 58.2 34.6 33.4 65 54.6 358 16.6 29 26.4.

1836,45 305 9.3 353 14.0 327 40.8 313 4.3.8 67 36.6 16 34.2

1837,@ 265 4.5.8 280 11.1 97 55.2 78 28.8 203 3.0

Mean motion; zz Rev. + 80 Rev. + 133 Rev. + 193 Rev. + 266 RCV- + 387 Rev. +

The other column contains the excess of the observed true over the calculated mean longi

tudes, and exhibits the joint effect of error of observation, equation of the centre, and error of

epoch, the mean motions assumed being so nearly correct as to render any small error thence

arising of no account. In this table, estimated angles, and those resulting from measurement of

diagrams are omitted.

TABLE A. SYNOPSIS OF OBSERVED TRUE AND CALCULATED LONGITUDES OF TITAN.

Date, Observed Long. Mean Long. Dilïerence Date. Observed Long. Mean Long. Ditference

1835 Q ‚ Q ‚ Q 1835 Q ‚ Q ‚ Q ‚

May 18 203 44. 206 35 — 2 Арп1 7 34.8 4.o 34.6 16 + 2 2.4.

2°5 26 2°7 54  2 14 139 51 142 18 - 2 и

19 229 19 229 4.7 — 0 21 306 18 3oz 9 + 4 9

2° 15’ 7' 149 5° + 1 7-5 35 44 31- 3° + 3 14

23 323 57 317 56 + 6 26 58 31 54 12 + 4 19

14- 341 23 34-1 5 + ° 8-7 32 14» 75 39 + 5 45

25 4. 16 3 4.0 + o May 3 210 43 213 13 — 2 30

27 52 52 48 5° + 4 8 329 48 322 4‘ + 7 6

29 96 3° 93 23 + 3 12 55 45 54 1 + 1 44

31 132 25 137 2 - 4 19 208 30 211 27 — 2 57

June 1 156 3o 160 26 — 3 22 282 2 279 51 + 2 11

4 229 55 229 46 -° 24 33° 18 324 47 + 5 31

5 253 24. 252 23 + 1 June 1 136 22 144 57 - 8 33

6 279 37 274. 7 —|- 5 3 183 6 191 17 — 8 11

7 299 4 294 56 +4 8 3°9 5 3°4 32 +4 55

8 320 10 317 28 + 2 11 10 29 11 20 -— 0 51

9 34-4- ° 341 7 + Y 27 U 53 9 59 + I 54

1° 7 6 4 7 + 2 1811 12 545 4 348 и — 3 18

12 51 33 46 25 + 5 14 35 41 з‘ 36 + з 5
15 122 15 118 o + 4, Aug. 11 3o7 6 304. 35 + 2 31

16 14.1 39 14.0 14 -I- 1’

17 159 16 160 59 - 1 1837

18 181 28 184. 59 - 3 Mar. 12 82 11 79 36 + z 35

19 203 20 205 51 —— 2 13 105 48 1o4 14. + 1 34.

2°7 4 2°9 14 - 2 26 37 9 55 56 + 1 1;

20 229 11 229 44 - 0 28 84. 39 82 18 + 2 21

21 208 57 251 15 +17 April 1 17o 28 172 31 — 2 3

15 34° 17 34° 51 '_ ° 7 311 35 3°3 2 + 4 34

26 7 51 3 14 + 4 8 333 22 328 49 + 4 33

21 31 ° 21 51 +3 9 355 41 353 9 +2 38

July 13 31 41 29 55 + 1 10 17 54. 14 1o -| 3 44,

15 76 39 71 43 +4 11 4° 19 58 9 +2 1°

21 205 16 207 4.4. —- 2 12 62 4.5 60 41 + 2 4.

-~ 1 13 84 47 84 1° +° 37

1836 14. 1o8 53 105 26 + 3 27

Jan. 10 159 46 161 25 — 1 15 127 11 126 6 + 1 5

‘ Feb. 1 300 4.3 298 8 + 2 20 239 11 239 4.8 — 0 37

4 8 16 6 16 + 2 24 336 59 331 49 + 5 1°

S 29 55 27 35 + 2 27 4-1 2° 39 5 + 2 I5

9 121 5 119 35 + 1 28 59 56 60 7 — 0 11

Ми. 6 349 о 34.5 46 + 3 64 8 61 50 + 2 18

27 99 2° 97 34 + 1 29 87 4° 82 39 + 5 1

‚Ш _ ‘ -“_ _ _ _ _ _.f;.~.;~lll-I'l"l'



OBSERVATIONS OF THE SATELLITES OF SATURN.

Date. Observed Long. Mean Long. Difference. Date. Observed Long. Mean Leng, Ditferenea.

1837 o 1 0 1 o I 1837 o I o 1 о 1

85 9 84 26 + ° 43 M61 9 367 55 597 57 + 9 18

April 30 108 9 104 30 -|— 3 39 21 214 53 218 8 - 3 15

May 1 128 46 129 21 — 0 35 June 5 191 34. 195 54 — 4 20

5 169 29 175 6 - 3 37 6 214 37 117 49 — 5 11

4 189 21 194 51 - 5 3o 24 264 25 264. 50 — 0 25

5 215 28 217 56 - 2 28 25 292 21 288 34 + 3 47

6 239 56 24.0 33 — 0 37 July 28 312 28 312 26 + 0 2

7 264 35 262 59 + 1 36 29 339 12 335 3° + 3 42

TABLE B. SYNOPSIS OF OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF RHEA

Dina. Observed Long. Mean Long. Dltïerence. Date. Observed Long. Mean Long. Ditïerence

1835 0 1 0 1 0 1 1836 0 1 0 1 0 а

MW 19 301 29 ’-97 39 + 3 50 A118- 11 147 4-0 141 19 + 5 11 1

13 151 44- 8-49 5’- + 1 5’- —

24 322 21 331 20 —- 8 59 1837

June 6 289 41 285 48 + 3 53 Mar. 12 221 19 217 12 + 4 7 1

15 284 47 284 ° +° 47 _I3 3°7 25 395 58 + з 27 _

17 80 1 76 21 + 3 40 Apnl 1 12 10 15 16 — 3 6

18 157 58 157 55 — 9 ‘7 7 151 42 133 26 - 1 44 i

19 240 3 241 24 — 1 21 8 208 0 207 15 + 0 45

2° 515 57 519 2  5 5 9 19‘ 51 292 36 - 9 45

21 34. 44. 34. 8 + 0 36 10 6 13 9 48 — 3 35

39 16 38 4 + 1 12 11 88 16 91 43 -— 3 27

15 348 53 356 33 — 7 45 Н- 157 33 171 17 "'13 44

26 84 20 73 32 +10 58 14 31.8 11 329 4 -— о 53

27 154 36 157 14 — 2 58 2° 68 8 85 41 -15 33=

July 15 150 21 143 46 + 6 45 27 283 50 235 54-  2 4

21 260 1 262 17 - 2 16 28 359 16 0 6 - 0 50

A A 3 56 5 35  1 59

1836 29 83 8 80 1 + 3 7

Feb. 9 274. 59 271 17 + 3 32 87 51 85 20 + 2 31

April 26 278 1 275 22 + 2 39 30 162 30 156 20 -|— 6 10

27 347 22 353 44 — 6 22 May 4. 123 20 115 42 + 7 38

May 3 114 29 114. 48 — о 19 5 196 34 192 24 + 4 10

12 19‘ 59 195 7  1 17 6 279 48 274 41 + 5 7

24 559 I 337 zo + 1 41 7 352 48 357 5 - 4 17

June 1 256 33 253 43 + 4 5° 8 77 26 75 14 + 2 2

2 389 3 331 5 —— 2 2 9 155 46 155 22 + ° 24

3 53 41 55 4 — 1 23 21 29 33 28 35 + 9 58

8 101 22 97 51 + 4. 31 June 5 14.1 21 140 22 + o 59

11 321 14: 333 49 —12 35 6 219 о 217 30 + 1 3o

87 143 1 1“ 1 -17 ° 25 297 37 296 3° + 1 7

1“1Y 12 18° 5 215 16 + 4 49 Juli' 28 34 14 41 49 — 7 26

I4- 69 34- _ 59 38  о 4 29 120 11 123 24 — 3 13

TABLE C. SYNOPSIS OF OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF DIONE.

Dile- Observed Long. Mean Long. Ditïerence Date. Observed Long. Mean Long. Diferencia.

1835 Ф 1 0 1 0 1 1836 o и о 1 o 1

May 18 277 39 278 44 — 1 5 June 3 107 18 112 58 — 5 4.0:

-11111@ 11 45 35 44 43 + 0 52 8 60 22 57 22 + 3 0

25 338 23 343 26 - 4 53 11 89 29 87 22 -|- 2 7

July 12 190 28 188 27 + 2 1

183.5 14 91 11 85 22 + 5 49

April 27 297 33 293 47 _ д 9 „

МдУ 1?- 99 8 101 11 — 2 3 1837 `

1““° 1 209 14= 197 55 + 1 19 April 7 328 44 328 47 - 9 5
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Date. Observed Long. Mean Long. Ditferenee. Date. Observed Long. Mean Long. Ditference.

Y 1837 i а 1 o 1 0 1 1837 о 1 о 1 o 1

April 28 2o1 16 198 58 + 2 18 May 8 72 32 72 23 + o 9

29 33o 32 33o 13 + o 19 9 209 20 211 19 — 1 59

3o 105 28 99 17 + 6 11 June 5 144 48 144 45 + о 3

May 4 264 0 266 4 — 2 4, 6 271 33 272 21 — о 12

5 35 56 37 14, - 1 18 25 253 zo 256 11 - 2 51

6 9 17o 31 + 1 38 July 28 259 36 272 17 -12 41

TABLE D. SYNOPSIS OF THE OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF

TETHYS. ~

Date. Observed Long. Mean Long. Dltference. Date. Observed Long. Menu Long. Difference

r

1835 ‹‚ ‚ ‹‚ ‚ ‹, ‚ 1837 ‹‚ ‚ ‹‚ ‚ ‹› ‚

June 21 97 14 88 15 + 8 59 April 29 173 9 178 24 — 5 15

25 138 42 141 10 — 2 28 3° 357 8 4 3  6 55

- — М‘! + +з as +3 9 + ‹› за

1836 +9 Н 52 +9 — з 38

May 12 357 2o o 59 - 3 39 55 22 56 39 - 1 17

June 1 205 14: 205 29 -— 0 15: 55 I 53 16 + I 4-5

2 31 38 29 43 -|»- 1 58 5 227 33 226 26 + 1 7

3 223 55 225 1  1 6 240 41 241 32 -- o 51

133 56 ‘за as  I 39 6 69 23 11 33 —— = Н

143 п ‘+8 +5 -— 5 за 7 161 42 265 as  1 sa

8 120 1 115 44 + 4 17 8 98 8 91 54. + 6 14

11 312 4‘ 32° 5° — 8 9 9 191 31 294 59 — 2 37

July 12 93 28 88 4.5 + 4, 4,3 June 5 12 48 17 0 —- 4 12

14. 115 38 101 5 +14, 33 6 206 14 202 4.7 + 3 27

25 224 22 21.8 58 - 4 36

1837 136 ss 134 8 + 1 +7

April 7 328 44: 32o 32 + 8 12: July 28 14 18 36 o -21 42

9 з+9 +9= з+= +6 + 7 з= =+ 26 39 27 -15 1

28 339 17 35o 21 -11 4

TABLE E. SYNOPSIS OF THE OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF

ENCELADUS.

\
l Date. Observed Long. Henn Long. Difference. Date. Observed Long. Mean Long. Difference.

1835 0 1 0 1 о 1 1837 д ‚ а 1 I o

June 21 297 17 292 58 + 4 19 May 4 15o 25 145 18 -r- 5 7

— 6 304 22 302 22 + 2 0

1856 313 56 315 29  1 зз

May 12 284 41 290 47 — 6 6 8 122 24. 112 12 +10 12

June 1 127 23 : 134 48 - 7 25 : 9 2o 34. 30 3 - 9 29

3 295 41: 314 26 -18 45 : June 6 157 1 152 15 + 4 46

i 25 116 59 101 о +15 59

PRESUMED SINGLE OBSERVED TRUE LONGITUDE AND CALCULATED MEAN LONGITUDE OF MIMAS

1836, June 3; Observed Long. 295° 24'; Mean Long. 295° 24’; Difference = 0.

(406) VVhatever errors we attribute to our assumed epochs, and whatever values we assign

to the equations of the centres in these series, there will still remain large outstanding diffe

rences, which can only arise from error of observation. It must be borne in mind, however, that
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any error committed in the measurement of the angle of position at or near the greatest elon

gations, are violently exaggerated when reduced to longitude, since they become multiplied (as

the effect of that reduction) by a factor nearly equal to cosce I, the average values of which, in

the respective years 1835, 6, and 7, are 5.13, 3.42, and 2.79. Now, very nearly all the worst

cases of apparent discordance fall within a measured angle of 15°, one way or other, of the line

of Ansae, and therefore originate (in so far as they are really erroneous) in errors of measure

ment very much less than their apparent amount, and which in fact fall within limits even less

wide than might be expected under all the circumstances. Some observations, no doubt, ought

to be rejected. Such are those of Titan for June 21, 1835, and June 1 and 3, 1836; of Rhea,

for June 26, 1835, June ll and 27, 1836, and April 12 and 20, 1837; of Dione, for July 28,

1837; and of Tethys for the same day. Now there is not one of these whose rejection, on

referring to tl1e original observations, is not justified on good and obvious grounds. Thus the

observations of June 21 and 26, 1835, and June 11, 1836, were made with the reflector out

of the meridian by adjusting the fixed wire as well as might be to the parallel-a. proceeding

especially open to error, from the mode of suspension of the telescope, and the ditliculty of

keeping it steady when deprived of the firm support of the side ladder. Those of June 1 and 3,

1836, were altogether irregular and tentative: reference being had, indeed, to the Ansœ, but

in the insufficient and unsatisfactory manner alluded to in Art. (399). Again, the equatorial

measures of Rhea for June 27, 1836, and April 20, 1837, are merely superficial, hurried and

single measures without any weights attached to them; while on April 12, 1837, оссиг the

remarks :-“ Definition for the most part dreadfully bad.” And again, “ Every possible annoy

ance from cloud and bad definition.” Lastly, the observations of July 28, 1837, besides the evil

of bad definition, which disturbed and prematurely broke off the observations, some other

especial cause would appear to have acted to disturb the judgment in respect of all the

satellites observed (except Titan), the measures of all being affected with unusually la.rge

negative error, and that in the proportion of' their proximity to the planet.

(407) In the mode of treatment by graphical projection to which these observations have

been subjected, considerations of this kind may in great measure be dispensed with. It

is certainly satisfactory to see good reason for rejecting discordant measures; but in such

projections bad observations at once proclaim themselves, and drop out of consideration.

Each of the foregoing series has been so projected, and the following are the results of the

operation :

I
Deduced Elementi. Titan. Rhea. Dlone. Tethys. j Enceladus.

Excentricity . . . . . . .. o.o2385 o.o2269 o.o2o66 0.04217 :

Equation of centre .. 2° 44' 2° 36’ 2° 22’ 4° 5o’:

Perisatumium . . . . .. 27o o 95 o 42 39 53 4o:

Correction ofepochs +0 30 +0 30 o o 0 0 +0° 5’

Corrected epochs :

1835 . . . . . . . . . . .. 322 28.2 347 3.4. 65 54.6 358 16.6 29 31.4

1836 . . . . . . . . . . .. 305 39.3 353 44.0 327 4.0.8 313 43.8 67 4.1.6

1837 . . . . . . . . . . .. 266 15.8 280 4.1.1 97 55.2 78 28.8 2o3 8.0

(408) Comparing these results in the case of Titan with those of Bessel, we find as near

5Q
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an agreement as, from the apparently rough data from which we set out, and the brief interval

embraced by my observations, could be expected. The excentricity assigned by him as his

final rcsult for 1830 (Astron. Nachr. 214) is 0.029314, and his perisaturnium for the same epoch

2440 17’ 36“ from his point of departure, which, reduced to the descending node of' the ring

by adding 120 20’ 35”, and further corrected by + 3° 13’ 19”, the motion of the perisaturnium

for the six years from 1830 to 1836 gives 2590 4’ ЗО" in our mode of reckoning: differing by

100 18’ 30" from that above concluded-a quantity not large, considering the near approach of

the orbit to a. circle, and the consequent delicacy of this element. The most important

difference is the correction of 0° 30’ in the epochs, which is in effect a deviation to that precise

amount from Bessel’s: those epochs, and the tables of mean motions given by him in Astron.

Nachr., No. 195, having been used in calculating the mean longitudes in Table (A). Though

this correction is more considerable than could be wished, I feel disposed, on a mature con

sideration of the whole series of projected results, to insist on the necessity of some correction in

this direction, though perhaps not to quite so great an extent.

(409) The excentricities and perisalurnia of Rhea and Dione, especially the latter, are

indicated with considerable decision by the projections, and I have no doubt are respectable

approximations to the truth. The epochs of both are undoubtedly correct to within a

degree, and afford the means of testing, and, if need be, of' correcting, their periods and mean

motions by comparison with earlier observations. Thus, in the case of Rhea, if We calculate by

the tables, epochs, and precepts given in Phil. Trans. 1790, p. 488. ..495, its mean longitude for

Aug. 23, 1789, mean noon at Slough (on which day the earth was exactly or very nearly in

the plane of the ring*), we find it to have been 360.64, as seen from Slough, the equation of

light being neglected in the precept alluded to; and since noon at Slough corresponds to

+ 1“ 16"‘ 19‘ а1: Feldhausen, which is partly counteracted by the equation of light — 1“ 10"‘ at

the date in question, if' We calculate by the same tables of mean motion, but by our epoch for

1836, the mean longitude for 1836, Aug. 23, 0“ 6'“ 19’ (tabular date), we get 10.30 for the

actual mean longitude, after a lapse of 17166 exact days. In this interval there must have

been described, over and above an integer number of revolutions, a fractional part = 3610.30

— 36°.64 = 3240.66. Now, the mean motion assumed gives for that number of days

3799 revol. + 3240.18, differing only by -00.48 from observation, a degree of precision

which could by no means have been looked for, and which authorizes our regarding our

assumed mean motion of 80 revol. + 2860.97 in 365 days as exceedingly accurate. An

error of а whole revolution would entail а deviation of 7°.66 per annum, and would therefore

produce on the whole period embraced by my observations a regularly progressive dis

cordance, amounting in the whole to between 160 and 170.

(410) If' we institute a similar calculation for Dione, we find that the mean longitude

actually described in our interval of' 17166 days is 150.47 in excess of an integer period; and

“ The mean motions of these tables, for the ñve older satellites, are Lalande’s, from the Connaiss. des

Temps, 1791.-The 23rd of August is chosen because, under the circumstances of that date, the precept alluded

to in the text is rigorously exact, the reduction of Saturn’s geocentric longitude (or rather of the portion of that

longitude between Saturn and the node of the ring) to the plane of the ring being then, and then only,

negligible.
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if we calculate by the tabular mean motion, the mean motion for that interval, We find it to

come out 6272 rev. + 80.16. Here, again, the difference (70.31) is so small, that we cannot

hesitate to accept 6272 as the true number of revolutions; and calculating on this, we

obtain for a corrected mean motion, for 1 day, l310.5353296, and for 365 days, 133 rev.

+ 13003953040.

(411) So, again, for Tethys. The mean longitude really described in the same interval was

490.30 in excess of a whole number of revolutions, while that calculated from our assumed

mean motion is 9093 rev. + 400.93. The difference, again, is so small a fraction of a circum

ference, that we are authorized to assume 9093 for the true number, and to assign 19006984330

for the corrected mean motion in 1 day, and 193 rev. + 12409280450 in 365.

(412) \Vith Enceladus the discordance is greater; the observed motion being 3370.32 in

excess of whole revolutions, and the calculated being 12527 rev. + 2550.68. The difference

is 810.64, which, being still less than a quadrant, would appear to authorize our assuming

12527 as the true number of revolutions, since the assumption of the nearest less integer would

produce the intolerable error of nearly 60 per annum. Taking, therefore, 12527 as the true

number, we get 2620.73l9889 and 266 rev. + 13701759485 for the mean motions in 1 and 365

days respectively.

(413) From the single observation of Mimas (if really such) of course nothing can be

concluded. It is necessary to state the circumstances of this observation. On the 3rd of June

1836, at 9“ 38”’ M. T., the satellites А ЫОГШ

(Titan), в (Rhea), C (Dione), D ^°

(Tethys), were seen, and a diagram

made of them as here represented.

Jupiter, though of course visible, was

not noted, being much more distant in D

the direction nearly of A, as appears P ‘ f

by referring to its table of observed с. Е

angles of position.* At 9“ 50”’ the

following memorandum occurs :-“ I Il

now see another satellite, E” (this was ‘X

Enceladus). “ Showed the

above. She could not see E.” (The Smth'

party here referred to is very short-sighted.) “ As she was going, looking again, I now see that

E is double, and F by glimpses very discernible." At 10“ 25“ it is remarked, “ The line E F is

more oblique, and points very nearly towards В.” After taking several measures, among which

is that of Enceladus at ll“ О“, recorded in the synoptic table (p. 419), and which is characterized

as “ a satisfactory measure, steadily contemplated in an interval of unexampled tranquillity,” the

following remarks occur : “ 11“ б“ М. Т. Planet getting low, and frequent intervals of

confusion coming on. Of' the existence of E there can be no doubt; but when I got my best

* There is in the original diagram a small star marked y beyond A, but not far enough for the satellite in

question. Its situation, however, is correct as regards position, and it may have been the satellite misplaced in

distance to keep the figure within bounds. A in the figure is represented too distant.
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views of E, I did not see F; and though I have no doubt F was a real object, I could not see

it again after the planet began to grow furry. Tried the field bar, but it proved of no service."

It is to be remarked, that during the 35 minutes between the two recorded notices of F, the

planet had moved 3”.8 westward, and 1”.О5 northward, which would be nearly counteracted

by the apparent southward motion of E; so that, had F been a star, the objects would have

been brought into conjunction, instead of remaining, as they appeared to do, nearly at the

same mutual distance. Should it be contended, from the invisibility of F at ll“ О“, when E

was best seen, that such was really the case, and that it was then actually covered by Enceladus,

I can only remark on the improbabilìty of such an occultation; which yet certainly may

have happened. If so, I have been defeated in every attempt to observe this satellite. Mr.

Lassel has been more fortunate, having, as he informs me, obtained three sure observations of

it, on Aug. 25, ЗО, and Sept. 1, 1846, with his large equatorial reflector, power 567.

(414) For the determination of the mean distances or major semiaxes of the orbits, measures

at or near the greatest elongation of the satellites can alone be advantageously employed, espe

cially in considerable obliquities of the ring where the foreshortening of the radius vector

renders every error committed unduly infiuential. In the course of the observations in which

the foregoing positions were accumulated, a good many measures of distance were also taken

in all angles of position, and all taken from the apparent centre of the planet for the sake of

uniformity of calculation. On reducing them, however, I Над that even at moderate inclinations

to the line of Ansœ, not only do the discordances between individual results increase rapidly

(as might be expected), but that a general cause appears to have acted, rendering the results

progressively more and more erroneous in defect of the truth with the increase of inclination.

This cause can be no other than the want of symmetry of the upper and lower portions

of the outline of the visible part of the body-the one circular and protuberant, projecting

upon and beyond the ring and uninterrupted-the other cut across by the ring, and thereby

deprived of its due influence on the judgment. This, of' course, makes the apparent centre

more difiicult to fix upon, and is therefore far more influential here than in measures of

position where general symmetry alone is aimed at, and the imagination has only to fill up the

circular outline, not at the same time to decide upon its centre. In situations very near the line

of Ansœ, this disturbing influence does not act; the diameter of the planet presenting itself

unbroken and similarly terminated at both extremities as a line for bisection. I shall, therefore,

set down only those measures of distance which have been procured at apparent inclinations to

the line of Ansœ within 1О° опе way or other (a situation, however, it must be recollected,

still unfavourable for exactness without the advantage of a clock-work movement). For Titan

.these distances are as follows :—

0
DIW. _-Sog р f Dile. р r

1835 ° ‘ "“ ‚Й 1835 ° ‘ м. I

May 13 f +5 z8 695.30 167.75 m June 7 +0 п. 737.10 170.19 m

2,9 p -4. 9 711.90 176.65 m 8 +4. 36 673.90 166.15 m

31 p +3 9 736.80 178.65 m 15 _*_ 182 2 m
June 1 p +9 50 589.00 182.17 zn о S7 779 so 5 {А

6 f _3 32 634_,o 17043 m 16 +4. 57 706.70 179.75 m
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Date. 9_'l9'g° p r Dnte. gf, p r

1335 о ‚ Pts. ‚ 1836 а I Pts. ‚

June 17 p +9 4,6 577.90 186.54. m May 24. f +5 56 725.80 169.42 m

‚ Aug. 11 f -o 51 676.70 173.65 A

1836 ‚

Jan. 1o p +8 1.5 656.60 183.17 ш 1837

Feb. I f -4. 37 695.20 174.41 m Api# 7 f -4. 54. 771.20 181.30 A

9 р —4_ 39 74.5.50 184.13 m 3 f +2 47 791.44. 179.33 A

Apr. 14. p +2 11 821.00 184.71 A 15 р -6 4.5 763.53 179.26 A

2; f -1 51 8o4,.3o 180.32 A 24. f +4 31 787.22 178.01 A

May 22 f -8 28 67o.oo 171.04 m May 1 p -5 37 761.10 178.54. A

The letters p and f in the second column of this table indicate whether the measures were

taken at the preceding or following elongation, and m and A in the last whether between the

wires or by differences of right ascension (duly reduced), both expressed in micrometer parts in

the column headed p. The angles set down under the heading 0 +р - 90° are the apparent

inclinations of p to the line of Ansœ. Lastly, under the heading 1‘ аге stated the elliptic values

of the radius vector calculated from p by the formulae.

cos ф = cos I _ cos (v  х); . . . . . . r = [0.984l0] . Ё- совес ф

where v is the calculated mean longitude for the moment of observation (which is sufficiently

approximate for the purpose), and a, l, and À are given by the table in Art. 403. The numerical

quantity 0.98410 is the logarithm of 40".095, the mean value of a multiplied by 0.24044, the

reducing factor of the micrometer parts for conversion into seconds. The auxiliary angle ф

represents the angular saturnicentric elongation of the satellite from the earth.

(415) To obtain from these elliptic distances the mean distance or semiaxis of the orbit,

we must consider that in an ellipse whose excentricity is А е (the semiaxis being A), the greatest

possible difference between two chords passing through the focus is 2 А е‘; and, consequently,

that the semisum of any two opposite radii vectores cannot differ from the major semiaxis by

more than A е‘, which in the present case hardly exceeds О’’.1. In the actual state of the data,

owing to the situation of the perisaturnium, whose average distance in longitude from the Ansa

during the period embraced by the observations is about 52° (using Bessel’s place), it is still

less. Taking, therefore, the means of the results for the preceding and following Ansœ respec

tively, which ‘те will call r and т’, we get 1- = 181.44 (eleven observations), and r' = 173.51

(twelve observations), from which we obtain

Ч

N+

`*.
А: Ё | + е’. (sin ж)’ Ё = 177".53

(416) I have no confidence in any of the distances of Rhea measured with the equatorial

micrometer, the faintness of the object not permitting it to be satisfactorily covered with the

wire, while the attention was necessarily divided between it and the apparent centre of the planet.

On reducing those which have been procured, I find them so far from satisfactory that it is

needless to state them, inasmuch as they give for their ultimate result a mean distance of 73’’.86,

5 в
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being 25” less than would be consistent with Kepler’s law, and are otherwise very discordant both

with each other and with the ellipticity and situation of the orbit as above determined. Those of

Iapetus, though not numerous, and for the most part taken merely for the purpose of identifying

the satellite and distinguishing it from a sta.r, presented less dìfliculty; for which reason, and

because they may not prove altogether valueless, they are here set down, distinguishing by

n1 measures taken between the wires, by A those calculated from diferences of R A, and by ô

those obtained by oblique transits, and also annexing the number of individual measurements on

which each relies.

Time of Obi. Dist. Time of Obi. Dist. Timo of Obs. Dist.

1835 h. m. „ 1836 h. m. ‚ 1837 ь. щ, L

May 18 10 55 315.02 1 А April 27 12 30 255.54. z A April д; 14 „Q 51_,__;5

3'“ 497-69

June 15 10 11 3 A

»«v\«b\».\u~»
I>o«o«I>l>

7-3 9 47 494-33 1 д м’! 3 13 15 143-’-1 15 U- 45

148-95 ‘9 ‘Ф + 546-99 з \ 1+ ‘+ 18 11873

18 7 15 120.48 1111 22 11 0 553.93 :A May 1 14. 7 197.40

July 21 7 11 254.92 6 A 1-4 1° 4° S49-’-7- 2 А 7 12 5 370.45 i

The observed greatest elongation, for such it appears by a projection of all the angles

and distances to have really been, of May 22, 1836, of 553”.93, if reduced to the mean

distance of Saturn, corresponds to a radius vector of 8’ 38/'07, which (considering that we have

no knowledge of the excentricity of the orbit) agrees sufliciently well with the mean elongation

(8’ 34”.8) calculated from the distance of Titan, by comparison of their mean motions. In this

table two very rude measurements under most unfavourable circumstances, on April 25 and 26,

1836, have been rejected; and that of May 7, 1837, ought probably to be so, being the result

of a. single difference of R A awkwardly taken with the 20-feet.



CHAPTER VII.

OBSERVATIONS oF тнв SOLAR sPoTs.

(417) At the latter end of 1836, and during the first half of 1837, 1:11е spots on the surface

of the sun were extremely remarkable, not only for number and size, but also in their arrange

ment and forms. In consequence, during the interval above mentioned, a great number of

drawings were made of the sun’s disc, by projecting the image formed in the focus of an

achromatic finder attached to the equatorial, for which, after a few trials, a perspective day

telescope of twenty inches focus, and 1.4 in. aperture, was substituted as more convenient.

The image was received on paper pinned on a screen of wood, and traced with pencil with one

hand, the other managing the right ascension handle so as to keep the preceding limb of the

sun on a íiducialline, previously „drawn on the paper, and the centre of some small and well

defined spot on a íìducial dot. Where the right ascension motion was allowed to rest, the image

of this spot of course travelled away from the dot, and after allowing it to do so till near the

edge of the paper, another dot was made, marking its new place, and these two dots being

joined by a straight line, gave the direction of the diurnal parallel on the paper. The minuter

details necessary to effect a. complete resemblance of the projection to the actual appearance of

the spots, with their penumbras, &c., were then worked in with the aid of the telescope, by

hand, as an eye-draft; as well as magnified representations of remarkable spots, faculœ, and

other particulars.

(418) I consider it unnecessary here to engrave and publish all these drawings, which

would entail a great additional cost and bulk on the present volume; but in case it should ever

be considered necessary to appeal to any of them as records of the state of the sun’s surface at

that time, I annex a list of the days on which such drawings were made as are now before me.

These are as follows:

l836Dec. 27, 3l.

1837-Jan. 9, 10, 11, 12. 13, 14, 15, 16, 18, 19, 21, 23, 29; Feb. l, 2, 3,5, 6, 7, 9, 10, 12, 13, 15, 20, 21, 22

23, 24, 26, 27, 28; March 1,3, 4, 6, 10, 12, 13, 14, 18, 19, 21, 22, 26, 27, 29, 3l; April 2, 3, 8, 10, 11, 13,19, 21,

25, 29; May 5, 7, 9, 20, 21, 24, 25, 29; June 8,18, 25; July 10, 12, 13, 14, 17, 19, 20, 25, 26, 28, 29; August 4,

7; October 9,10, 11, 17, 18, 24.

It were much to be wished that all who habitually make similar projections, would, in like'

manner, place at lea.st on record, the days on which they possess drawings of the spots, in order

that it may be rendered possible (by taking a certain moderate amount of trouble) to ascertain

the state of the sun by actual observation on any given day. In all probability, such drawings
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exist, scattered throughout the world, if not for every day of every year for some years past,

yet, for a much greater number of days than in any single accessible collection; and next to

bringing them together, and forming a complete history of the changes of the solar surface, the

course recommended appears the most advantageous.

(419) In the delineation of very remarkable spots, a magnified image, accompanied and

crossed by the black images of the threads of the micrometer (adjusted to zero of position, and

opened to five revolutions of the screw, or 2’ О”.22), was formed on a screen, at a convenient

distance from the eyepiece of the 7feet achromatic, and brought to sharp definition by properly

adjusting the moveable lens of the eyepiece. Thus, the form of the spot, its dimensions, and

true situation as respects the parallel were secured, and its delineation was then completed by

eye-draft, under a magnifying power of 105 or 179, as the state of the atmosphere would allow.

Several of these delineations are presented in Plate XVII., their dates being as follows :

Jan. 18 .. fig. 13 Feb. 20 _ fig. 2 Mar.29 .. 63. З July 26 .. fig. 6.

Jan. 29 .. fig. l0 Feb. 28.. fig. ll May25 .. ñg. 9 July28 .. fig. 5.

Feb. 5 .. fig. 12 Mar. 19 .. üg. 8 July I9.. fig. 4 July‘29 .. fig. 7.

Feb. 9 .. iig. 1

(420) These figures are not all on the same scale. Not having been so drawn originally

(which might have been done, but would have required a special apparatus), it was thought

better not to risk their correctness in copying by any subsequent alteration. The scale of each

figure, however, is sufliciently indicated by the distance of the parallel lines representing the

micrometer threads crossing it, which in all alike is 2’. As these drawings sufficiently express

the objects they are intended to represent, I shall only draw attention, lst, to the forms of those

in figs. 8 and 10, as highly characteristic, and frequently reproduced on the sun’s surface (as it

was in perfection on the 25th of May, in the same year) ; 2ndly, to the remarkable radiated or

striated apparent structure of the penumbra in that of fig. 9, ап appearance which occurs in

many of M. PastorH"s engravings, and which is obviously connected very intimately with the

physical cause of the spots; 3dly, to the total absence of all penumbra in the spots adjacent to

the large one in fig. 12; 4thly, to the occurrence of distinct shades in certain parts of the

penumbrœ in figures l, 5, 7, 12, and, lastly, to the immense area occupied by some of the spots

with their penumbrœ here represented. That of March 29, for instance, in fig. 3, occupies

(without the outlying spots at the tail of the figure), an area (such as may fairly be included

within the general outline), of nearly five square minutes. Now a minute in linear dimension

on the sun being 27,500 miles, and a square minute 756,000,000, we have here an area of

3,780,000,000 square miles included in one vast region of disturbance, and this requires to be

increased for the effect of foreshortening. The black centre of the spot of May 25 (fig. 9),

would have allowed the globe of the earth to drop through it, leaving a thousand miles clear of

contact on all sides of that tremendous gulph.

(421) We are naturally led to inquire for an efficient cause-for a vis motriz-to give rise

to such enormous dynamical phenomena, for such they undoubtedly are. The eflicient cause of

fluctuations in our atmosphere, in terrestrial meteorology, is apparent enough; viz., external

agency-the heating power of the sun. Without this, all would be tranquil enough. But in

the solar meteorology we have no such extraneous source of alternate elevations and depressions
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of temperature altering the specific gravity and disturbing the equilibrium of its atmospheric

strata. The cause of such movements as we observe, and upon so immense a scale, must there

fore reside within the sun itself, and it is there we must seek it.

(422) Now, whatever be the physical cause of the spots, one thing is certain, that they

have an intimate connection with the rotation of the sun upon its axis. The absence of spots

in the polar regions of the sun, and their confinement to two zones extending to about 350

latitude on either side, with an intermediate equatorial belt much more rarely visited by spots,

is a fact notorious in their history, and which at once refers their cause to fluid circulations,

modiñed, if not produced, by that rotation, by reasoning of the very same kind whereby we

connect our own system of trade and anti-trade winds with the earth’s rotation. Having given

any exciting cause for the circulation of atmospheric fluids from the poles to the equator, and

back again, or vice versa, the effect of rotation will necessarily be to modify those currents

as our trade winds and monsoons are modified, and to dispose all their meteorological

phenomena on a great scale which accompany them as their visible manifestations, in zones

parallel to the equator, with a calm equatorial zone interposed. It only remains, therefore, to

inquire, VVhether any such cause of circulation can be found in the economy of the sun, so

far as we know and can understand it ‘Г’

(423) Before attempting any reply to

this question, I would observe that the fact

above mentioned - the distribution of the

spots in two moderately broad zones parallel

to the equator, leaving the equator itself and

the poles freewas most unequivocally and

beautifully marked during a great part of

the interval embraced by my observations.

In the last days of December 1836, indeed,

and throughout January 1837, as also from

the 21st to the 26th of February, both in

clusive, even the most unpractised eye could

not fail to perceive by the mere allineation

of the spots, the situation of the poles and

equator of the sun, without watching from

day to day their progress across the disc.

See marginal fig. which represents their arrangement on Jan. 10, 1837.

(424) Recurring now to the question whether any probable or possible cause can be assigned,

from what we know of the sun’s economy, capable of giving rise to circulatory movements to and

from its poles, in the Huids which cover its surface, and having at the same time a dependency on

its rotation; it may be observed that if any physical difference in the constitution or circum~

stances of its polar and equatorial regions tend to repress the escape of heat in the one, and to

favour it in the other of these regions, the effect will be the same as if those regions were un

equally heated from without, and all the phenomena of trade winds, mutatis mutandis, must arise.

(425) It has been a matter of doubt among astronomers, whether the sun be or be not

surrounded by a transparent atmosphere extending beyond its luminous surface. Numerous

S
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observations made under the most favourable circumstances while employed in these delineations

have appeared to myself quite conclusive as to its reality. The deficiency of light at the borders

of the visible disc is in fact so striking, whether viewed through coloured glasses or without

their intervention, by projecting its image through a good achromatic telescope on white paper,

that it seems surprising it should ever have been controverted. The extraordinary phenomenon

of the rose-coloured solar clouds witnessed during the total eclipse of July 8, 1842, which must

have floated in and been sustained by an exterior transparent atmosphere, must also be regarded

as definitively settling this question in the ailirmative. To what distance beyond the visible disc

this atmosphere may extend, we have no means of judging accurately; but, from the manner in

which the deficiency of light alluded to comes on, being by no means sudden on approaching

the edge, but extending to some distance within the disc, it would seem to be considerable, not

merely in absolute measure, but as an aliquot part qf the .s'un’s radius. Now, granting the

existence of such an atmosphere, its form in obedience to the laws of equilibrium must be that

of an oblate spheroid, the ellipticities of whose strata differ from each other and from that of

the nucleus. Consequently, the equatorial portions of this envelope must be of a thickness

different from that of the polar, densityfzrr density, so that a different obstacle must be thereby

opposed to the escape of heat from the equatorial and the polar regions of the sun. The former,

therefore, ought, according to this reasoning, to be habitually maintained at a different tempe

rature from the latter.

(426) The spots in this view of the subject would come to be assimilated to those regions on

the earth’s surface in which, for the moment, hurricanes and tornadoes prevail-the upper

stratum being temporarily carried downwards, displacing by its impetus the two strata. of

luminous matter beneath (which may be conceived as forming an habitually tranquil limit between

the opposite upper and under currents), the upper of course to a greater extent than the lower,

and thus wholly or partially denuding the opaque surface of the sun below. Such processes

cannot be unaccompanied with vorticose motions, which, left to themselves, die away by degrees

and dissipate, with this peculiarity, that their lower portions come to rest more speedily than

their upper, by reason of the greater resistance below, as well as the remoteness from the point

of action, which lies in a higher region, so that their centre (as seen in our water-spouts which

are nothing but small tornadoes) appears to retreat upwards. Now this agrees perfectly with

what is observed during the obliteration of the solar spots, which appear as if filled in by the

collapse of their sides, the penumbra closing in upon the spot and disappearing after it.

(427) An appearance frequently noticed in the course of these observations, but which I do

11ot know to be of general occurrence, may seem at first sight to militate against this idea.

Lines of spots of more or less extent, or connected with penumbral trains more or less beset with

spots, have been frequently noticed (as in the annexed figure, which represents the appearance

in question on Feb. 12, 1837,) oblique tothe direction of parallels of latitude on the sun’s surface,

and converging on both sides of the equator towards the preceding side of the disc. Again,

instances have occurred within the same period, frequent enough to be remarked, of the penum

brae of great spots in what may be considered a tumultuary state of the atmosphere, being

rounded and well terminated on 111е preceding side, but ragged and illdefined, as well as more

extensively effused on the following, where they would often take 111е form of great trains, and

ultimately in the progress of their changes, before they become obliterated, affect the form of

___ — —‚-;—{ ""_"‘*i* È È ‹ — — — * ""



OBSERVATIONS OF THE SOLAR SPOTS. 435

pretty long, straight, parallel bands, having

the same obliquity to the sun`s equator and ,_Í_

its parallels as the lines of spots above men- / Ж

tioned. The great spot of March ‘.79 (fig.

3), affords a tolerable example of this, though

less strongly marked than in some other

instances. Now, the direction of such bands

and lines is transverse to the course of the

currents which the dynamical theory above

suggested supposes. They must, therefore,

be assimilated rather to ripple marks which

are transverse to the direction of the general

movement to which they owe their origin,

than to trails drawn out by a current in

its own direction, if indeed the appearances

in question be anything more than acci

dental.

(428) It may, perhaps, be allowed me here to remark on a character of the solar spots in

general, which, though so universal and so striking as to be perfectly familiar to every observer,

and to form in fact an essential and integrant part of their phenomena, has not yet, nevertheless,

so far as I am aware, had drawn from it exactly that conclusion which seems to me inevitably to

follow from it. I allude to the definite and intense blackness of the .spot “nucleus” or “openz'ng,"

as it has been termed, as contrasted with the Penumbra or “ Shallow” surrounding й?" This want

of graduation-this sharply marked suddenness of transition, is altogether opposed to the concep

tion of a susceptibility of indefinite and easy mixture in the luminous, nonluminous, and semi

luminous constituents of the solar envelope. Were they so susceptible there seems no reason

why spots should not be seen of every possible shade of darkness, from a barely perceptible

deficiency of light to absolute blackness, or why one stage of mixture should be more habitually

prevalent than another. It is true we see bridges of light, as it were, across the spots, and these

may sometimes, though very rarely, form so fine a net-work as here and there to give the

appearance of a partial illumination, and on very rare occasions the spots have been described as

nebulous or hazy.l But, looking to the broad fact-the spots are black-the penumbra a nearly

uniform half shadow, with, however, here and there, undeniable definite spaces of a second depth

 

П

‘ The great importance of a systematic and continuous series of observations of the solar spots cannot be

too strongly insisted on. One observer, though gifted with the diligence and perseverance of a Pastorfï, is not

enough. Many are necessary-and especially in habitually sunny regions of the globe-to secure an unbroken

history of their appearances. And now that clockmovements have been applied to our equatoriale, and that

photographic delineation can supply, in the utmost perfection, the talent of the draftsman, it were much to be

wished that the subject were seriously taken up as part of the regular business of observatories. An interchange

of copies might perhaps take place, without recourse to the engraver, by the aid of the Kalotype process of Mr.

Talbot, to any moderate and useful extent.

1‘ See Phil. Tr. 1795, p. 57.-But as on this occasion all the spots, indiscriminately, are declared to be so

affected, there is room to apprehend some instrumental or atmospheric cause of illusion to have prevailed. _
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of shade, as shown in some of the figures annexed. There is no gradual melting of the one

shade into the other-spot into penumbrapenumbra into full light. The idea conveyed is

more that of the successive withdrawal of veilsthe partial removal of definite films, than the

melting away of a mist, or the mutual dilution of gaseous media. Films of immìsciblc liquids

having a certain cohesion, floating on a dark or transparent ocean and liable to temporary

removal by winds, would rather seem suggested by the general tenor of the appearances, though

they are far from being wholly explicable by this conception, at least if any considerable degree

of transparency be allowed to the luminous matter.

(429) In delineating the spots here figured, the 7feet achromatic only was used; and

although, generally speaking, the definition of the sun with this instrument is much inferior to

that afforded by a Newtonian reflector of equal focus and 6 inches aperture, yet, on many occa

sions, the distinctness of vision obtained, under what might, à prìon', be considered very unfavour

able circumstances, has been not a little remarkable. Looking northward, over a burning tract

of many miles in extent (often heated to 140° or 150° Fahr.), and on some occasions with a hot

wind from the north-west of extreme aridity, a tranquillity and perfection of vision was expe

rienced which was never, or very rarely indeed, obtained at nig/zt at the same altitude in that

direction (as has been already remarked on the occasion of the observations of у Virginis).

(430) The combination of coloured glasses employed in these delineations was a triple one,

consisting of two green glasses, between which a blue one coloured by cobalt is interposed. This

I can recommend as by far the most agreeable of any which I have tried for long-continued

inspection of the sun. Occasionally (but not for purposes of delineation) I may mention having

at various times employed with a 6inch Newtonian reflector, in place of the ordinary small

metallic speculum, one of plate glass, with good effect. A 6-inch glass speculum (the same

mentioned in Phil. Trans., 1803, p. 214) has proved less advantageous than I should have, à

priori, expected, the cause of Which, however, would appear to arise from the circumstance of

its posterior su1_face being roughened ana' blackened to take ofi' any disturbing reflexion. In conse

quence, a great distortion of figure arises, owing to that surface becoming speedily and strongly

heated. This inconvenience might doubtless be entirely done away with, by grinding and polish

ing that, as well as the anterior surface, to a concave spherical curve of a considerably smaller

radius of curvature than the focal length of the effective reflecting surface. In this arrangement

about 95 per cent. of the light would be freely transmitted (and ought not to be stopped

by any back to the speculum or even to the tube of the telescope, but permitted to escape into

the air). As regards the portion (about QQ per cent. of the incident beam) reflected from the

posterior surface, being incident on a convex internal surface of considerable curvature, these rays

would be dispersed and so enfeebled as to have no material influence on the distinctness of the

image formed in the focus of the first surface, a result greatly favoured by both the refractions at

that surface which they have to undergo, as a very little consideration of the course of the rays

suůces to show. The image formed by the first surface, being received by a small plane glass

reflector, will (if the reflexion from the second surface of that mirror be also got rid of*) be

° To do this, the small mirror should by no means be roughened or blackened at the back. It should be in

fact a prism of crown glass with a refracting angle of at least %° 8’, the edge being towards the eye- and set

transparent (í. e. withoutâa metal back to arrest the transmitted light). In this arrangement, no ray but those
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finally reduced before reaching the eye-glass to little more than „hth part of their original

intensity,* and will therefore require no darkening glass, or but a very slightly tinted one; and

all danger of its cracking will be completely obviated. This arrangement I have 11ot had an

opportunity to put to the test of experience, but it appears very well worthy of trial.

(431) During the months embraced by these observations, the state of the sun seemed

evidently undergoing a gradual alteration, in the nature of a subsidence from violent agitation

to comparative tranquillity. Although rich in spots during the whole of January, it was only

from the 23rd of that month to the end of March, that these large effused spots of complex

structure and great penumbral trains (specimens of which are figured in figs. l, 2,3, 8, 10, 11,

12) continued to be formed in copious succession. From that date forward, the character, as

well as the abundance of spots, was greatly changed. During April and May, rounded and

well-defined forms were chiefly affected, one spot only of the very peculiar character of fig. 10

being exhibited (May 5-7), which, however, broke up into round spots without any great

penumbral effusion; and one considerable group from the l9th to the 25th of April, which

may be considered as belonging to and terminating the series of “ confluent spots,” as those in

question may be termed. During April and May, the spots were also fewer in number. In

June and July they became again more abundant; but the character they then affected .was

rounded and compact, without any tendency to those broadly eifused irregular penumbra-1 which

formed so very remarkable a feature in February and March; while in August and October,

so far as observed, the sun seemed to have passed into a quiescent state, the spots being few,

small, and irregularly disposed.

~ I _

regularly reflected from its first surface at 45° going to form the useful image, could find its way to the eye-piece,

all other would pass out into the air at the mouth of the tube, or be retumed to the sun by rereflection at the

great speculum, &c. No care need be bestowed on_figuring the posterior surfaces of either speculum. It sufñces

that both be well polished.

“' Adopting Bougueŕs estimates of the light reflected from glass at different incìdences.Traíte’ d'0pn'que,

page 137.
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APPENDIX A.

On the Numerical lllagnitudes of certain Stars, as obtained by subsequent Observation on the

principle of Sequences, in the Northern Hemisphere, compared and combined with those

of the same Stars as observed in the Southern; and of some others whose Places in the

scale of Magnitudes are directly deducible from these by interpolation of the Sequences.

(432) Circumstances rendering it highly improbable that the series of northern sequences

alluded to in Art. 255 will be further prosecuted (at least by myself), I have thought it

advisable here to annex so much of the results of those observations as shall serve for an

effectual basis of connexion between the northern and southern numerical nomenclature, and

at the same time afford more dependable values to several stars which are very imperfectly

determined in our Synoptic Table C, p. 341, being there concluded f1‘om single observations,

or in that imperfect manner which is indicated by the annexation of one or two asterisks

(see Art. 254). The following list of 139 stars above the 4th magnitude is arranged in order

of apparent magnitude, solely by the result of the northern sequences in question. The first

column contains the name of the star; the second, its magnitude in the Astronomical Society’s

Catalogue; the third, its magnitude in our Synoptie Table C, derived from the southern

sequences; the fourth, the result of a graphical interpolation conducted on a principle explained

below; and the fifth, the magnitude finally to be adopted, in preference to and exclusion of any

magnitude previously assigned to the same star in any of the previous sequences and lists in this

work, where they differ. Notes of interrogation (?) annexed to the numbers in column 3,

indicate that the stars in question belong to the imperfectly determined ones in Table C,

as above alluded to.
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mg. mg. inn».-rp. Adopted 1111:. Mss- Interv- Адепт’!

Su1r’s Name. A S C. Table C. Mug. Mag. вып Name. A B C. Tnhle C Msg. Mug.

Sirius . . . . . . . . . . . . . . у Corvi . . . . . . . . .. . 3.0 2.90 3.13 2.90

Arcturus . . . . . . . . . . . . ß Corvi . . . . . . . . . . . . 2.5 2.95 3.15 2.95

Capella .. . . . . . . 9 Aurigœ . . . . . . . . .. 4..0 3.17 3.17

a Orionis [З Herculis . . . . . ..... 2.5 3.02 3.18 3.18

Rigel . . . . . . . . . . . . . . у Virglßìl  - -   -  - - - 4-0 3-03 3-20 3-14»

Lyra . . . . . . Z0phiuchi 3-5 2-97? 3-21 3-1-1

Procycn — . . . . . . . . 3-22 3-22 3-22

Aldebaran . . . . . . . . . . ~ ~ -   3-23 3-23

Antares . . . . . . . . . . . .  - ~  3-24 3-24

а Aquilœ .......... .. 3-1°? 3-25 3-15

Spica .............. 3-26 3-26

P0l1\1x....... ‚.... 3-27 3-27

Fomnimut ........ . . - - 3-18 3-28

кеды“ ...... 3-29 3-29

д Cygni . . . . . . .. 1.0 1.95? 1.90 1.90 -  33° 3-30

Castor .. . . .. . . . . . . .. 3.0 1.99 1.94. 1.94 --  3-31 3-3!

a Ursœ (var.) . . . . . . 1.5 1.94. 1-98 I-95 3-45? 3-32 3-32

. e Ursœ (var.) . . . . . . . . 3.0 1.88 2.02 I-95 ~    3-33 3-33

a Persei . . . . . . . . . . .. 2.5 2.07 2.07 -  — — 3-34. 3.34

- в Orionis............ 2.5 1.84. 2.10 I-97 -- - 3-35 3-35

l Z Orionis . . . . . . . . . . ._ 3.0 2.01 2.14. 2.07 м -  3-35 3-36

1; Ursœ (var. ?) . . . . . . 2.5 2.13? 2.18 2.18 2-97 -3 3-37 3-2?

ß Tauri . . . . . . . . . . . . 2.0 2.34, 2.22 2.28 2.85? 3.38 3.2 ?

` 7 Orionis . . . . . . . . .. 2.0 2.10 2.26 2.18 3.80 3-39 3.60

4 В Ursœ Minoris (var.) 3.0 2.46 2.28 2.28 -   3-4-0 3-4°

a Polaris . . . . . . . . . . . . 2.5 2.59? 2.30 2.30 . . . . 3.4.1 3.41

Leonis . . . . . . . ‚.... 2.0 2.34. 2.34. 2.34 - -- 3-47- 3-42

{Пища . . . . . . . . . . . . 3.0 2.50 2.37 2.43 3-38? 3-4-3 3-4-3

1 а Hydrœ . . . . . . . . . . . . 4..0 2.30 2.4.1 2.30    - 3-44. 3-44

a Arietis . . . . . . . . . . . .‘ 3.0 2.4.0 2.4.3 2.4.0 ß Cephei . . . . . . . . . . . . 3_0 . . . . 3.4.5 3.45

ß Andromeda: . . . . 2.0 . . . . 2.45 2.4.5 ß Capricorni . . . . . . .. 3.5 3.32? 3.4.6 3.40

ß Aurigœ . . . . . . .. . . 2.0 2.51? 2.48 2.4.8 7 Lyrœ .. . . .. . 3.0 -... 3.4.7 3.4.7

7 Andromedœ. . . . . . 3.5 . . . . 2.50 2.50 7 Cephei . . . . . . . . . . . . 3.0 ‚ . . . 3.48 3.48

7 Cassiopeiœ . . . . .. 3.0 .. . . 2.52 2.52 в Cassiopeia: . . . . . . .. 3.5 . . . . 3.4.9 3.4.9

a Andromeda: . . . . . . .. 1.0 2.25? 2.54 2.54. 0 Aquilœ . . . . .. 3.5 3.57? 3-50 3.50

a Cassiopeia». . . . . . . . . 3.0 . . . . 2.57 2.57 д Andromedœ. . . . . . . 3.0 .. .. 3.51 3.51

7 Geminorum . . . . . . . . 3.0 2.51 2.59 2.59 Z Peg-asi .... . . .. . 3.0 3-52 5.32

ßLe0nis............ 2.5 2.63 2.61 2.63 ZCygni . . . . . . . . . . .. 3.0 .... 3.53 3.53

Algol (max.) „...... 2.5 .. . . 2.62 2.62 a Triangulì Bor. . .. 3.5 —- —— 3.54. 3.54

7 Draconis . . . . . . . . . . 2.0 . . . . 2.62 2.62 Ä Aquila: . . . . . . . . .. . 3,0 3.57? 3.55 3.55

a Ophiuchi . . . . . . . . . . 2.0 2.67? 2,63 2.63 1 Draconis .. . .   - -  3.0 . . . ‚ 3-56 3.56

ß Cassiopeiœ . . . . . . . . 2.5 . . . . 2.63 2.63 д Pegasi . . . . . . . . . . . . 4..0 . . .‚ 3.57 3.57

7Cygni 3.0 2.63 2.63 xDraconis . . . . . . . . .. 4.5 . 3.58 3.58

ß Canis . . . . . . . . . . . . 2.5 2.58 2.63 2.58 ц Cassiopeia: . . . . . .. 4.0 . . . . 3.57 3.57

nc Orionis. . . . . . . . .. 3. 0 2.59 2.64. 2.59 О Pegssi . . . . . . . . . . .. 4.0 . . . . 3.60 3.60

a Ceti .......... 2.5 3.14.? 2.64. 2.82 cl Aqu1lœ__ . . . . . . . . .. 3.5 3.64.? 3.61 3.61

a Pegasi . . . . . . . . . . . . 2.0 2.65? 2.65 2.65 -rr Sagittaru . . . . . . . . . . 4..5 3.4.0 3.62 3.4.0

ß Pegasi . . . . . . . . . . . . 2.0 2.78? 2.65 2.65 Z Cephei . . . . . . . . . . 4.0 . . . . 3.64 3.64.

ò`Orio11is . . . . . . . . . . .. 2.0 2.61 2.66 2.61 qCephei............ 3.5 3.65 3.65

s Pegasi . . . . . . 2.5 2.56 2.67 2.62 À Sagittarii.. .... 4..0 3.13? 3.66 3.2?

‘ a Coronœ . . . . . . . . . . 2.0 2.63? 2.69 2.69 ,B Delphini . . . . . . . . . . 4..0 . . . . 3.67 3.67

7 Ursœ 2.0 2.71 2.71 2.71 a Delphini . . . . . . . . .. 3.5 - -- 3-63 3.63

ß Ursœ . . . . . . . . . . . 2.0 2.77 2.76 2.77 с Herculis . . . . . . . . . . 4,.o . . . 3.70 3.70

б Scorpii. . . . . . . . 3.0 2.86 2.78 2.86 a Draconis . . . . . . . . . . 3.5 . . . . 3.71 3.71

e Bootis . . . . . . . . . . . . 3.0 2.71 2.80 2.80 а Ce-phei . . . . . . . . . . ._ 4.0 -... 3.73 3.73

а Sagittarii . . . . . . . . . 3.0 2.4.1 2.84 2.4.1 ц Serpentis . . . . . . . . . . 4,.0 3.51 ? 3-74. 3.6?

s Cygni . . 3.0 . . . . 2.88 2.88 ‘г Sagittarii . . . 4.0 . . . . 3.76 3.76

a Cephei . . . 3.0 . . . . 2.90 2.90 c Aquarii . . . . . 4,5 . . . . 3.77 3.77

a Serpentis . . . . . . . . . 2.5 3.14.? 2.92 2.92 7 Ophiuchi . . . . . . . . .. 4..0 . 3.79 3.79

д‘ Leo11is . . . . . . — . ‚. .  3.0 2.92 2.94. 2.94 7 Delphìnì . . . . . . . . . . 4..0 — . . . 3.80 3.80

ц 130065 . - — ‚ . .  . -    3.0 3.06 2.96 3.01 E Sagittarii . . . . . . . . . . 5,0 . . . . 2.82 3.82

gxiquìlœ .. .. 3.0 3.07? 2.98 2.98 Z Aq11a_rii..._....... 4.0 3.83 3.83

Cassiopeiœ . . . . . . . . 3.0 . . . . 2.99 2.99 7 Capncomi . . . . . . . . 4..0 3.98 ? 3.86 3.86

д Ophiuchi . . . . . . . . . . 3.0 3.00? 3.00 3.00 7 Aquarii . . . 4..0 . . . . 3.88 3.83

ц Draconis . . . . . . . . . . 3.0 . . . . 3.02 3.02 7 Pisciurn . . . 4.5 . . . . 3.89 3.89

ц Ophìuchi . . . . . . . . . . 2.5 2.89? 3.04. 3.04 E Druconis . . . . . . . . . . 3.5 . . 3.91 3.91

ß Draconis . . . . . . . . . . 2.0 . . . . 3.06 3.06 ,B Aquila: .  . - . . . —  - — ‚ 3.5 . . . . 3.92 3.92

ß Arietis . . . . . . . . . . . . 3.0 3.49? 3.09 3.09 À Draconis . . . . . . . . . . 3,5 . 3.94. 3.94

у Pegasl . . . . . . . . . . .. 2,5 3,05? з,“ 3.11
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(433) It cannot be expected that two lists arranged, the one in the northern and the

other in the southern hemisphere, should agree, except in respect of stars which attain a

considerable altitude at either station; and we accordingly find that low stars (in our

latitudes), such as a Hydrœ, ö Sco17n`z°, ß and у Corvi, а’, 1r, and À Sagíttaríz', stand lower in

this list than they undoubtedly ought, and, vice versâ', that some stars, high in our horizon,

but low in respect of that of the southern station of observation, such as Polaris, a Andromedœ,

‚В Pegaxi, В Aríetvls, higher in comparison with the general mass. In the column of adopted

magnitudes, regard is had to this by the preference of the result obtained at the most

favourable station, wherever cases of conflict arise between values without a. ? attached.

(434) In the interpolation of these values, the values of Table C have been used so far

as they could be used with perfect security-that is, as far as about the magnitude 3.3.

Beyond this point they have been (not supplanted, but) aided by the catalogued magnitudes,

in the manner explained in Art. 243, with whose indications they coincide very well, except

in the cases of low stars. And, on the whole, I doubt not that, within the range of magni

tudes embraced in this list, the connexion of the northern with the southern nomenclature

will be found practically established to the satisfaction of astronomers.

APPENDIX B.

On the Dzfference of Level between the Royal Observatmjy C'. G. H. and Feldhausen.

(435) The Observatory barometer with which mine has from time to time been compared

is that by Jones, fixed to the pier of the mural circle. The height of its cistern above the

floor is 2 feet 6 inches, and above the level of the sea about 32 feet.

The barometer of comparison was a portable one by Troughton, the same which has

accompanied me in all my expeditions, and which was sent out by me in charge of the late

Professor Henderson, for the purpose of ascertaining the difference of zero points between

the standard barometer of the Royal Society (R) and the mural circle barometer (J) above

mentioned, which he thus ascertained to be as follows :—

1832. By first comparison-Going out from London to C. G. H. . . ‘ J = R + 0'009

1833. By second ditto -Retuming from C. G. H. to London . . . . J = R + 0.007

Mean, .I = R + 0.008; the portable barometer thus appearing to have preserved a very

satisfactory fixity of its zero point during the interval, including both voyages. During the

voyage homeward, Mr. Henderson took the opportunity of comparing this barometer with

that of the Observatory at St. Helena, then under the direction of Lieut. Johnson, which was

thus ascertained to read 0.026 higher than the standard ofthe Royal Society.

(436) Previous to embarking for the Cape, I procured the same barometer to be com

pared with that of the Royal Society above mentioned (the standard constructed by Professor

Daniell), the result of which comparison was R = H + 0.050, 1833, Oct. l0...23, A. Com

parison with the Observatory barometer made soon alter my arrival at the Cape, viz. from

5 U
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March 26 to April 4, 1834, gave J = H + 0.055, whence J = R + 0.005. These three

determinations, whose mean is + 0.007, satisfactorily prove the fixity of zero of the Cape

barometer; the differences, though regularly progressive, being too minute to be calculated

upon as certain.

(437) The observations by which the difference of level between the Observatory and

Feldhausen has been determined, were those taken at both stations during the hourly

meteorological observations at the equinoxes and solstices, during such term days as admit

of a perfectly satisfactory comparison, both from circumstances of weather and from a direct

intercomparison of instruments free from all doubt of change in the intervals-a condition

rendered necessary by having been obliged, on more than one occasion, to reüll the portable

barometer, by reason of accidents. The term days selected are those of the 21st and 22nd

Dec. 1834, June and Dec. 1835; March and June, 1836; and June and September, 1837;

and the results are as follows :

Вес. June, Dec. i March, June, June, Sept.

д 1834. ц 1835. 1335. 1838. 1836. 1837. 1837.

\ 1
‘ No. of hourly observations . . . . . . . . . . . . . . . . . . 16 i 37 34. 34. 31 35 36

Mean temperature of air . ‚ . . . . . . . . . . . . . . . . . . 69.6 54.0 68.6 1 65.1 53.8 56.1 55.4

Mean diñerence of barom. readings reduced to 31 o.17o 0.188 0.199 0.196 o.1o1 0.163 o.173

Zero correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . -o.o59 -o.o59 -o.o78 o.o61 -o.o78 -0.149 -o.149

I

Barometric excess . . . . . . . . . . . . . . . . . . .. . . . . . . 0.111 o.119 o.111 0.134, o.113 o.111 0.114.

Corresponding to feet . . . . . . . . . . . . . . . . . . . . . . . . 97.13 111.87 105.87 103.15 107.61 98.00 108.50

Correction for temperature of air . . . . . . . . . . . . . . +8.13 +5.51 +8.61 +7.60 +5.11 +5.15 +5.64.

_ —. _ll _ I 1_.

Difference of level . . . . . . . . . . . . . . . . . . . . . . . . . . 105.16 118.39 114.49 117.15 111.83 1o3.15 114.14

The mean of these seven results gives 112.23 feet for the difference of level between

the cisterns of the barometers at the Observatory and at Feldhausen, the latter being the

higher.

APPENDIX C.

On the Temperature acquired by the Surface Soil under Exposure to clear Sunslzine, and some

other Eßëcts of Accumulated Solar Radiation ; and on the Quantity ф‘ Heat given out

by the Sun. Suggestion д)" ап Improvement on the Ice Calorímeter.

(438) In Art. 429, the temperature acquired by the surface soil of the sandy region

called the Cape Flats, intervening between table and false bays, is stated to amount frequently

to 140° or 150° Fahr. That this is no exaggeration, the following experiments on thermo

meters variously exposed will show :

Oct. 30, 1837. At 2“ 51"* apparent time, P.M., the sun’s rays being already oblique, the following tempe

ratures were taken :-- O

Thermometer just immersed in a heap of earth cast up by ants, and quite dry . . . 125

.,..'.,-... __f_=--_» - _._- Y ___ 

`î_„___‘£_ìì__1¿ »il 7-  fr--~.~. — __ —— _ _ _ A _ _
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In a convex heap of sandy soil, in a small garden enclosure sheltered from wind, and moist
D

at three or four inches below the surface . . . . . . . . _ . 143

111 contact with a stem of Albuca viriditlora in flower, at half an inch below the surface . . 120

Nov. 7, 1837. 2“ 23'“ P.M. app. time. Temperature of a heap of garden mould just below the surface . 155

Under the still green leaf of Brunswickia multiñora . . . . . . . . . 96

In contact with the stem of a tuberous Pelargonium in full flower, just below the surface . . 131

Inserted an inch into the moist and decaying crown of Hœmanthus Tigrinus losing its leaves . 102

Nov. 24, 1837. 1‘ 45"‘ P.M. app. time. Temperature of a. heap of garden mould . . . . . l45°5

Dec. 1, 1837. 0‘ 36"’ P.M. In а sand heap sheltered from wind, in the small garden enclosure

above mentioned . . . . . . . . . . . . . . . 162

Dec. 3, 1837. О‘ 21"‘ 1.11. Thermometer in the sun, supported 2; inches above the soil of a hard

trodden sandy path . . . . . . . . . . . . . A = ll7.5

Buried a quarter of an inch deep, in contact with a seedling fir of this year’s growth,

quite healthy . . . . . . . . _ . . . . . B = 148.2

Temperature of air at same time in shade . . . . . . . . C = 88.5

Wet bulb thermometer. Same exposure . . . . . . . . . . D = 64.6

„ 1‘ 30“ P.M. Same exposures . . . . A = 118.0, B = 149.8, C = 90.5, D = 63.5

„ 1’ 501 1>.м. ,‚ . . . A = 121.0, B = 150.8, C = 90.5, D = 65.5

., 2“ 44”' P.M. „ . . . . A = 114.8, B = 148.0, C = 90.0, D = 63.5

„ 4‘ 12“ PM. „ . . . . . . A = 107.5, C .= 84.5, D = 63.5

Dec. 5, 1837. 1“ 15'“ P.M. External thermometer in shade . . . . . . . E = 98
Wet bulb thermometer also in shade . . . I . . F = 68.5

Thermometer under the soil of the garden . . . . . G = 159

„ lh 57“ r>.M. . . . . . E = 95.5, F = 68.5, G = 159

„ 2» 57-» 1.11. . . . . . E = 91.5, F = 68.5, G = 150

„ 4‘ 13'“ r>.M. . . . . . . . _ . Е = 91.2, F = 70.5, G = 119

„ 5“ 0"' 1›.м. Temperature of soil (long since shaded), at four inches below the surface, 102

(439) When, however, the heat communicated from the sun is confined and prevented

from escape, and so forced to accumulate, very high temperatures are attained. Thus, in

a small mahogany box blackened inside, covered with window-glass fitted to the size, but

without putty, and simply exposed perpendicularly to the sun’s rays, an enclosed thermometer

marked, on Nov. 23, 1837, 149°; 011 Nov. 24, 146°, 150°, 152°, &c. &c. When sand was

heaped round the box, to cut ofi' the contact of cold air, the temperature rose on Dec. 3, 1837,

to 177°. And when the same box, with its enclosed thermometer, was established under an

external frame of wood well sanded up at the sides, and protected by a sheet of window-glass

(in addition to that of the box within), the temperatures attained on Dec. 3, 1837, were

at l“ 30"‘ P.M. (Appar. T.) 207°.0; at 1“ 50"‘, 217°.5; and at 2“ 44"‘, 218°, and that with a

steady breeze sweeping over the spot of exposure. Again on Dec. 5, under a similar form

of exposure, temperatures were observed at О" 19"‘ of 224°; at О“ 29"‘, 230°; at 1“ 15'“, 239°;

at 1" 57'“, 248°; and at 2“ 57‘“, 240°.5. As those temperatures far surpass that of boiling

water, some amusing experiments were made by exposing eggs, fruit, meat, &c., in the same

manner (Dec. 21, 1837, е1 seq.), all of which, after a moderate length of exposure, were

found perfectly cooked-the eggs being rendered hard and powdery to the centre; and on

one occasion a very respectable stew of meat and vegetables was prepared, and eaten with

no small relish by the entertained bystanders. I doubt not, that by multiplying the enclosing

vessels, constructing them of copper blackened inside, insulating them from contact with each
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other by charcoal supports, surrounding the exterior one with cotton, and burying it so

surrounded in dry sand, a temperature approaching to ignition might readily be commanded

without the use of lenses.

(440) Immediately subsequent to the December solstice of 1836, some experiments were

instituted for the purpose of ascertaining the absolute force of solar radiation by its direct

unimpeded effect in communicating heat to a given quantity of water in a given time, the

rays being intromitted through an aperture of given area. The opportunities taken for

experiment being when the zenith distance of the sun was under 12°, the uncertainty, if any,

which may be supposed to attach to the law of reflection of light and heat at oblique incidences

will have no perceptible influence on the result; and the quantity of heat lost by reflection at

the surface of the water will be almost precisely the same as at a perpendicular incidence,

which by Fresnel’s formula (presuming light and heat to be similarly reflected) is 0.0207

of the incident beam. The form of the experiment was as follows :-A light cylindrical vessel

of tinned iron, open at the top 32 inches in diameter, and 2.4 in. in depth, weighing 1069

grains, was nearly filled with water moderately darkened by a slight admixture of ink.

This vessel was placed on a light wooden support, covered with cotton cloth, and touching

it only in a narrow ring (to avoid the communication of heat by conduction), in the interior

of an iron cylinder of much larger diameter, to protect it from wind and extemal radiation,

the upper part of which was covered by an iron plate well protected from sunshine by several

separate diaphragms of paper laid lightly one over the other thereon. This plate had a

circular aperture somewhat wider than that of the tin cylinder, and vertically over it, centre

corresponding to centre. The mouth of the tin cylinder was covered with a circle of stiff

paper, having an apert1u°e exactly circular and concentric with the cylinder, so as to admit

a vertical or nearly vertical Sunbeam somewhat less in section than the vessel, and wholly

incident on the surface of the contained liquid. This cover also projected over the exterior

of the cylinder on all sides, so as to prevent any ray from striking on its outside, even when

the upper iron plate was removed from the exterior vessel. Lastly, to cut oil' effectually all

lateral radiation from the region of sky near the sun, a paper diaphragm but very little

more in aperture than the mouth of the tin cylinder was laid concentrically on the upper

iron plate and its diaphragms.

(441) Plunged into the liquid, and resting on the bottom when not in use, was a circular

plate of mica 31 inches in diameter, attached to a light rod of reed 0.1 inch in diameter, for

the purpose of completely stirring and mixing the strata of the liquid by one or two up

and down movements. When thus prepared, the whole apparatus was placed in the sun

shine at noon, or somewhat before, and so adjusted that on the admission of sunlight a

narrow ring of light surrounded concentrically the aperture in the diaphragm of the tin

cylinder beneath, which was carefully watched during the progress of the experiment, and

kept unaltered. These arrangements being made, the sun was shaded off'-the temperature

of the liquid (after stirring by the micaplate) taken by an exceedingly delicate and sensitive

thermometer by Crichton, and again after a. certain noted number of minutes. The shade

being then removed, the sun was allowed to shine into the aperture on the liquid, for ten

minutes. During this exposure, the liquid was three times stirred by the mica-plate, allowing

five seconds for each stirring, and shading the aperture during that operation (which, of course,

_—:__ —‘ _’——’— ~ ——--— — ' —— __ _ __ '_ __ _"_-««..-ll



' APPENDIX. 445

was not counted as part of the ten minutes’ exposure). The temperature was now again taken,

and, after remaining shaded again a certain noted number of minutes, finally once more.

The mean of the minutely change of temperature, deduced from the shade observations, being

obtained, was applied as а. correction (in all cases a very small one) to the minutely elevation

of temperature in the sun exposure; and thus the true effect of the sun was concluded. The

following detail of an experiment of this kind, made on Dec. 31, 1836, will more fully explain

the nature of the process :

Quantity of inked water used (supposed to have the same capacity for heat as pure water)

= 4500 grains. Tin vessel = 1069 grains, equivalent in capacity to 134 grains of water.

Stirrer = 20 grains, equivalent to 4 grains of water. Total quantity heated = 4638 grains if

water. Diameter aperture = 3.024 inches, area = 7.1821 square inches, which, multiplied

by cos. 10° 51’, the sun’s zenith distance, gives 7.0538 for the area of the section of the

sunbeam.

Apparent Time.

h. m. s.

ll 51 0-Temperature of the shaded liquid . _ _ . . 72.3 _ _ ы

ll 55 0-Liquid exposed to э. Temperature . . . . . 72.4 f Gamed m 4 ’ + О“

0 5 15-Li uid shaded ha in b th t' s t' d _ Т t ‚ _:‘„‚„„ . ‹ ‘ё "î ““% ’_ @î“P"ŕ»~

0 15 0-Temperature finally taken . . . . . . . 76.4. .Gained in 10“, + 0°.l

The gain of heat per minute, in the sun, is 0.390; and in the shade, by a mean of

both observations, + 0.017; consequently, 0.373 is the effect due to the sun alone, per

minute.

(442) If we define the actine to be that intensity of solar radiation, which, if entirely

intromitted and absorbed, would sutlice to melt one-millionth of a metre in thickness per

minute ОН’ the surface of a sheet of ice coextensive in area with the sunbeam, and perpen

dicularly exposed to it ;-if, moreover, We designate by A the minutely increase of temperature

operated in a quantity of water (or equivalent water) Q grains; by S, the sectional area of

the sunbeam; by A, the number of actines expressing the intensity of the beam ;-and if,

further, we denote by c the grains (252.46) in a cubic inch of water; by À, the latent heat

of ice (l35°.5); by rn, the inches (39.37079) in one metre; and by 1, the ratio of the intro

mitted to the incident heat (= 0.9793, very nearly constant for such small incidences) ;-we

shall have, for the intensity of the sunbeam in question,

A = »r°°“°°_‚ _.-as. = 1987978» af

In the experiment above related, we have Q = 4638, A = 0.373, S = 7.0537;

whence A = 185.96, the power of the sun on this occasion expressed in actines, as above

specified.

(443) The following are the particulars and results of six experiments of this

kind:-

5 x



446 APPENDIX. '

` Sun’s Area of Sectional Water Healing Sun’s l

вид zenith aperture ini arca of grains etïecl. per power ln R„m¿,|„_

‚ distance. square 1 nunbenm, healed, minute, aclines.

I inches. S. Q. A_

1836 0 ‚ с

Вес. zg. . . 1o 29 6.9750 6.8585 4636 o.31.o 164.0 Wind. Apparatus not sufliciently sheltered.

Dec. 24... . xo 30 7.1821 7.о619 4738 0.4.3; 119.7 All circumstances eminently favourable, but ex

. periment not well made.

Dec. 7.7. 1Q 36 7.1811 7.0595 4638 0.400 199.2 Cirrous haze.

Dec. 31.. . 10 51 7.1811 7.0538 4.638 0.373 186.0 Clear sky. Good experiment.

1837.

Jan. 1. .. 10 55 7.1321 7.0031 4.638 0.387 194.3 Supůerb A slight shadow ofthe stirring rod

a owe or.

Jan. 9. . . 11 50 7.1821 7.0294. 4.638 0.370 185.1 Pure water used. Sky perfect.

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191.4

(444) From these experiments, it appears that at midsummer, at noon, and at 140 feet

above the mean sea level, the force of the sun’s radiation at the Cape of Good Hope is such

as would suflice to melt 191.4 mìllionths of a metre in thickness per minute, from a surface

of ice perpendicularly exposed to its action (if wholly intromìtted and absorbed); that

is to say, 0.0075355 in., which is at the rate of an inch in 2 hours 12 min. 42 sec. If' this

fraction (0.0075355) be multiplied by the square of the cosecant of 16’ 1”.5, the sun’s apparent

semidiameter, we get 347.15 in. or 28.93 feet, for the thickness of' ice which the sun’s

ordinary expenditure of heat would suŕlice to melt per minute, at its own sur/`ace,"“ supposing

it partly intercepted by an atmosphere similar in constitution and equal in thickness to that

of the earth. As the heat absorbed in traversing our atmosphere cannot be taken at less

than one-third of the total incident heat, this would give 43.39 feet per minute for the

unimpeded effect of the solar radiation so estimated. M. Pouillet concludes from his experi

ments (made in June 1837) 11.80 met. or 38.71 feet for the value of this element. Taking

it at 40 feet, which, as intermediate between the two estimates, cannot be far from the truth,

it will. appear, by an easy calculation, that the ordinary expenditure of heat by the sun, per

minute, would suffice to melt a cylinder of ice 184 feet in diameter, and in length extending

from that luminary to и Centauri. Alfter, that a cylindrical rod of ice, 45.3 miles in diameter,

and of indefinite length, continually darted into the sun with Ли velocity ф дум, would barely

suíiice to employ its whole radiant heat for its fusion, without at all reducing the temperature

ofthe surface.

(445) The weight or bulk of ice at the glacial temperature (32), which a certain quantity

of heat is capable of melting, is the most definite, perhaps the only definite, measure of that

quantity; being, so far as we can see, strictly proportional to it, which we are not sure to

be the case as to increase of temperature in solids and liquids, in all parts of the thermometric

scale; and which, we are sure, is not the case as to their dilatation. I may, therefore, be

’ This mode of ñguring to ourselves the temperature of the solar surface is due to M. Pouillet, and is

perhaps the best and most illustrative the subject admits of.



APPENMX. 447

allowed here to offer a suggestion for the improvement of the Ice Calorimeter of Lavoisier

and Laplace, which may rescue it from the disrepute into which it has (it appears to me

undeservedly) fallen, in consequence of the experiments of Wedgwood (Phil. Trans. 1784),

and restore it to the place it ought to hold as an exact philosophical instrument. The

objections brought against it in the paper referred to are twofold: lst, That the drainage of

the water melted olf from the pounded ice is uncertain; and 2nd, That while melting in

one part of the apparatus, it is arrested and prevented from running off by actually freezing

again in another. The former of these objections is undoubtedly valid, especially when small

quantities are concerned. As part of the ice is melted, its capillary communications and

cells are altered in dimension; and they are also otherwise changed by the collapse of the

solid ice. The simultaneous thawing and freezing, on which the latter objection is grounded,

undoubtedly took place in the experiments described by Wedgwood, and is attempted to

be accounted for by him on grounds to which no one at this time will attribute any Weight.

It is impossible, in short, but that that ingenious artist must have been deceived as to the

real temperature of his ice. In no other way are the facts, as related by him, explicable.

Still, that he should have been so deceived is enough to satisfy us that nothing short of

actual immersion of the pounded ice in water (the use, that is to say, of a mixture of ice

or snow and water) can satisfactorily ensure the absence of an undue degree of cold in the

interior of the fragments of ice used. If this, however, be made a condition of the experi

ment, it is evident that the estimation of the ice melted, by drainage, can never lead to

any precise results. On the other hand, if we estimate it by the dz'mz`1zutz`on qf volume qf

the total mass ф‘ mixed ice and water used, produced by the melting of part of the ice, there

is no limit to the precision which may be attained other than the mechanical difficulty of

so arranging the apparatus as to afford an exact measure of the dg`fere1zce of volumes before

and after the experiment. For this purpose it is necessary that the mixed mass in question

shall be enclosed in a vessel which it exactly fills, terminating, in its upper part, in a long

graduated open tube, to a certain division of which, as a zero point, the water can be driven

by an adjusting screw. Into an insulated and water-tight chamber within this, communi

cating with the external air by no larger adit than is necessary, and which must be

immediately stopped by a non-conducting plug or stopper, must be introduced the source

of heat to be subjected to experiment. The whole apparatus must then be plunged into

a mixture of snow and water, effectually to cut 011‘ all communication of heat from without.

(446) The construction of this interior chamber, and the best mode of introducing

into it _the substances operated on, will necessarily vary according to the nature of the

experiment. For the combustion of substances in oxygen, no communication with the

external air is needed, as their ignition may be effected within glass or copper vessels

completely insulated, by the voltaic circuit. For inquiries into the heat given off' by the

mixture of chemical ingredients, a small tubular communication with the external air will

in many cases sufiice; and when liquids only are concerned, it will often be practicable to

insure their mixture within a perfectly insulated chamber, by the breaking of thin glass

globes containing them, by agitation, &c. But it is unnecessary to enumerate cases, for

each of which a moderate application of mechanical ingenuity will readily suggest the

appropriate contrivance.
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APPENDIX D.

Approximate Places ф Seventy-Six Ruby Coloured, or very intensely Red, Insulated Stars,

noticed in the course of observation, ín either Ilemísphere.

R А. 1830. N P D. 1830. Mag. Description. RA. leso. N P D. 1830. Mag. Delcnptlun.

h. m. l.d. о ‚ „ h. ln. Ld. D , „

0 0 38.0 16 59 49 8’ А ruby star. 10 51 10.4 107 14 40 8 Most intense and curious

0 47 15.1 13 13 50 9 Deep orange red. colour. Scarlet, almost

о 55 51.4 37 18 15 10 Full дате! colour. blood colour. Follows

1 19 8.7 113 26 1 6 Most beautiful orange red. a Hydrœ 41'.5, and is 1’

Two observations. south of it.

1 51 4.7.5 35 35 4.7 8‘ Almost ruby red. 11 4 17.3 170 51 11 8 Ruby, almost sanguine.

1 58 1.9 89 11 13 7 Very red. 11 31 57.5 161 37 35 8’ Fine ruby, inclining to

1 7 11.1 45 35 o 9 Very full red; almost ruby. scarlet.

1 10 46.9 93 45 3 8’ Very full mby; sanguine. 11 13 18.5 164 33 58 8’ $ошЬге red.

1 16 8.5 33 40 17 9 Fine ruby red. 12 20 39.9 60 45 49 9 Peculiar rich ruby purple.

3 8 15.8 147 57 44 7’ High orange or brick red. Re-exan1ined- nu re

3 31 41.6 75 45 10 9 Very red; almost nxby. markable colour, but the

3 33 10.8 36 38 11 9 Very fiery; almost scarlet. probably mistaken

4 34. 12.6 57 14 3 8: Remarkable ruby red. ‚ (ш another). _

4 37 41.9 38 4 43 9 Very fiery; almost mby. 11 37 31.4 148 4,5 47 8 111 the ñeld "111: ß Cruew.

4 4o 51.7 61 46 11 8 A very extraordinary ruby The fullest and deepest

coloured star; a most maroon red; the most

intense and beautiful intense blood red of any

colour. Two observa- star I have seen. lt is

tions. like a drop of blood,

5 9 35. 5 55 54 36 8 Very remarkably red. when contrasted with the

? minute of R A. whiteness of ß Crucis.

5 38 28.9 136 31 15 8 Vivid sanguine red, like а Several observations.

blood drop. A superb 11 54 33.1 150 31 4 9’ Full orange.

specimen of its class. 13 57 8.0 14.8 54 45 8 Double, equal. Both :tara

6 1 51.8 61 48 1 8’ Ruby coloured. bricl: red.

6 15 46.5 75 11 35 7 Vivid red. 14, 4 46.1 149 7 4. 7’ Ruby, or high orange.

6 16 53.0 116 57 53 8 Very intense ruby coloured. 14 16 31.4 63 31 1 7’ Vivid red; ulmostabright

6 24 48.0 51 16 47 6’ Superb orange red; very nxby colour; fine.

_rich colour. 14 15 0.0 132 37 13 9 Ruby coloured.

7 15 59.5 115 16 13 7 \eryiutense бегу ге‹1. 14 58 9.3 159 15 41 6 B. 5189. Almost scarlet.

7 40 1.4 121 41 54 9 Very line ruby colour. Two observations.

7 51 15.1 139 31 57 8 Rich brickred, incliningto 15 7 10.7 165 18 10 7 Very high red, or ruby.

orange. 15 40 4.5.8 163 59 3 9 Sombre red.

8 38 19.1 117 35 31 8’ Fiery red, very high colrd. 15 43 17.9 49 54 20 9’ Fine deep ruby colour.

8 4.4 16.6 137 45 1 9 Ruby coloured. 15 51 50.1 53 19 17 10 Ruby red.

8 45 46.8 71 8 10 8‘ Veryñne red, between ruby 16 5 50.1 135 11 30 8’ Ruby. or very high red.

and orange. Brick red. 16 17 17.5 102 1 35 8 Dull brick red.

8 58 41.3 14.3 13 34 9 Ruby coloured. 16 19 4.4.0 111 1 o 8 Deep red, like u drop of

9 27 56.0 152 2 48 8 Very intense sanguine star, blood.

between scarlet and car- 16 4.8 38.5 144 48 34 9 Intense ruby red Two

mine red. observations. (Double.)

9 48 31.0 130 47 11 7’ Scarlet; remarkably full 17 18 48.3 115 19 33 9 Very deep red.

rich colour. Three ob- 17 19 4.1.1 109 19 20 8’ А ruby stur.

servations. 17 18 13.8 131 30 58 8 Beautiful ruby red.

9 54 31.1 149 14 34 8‘ Scarlet. 17 28 4.2.2 147 37 41 8 Brilliant scarlet, or very

10 4 17.1 114 19 10 7 B. 1874.. Scarlet. Three high orange.

observations. 17 34 57.6 108 34. 38 8 Remarkably red.

10 8 39.3 14.9 50 30 9 Ruby red. 17 4.5 35.5 88 11 35 9 A curious ruby coloured st.

10 17 40.9 128 4.1 21 6’ В. 3085. Extreme orange, 17 49 31.1 87 15 17 7’ А very fine orange stur.

almost scarlet. Two ob- 18 10 4.6.4 89 12 32 8 А very red star.

servations. 18 37 33.9 81 15 22 9 Plum coloured or ruddy

10 37 40.7 147 10 48 9 Ruby coloured. purple.

J
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R A. 1330. N P D. 1530. Mag. Description. R A. 1830. N P D. 1830. Mag. Description.

11. rn. s.d. о ‚ и h. m. s.d. O ‚ ‚‚

18 41 5.6 98 5 31 9 Most remarkably red. zo x7 31.1 118 48 37 8 Fine ruby coloured star.

19 2.4. 35.7 106 43 15 7 Very remarkably red; high 21 8 42.8 16o 2.6 40 6 Ruby red, inclining to

scarlet, or good ruby orange.

colour. Two obs. zr 37 19.7 5z 54 4.7 8’ Most beautiful and ex

19 56 30.9 117 4.1 14, 7’ Fine ruby coloured star. tremely intense nrby

Two observations. colour. Two obs.

19 57 1.2.7 15o z5 zr 8’ Very red. Ruby star. zr 4.8 53.5 4.o 17 34 9 Fiery red. A very intense

zo 3 4.6.3 4.9 о о 10 А fine dark ruby star. colour.

zo 7 7.9 rrr 50 rr 6’ A ñne ruby star. Pure zr 56 17.0 61. 2.8 о 8’ Very ruddy orange.

ruby colour. This is 23 4.0 32.3 4,5 45 4.0 10 Ruby coloured.

perhaps the finest of my

“ ruby stars."

APPENDIX E.

Geodesícal Determination of the Site of the Twentyffeet Rçflector at Feldhausen with respect

to the Royal Observatovy of the Cape of Good Hope.

(448) The connection of Feldhausen with thè Royal Observatory, and its relation of

situation with respect to that building, and to Lacaille’s station in Cape Town, is made out

by the triangles in the annexed sketch; in which О is the station on the western wing of

the Observatory, 33.71 feet from the centre of the western dome, from which Mr. Maclear’s

angles were taken; lll, the meridian mark of the Royal Observatory transit instrument;

G, a gun let into the ground, marking the western extremity of the base measured by him

in 1837, for the verification of Lacaì1le’s triangulation; B, a signal on the King’s blockhouse

battery, a very conspicuous and commanding position on the slope of the Devil Mountain;

С’, а chimney of Mrs. De Witt’s house in Cape Town, 124 feet S.W. of Lacaille’s station;

H, the southern boundary stone of the Feldhausen grounds, common to them and the estate

of Mr. Letterstedt, of Cape Town;°and W', a conspicuous and very remarkable granite block

ou a low projecting promontory or spur of the Table Mountain, rising high enough over the

protea bushes with which the wastes around are clothed, to ,command ‘from its summit _a

superb and extensive coup дай! of the whole surrounding country-the Cape Flats, the

rugged range of hills extending from sea to sea beyond them, on, the east, and the noble

façade of the Table Mountain on the west. ‚

5 Y
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5,--Tw 1_;-„_ ‚ A A "-7- W" Y ’ ""

_ ‚ North.

som. East. О M

(449) The data obligingly furnished me by Mr. Maclear, who was at the paìl1S t0

transport a repeating circle, by Dollond, to the point Н, and thereby to determine the angles

OBH, OHW, во as to complete the triangles OBH and OHPV, are as follows :

Distances in feet . . OM = 2537.396 OB = 9864.60 BG = 10363-82

„ . . OG = 4241.88 OH = 2l671.645 BC = 13444.95

‚‚ . . OC = 17067.95 MG = 2915.325 BH =153210`25

Angles WOH= 5° 9’ 33”; W`HO = 125° 41’ 24".

Whence we obtain

WH = 2576.31 ; OW = 23269.30.

Thus the positions of the points О and W are absolutely determined.

(450) The buildings and instruments at Feldhausen being so completely embosomed in

trees as to admit of no part of them being seen, or even any signal sufficiently high to be

erected so as to become visible to either H or PV, a pin (a) was driven into the ground

in the centre line of a long avenue of trees, leading in front of the house and alongside of

the enclosure in which the telescopes were erected. Over this pin а. signal was erected,

visible from both Hand FV. The same was done at b, another pin also in the same central

line, and distant from а by very exact measurement 516.25 feet, so as to serve as a small

base of verification; the rods with which this was done being adjusted by the standard of

the Royal Observatory. The following angles were then taken from H, щ а, and 5»

with а. theodolite by Schenk of Berne, on the Reichenbach construction, a delicate

‚ ‚———_ _ -`T,`__„__ _ _ 4 ———- ‹ v

Am@
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and beautiful instrument, which I had procured in Switzerland some years before, and

brought out for any such occasional service as this, which might require its use :

In triangle Hab, angle

a = 136° 32’ 15”, b = 36° ll' 10”, H = 7° 17’ О”;

Sum = 180° 0’ 25“; Correction of each angle  8".3;

Corrected angles, a = 136° 32’ 6", b = 36° ll’ 2”, Н = 7° 16’ 52”;

Whence те conclude

Ha = 2404.65; Hb = 2801.88.

(451) In the triangle Wab, the measured angles were,

а = 110 29 57.5, ь = 63° з7’ 27’, W = 5° 52’ в“;

Sum 179 59 32.5; Correction of each angle = + 9”.2;

Corrected angles, а = 110° 30’ 7", Ь = 53° 37/ 33', W -_- 5° 52‘ 17"_

V1/'hence

Wa = 4521.03, Wb = 4726.62

These distances determine a and b.

(452) As a verification, the distance WH may be computed two ways. lst, By Mr.

Maclear’s data from the triangle OWIL in which, having

OH = 2l67l.645, angle О = 5° 9’ 33", and angle H = 125° 41’ 24",

те find by computation

WH = 2576.31.

And 2ndly, By the triangle WHb, in which те have

Angle WbH = W'ba - Hba = 63° 37’ 36" - 36° ll’ 2” = 27° 26' 34",

by the former triangles, and by measurements from H and W',

` HWI» = 30° 4’ ш‘, WH1» = 122» 28’The sum of the angles is 170° 59’ 7", and the deficiency 53", which must in this case

be divided between the two angles W and Н, the angle at b being already corrected. This

gives, for the corrected angles in WHI»,

W = 30° 4' 36".5, H = 122° 2s' 49".5, ь = 27° 26‘ 34“;

with which, and the side Hb = 2801.88, те find

WH = 2576.56; _

differing only by 0.25 of a foot, or 3 inches, from the other result. It should be observed,

that the deviations of the angles in defect of 180° in these measurements are owing by

no means to error in division of the instrument, but to the irregular form and awkward

position of the observer and instrument on the crown of the granite crag И, which

rendered nice observation from it impracticable.

(453) The site of the reflector (R) was now easily ascertained by prolonging ab to а

further distance, bc = 551.04 feet, and thence erecting a perpendicular, CR = 56.69 feet,

to the centre of its foundation ring. The geodesical coördinates of this point, from the

centre of the transit instrument at the Observatory, were finally ascertained, by careful
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‹

'measurement on ‘a chart laid down on a large,scale from these data, to be 17,595 feet in

_ the direction of the meridian to 'the south, and „5190 feet in that of a parallel to the west of

that centre. Its geographical situation was therefore in lat. 2’ 53’:.55 south, and in_long. 45.11
to the west of the Cape Observatory. f1`he record of its site is‘preserved Joni the spot by

a granite column erected after our departure ` by the«~kin_dness ‘of tfriends, to whom, as to

the locality itself and to the colony, 'íeîvery member of 'my family had become, and will

remain, attached by a thousand pleasingaàand grateful recollections of years spent in agreeable

society, cheerful occupation, and unalloyed happiness.
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ERRATA, ADDITIONS, CORRECTIONS, &c

Page. Line. Error. Correction. Page. Line. Error. Correclion.

xi 15 however this ho e thi 1 . ‚xü 7 as о" 0n’e as :gag S 199 text Ё radius vestor radius vector

xiii 16 mirror; in the mirror in the 11 1 ‚‚ 6 н 8

4 7 search, therebyeaused search thereby caused, 299 text 5 9 ' 9 3 '5

it to become became 3oo 18 has have «

7 1-4» argument arguments 304 1 5 Lyra Lyrœ

18 8 П 1r 34o 14 Sequel Sequence

17 19 respecting respectively 368 1o 1.98 -I- Log M 1.98 х Log M

3° 13 115-5 te 7-15-1 X4» 3-1514- 7-744-7

19 corraen corrente 1
31 I4. of chart of a chart 39’ texi 2 1 cause course

34. zo 7th, 13th 7th and 13th 394 15 vened sine versed sine

15 Spira Spica 39 5 1 7 nuclus nucleus

35 7 Rigel, were Rigel were 11 11 = comet

19 April, twelvemonths April twelvemonths 1z perihelian perihelion

13 5 4. _Canis Bootis Canes Bootes 397 3 as give as to give

14.1 1 in thus and in thus 406 16 time tenn

145 11 the ¿he whole the whole 3 (see Art. 168) (оп further and better

147 33 distinct distant 4:7 text g consideration of

14.8 19 medium meridian what is said on this

149 13 nubecula nubeculœ head in Art. 170)

166 8 wire secured wire would allow, se- 4.18 4. mean, of which mean of which

6 I cured 4.17 14. Jupiter Ispetus C

4.48 1o*‘51“- a Hydra: a Hyd. rat.
"47 note § valves values 4.51 15 17o 59 7 179 59 7

451 4. west west,

In the table, p. 391, omitted in their proper places between Nos. 18, 19 and 34., 35-11” 0'“, 116°. . . . 119°,_/‘ 4.86 ;

11“ 40“, 116°. . . . 119°; _/`4.86. Also at end of Art. 338, add

In sweep 486 (N P D 116°.. . . 119°) at 21“ 0"' the commencement of the sweep, “ the ground of the heavens was most

delicately and closely stippled”-at 11“ 1 1'“ “ the stippling has ceased throughout the whole breadth of the sweep though the sky

continues perfectly bright"-at 21“ 40”' “the stippling of the sky resumed of exquisite closeness and delicacy. The left eye

shows it perfectly, the right only suggests it. It is like the first aggregation of a precipitate in a liquid. The stippling ceased at

41'“ and lha! very abruptly.”

CORRECTIONS TO BE MADE IN THE CATALOGUE OF NEBULE

No. Obs. Col. In the For Rend Nо. Obs. Col. In the For Read

1309 1 _/` . . 735 5o4. 3079 R A ' min. 16 17

1 _/' .. 504. 735 3111 4. R A sec. 34.6 31.6

134.1' Р D min. 31 11 3116 R A sec. 18.6 14.6

1349 з Р D wc- 57 57 ш’ 4 R A 1 sec- 414 316

1350 _/' . . 4.4.8 484 3161 _/' . . 556 566

1359 3 RA sec. 11.1 71.1 3184. PD î m,s 58 11 15 31

1391 1 R A se_c. 30.1 14.3 3186 R A } sec. 37.1 17.1

1396 R A mm. 6 5 3197 P D 111111. 33 53

14.13 f . . 811 801 3105 P D min. 9 7

144.5 Desc. . . 1441 1440 3114 1 R A | sec. 74.6 71.9

14.4.1 1441 3119 P D deg. 158 156

1461 P D deg. 116 117 3159 R. A min. 11 11

1501 f .. 651 651 3174. P D min. 57 1-7

1519 P D deg. 107 117 3191 1 R. A sec. 17.3 16.7

1686 3 f —. 657 658 334.6 3 Р D sec. 9 19

1715 RA sec. 14..1 4.1.1 3509 f —— 44.9 451

1761 1 PD sec. 4 54 3533 1 Р D 1 111, в 3o 59

1799 1 P D min. 16 18 3611 1 P D sec. 17 57

1864. _/‘ . . 573 513 3614. R A sec. 10.8 10.8

1896 R A sec. 38.4 48.4. 3679 P D n deg. 113 119

1905 1 P D sec. 3 13 3711 Р D mm. 16 17

‚ 1911 R A sec. 38.8 18.8 3939 _/'  494. 495

2441 f - 513 159 3956 P D wç- 45 25

1959 R A sec. 31.4. 54.8 3966 P D mm. 58 18

1961 3 P D deg. 158 3988 RA sec. 31.0 4.1.0

1971 3 Р D sec. 39 59 4oo7 R A hour 13 o

3oo9 1 P D min. 7 9 4008 R A д 110111‘ 13 o

304.6 P D deg. 1 13 1 1 1 4.011 R A .N hour 13 o

Norsuns.-1961, obs._3, belongs to 1959 ; 3119 is a third obs. of 3131, the degree being wrong ; 3159, the minute ought

to be zz in both the observations.
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OMI'I'1‘ED OBSERVATIONS OF NEBULÃ3, &c., AND SUPPLEMENTARY NEBULIE.

No. Syn. Il A. 1830.0. N P D. 1830.0. Descriptive Remarks, Acc. Sweep

h. 1n. s.d. д , ‚,

2359 .... ...... . . . . .. vL;pB;between3st8m;seenintwi1ight................ 802

4,016 .... 518 38,9 1571713 F; S;R;r . . . . .... . . . . . ........................:...... 760

4017 A.609 8 36 32.9 122 2 41 С1 class 8 ; not m comp; not v rich; v irreg tig.; 5’ diam; st 678

12.13 m.

3170 9 23 59.1 142 9 19 Cl class 7; ofìrreg sc st; irreg fig.; fills field. The ak taken is 440

one of 2 chief st, the lst of a small equilateral triangle.

4018 . . 934 4..1 1191635 eF;4.0";aBak8mfollows............... . . . . . . . . . . . . . .. 771

4019 . . 10 18 2.5 128 57 18 vF; abovea* 11 m,dist 11’ . . . . . .......... . . . . . . . . . .. 574

3358 . . 113749.8 14526 54 eI;;aov;l_9rvlE; vgvlbM;2'l; 1§’br;hasm1lky way 436

rs 1 .

3369 . . . . . — . . . ‚ .. Seen beyond meridian in sweeps 436, 437.

3660 А. 456 16 4.8 32.1 134 25 13 A v L, rich, but not brilliant cluster, full 20‘ diam; not ш 455

сошр М; stars 12.13 m.

3689 17 23 37.1 12227 15 AB*,chiefofacl3’or4’inextent . . . . . . 794,

4020 . . . . 17 28 28.1 123 8 3 A p rich, L, F, cluster; class VII. ; nearly tìlls field; composed 794

, of concave flakes; not m comp ; st 13 or 15 m.

3726 A.473 . . . . . . . . . . . . See a remarkable observation of this nebula by Cacciatore, in the

Astr. Nachrichten, No. 113.

4021 18 41 49.7 143 55 31 F; S; R; 15"; thefollowing ofagroup . . . . ‚ . . . . 710

54.5 55 7 pB;R;90";gpmbM . . . . . . . . . . . . ..... ...... 789

CORRECTIONS TO BE MADE IN THE CATALOGUE OF DOUBLE STARS.

No. Obs. Col. In the For Read No. Obs. Col. In the For Read

2306 P D deg. 105 106 4196 f .. 762 763

3248 R A min. 21 41 4197 Р D sec. 9 4.9

3391 2 f .. 735 4,207 _/` .. 762 763

3 f .. . . . . 502 4256 f .. 64,7 697

3429 R A hour 1 0 4278 R A sec. 19.7 14.9

3431 R A hour 1 о 4291 R A sec. 39.0 4.0.0

3440 R A hour 1 0 4317 f . . 694 695

3442 R A hour 1 о 4396 R A sec. 31.4 34.0

3463 2 _/` .. .. .. 4,89 4.411 R A sec. 58 5.8

3465 1 P D sec. 41 21 44,20 1 f .. 476 436

3474 f  6=4 613 4436 f - 483 433

3511 2 f .. 642 44,39 f .. 4,04 4.4.4

3607 R A sec. 43.6 42.6 4510 R A min. 7 17

3611 1 f  774 747 4535 f -- 589 581

3614 Р D sec. 31 1 4604, 3 _/` . . 4,56 450

3618 1 f .. 626 526 4683 P D deg. 151 152

3643 2 _/` .. .. .. 804 4738 No. .. 4638 4738

3681 P D min. 30 36 4801 R А min. 32 34

3701 R A hour 4 5 4812 2 f . . 412 462

Р D deg. 147 157 4.813 f .. 718 717

3706 R A sec. 58.4 50.2 4829 1

3716 2 f .. 657 658 5 R A min 35 55

3718 1 P D deg. 126 123 4848 1 f . . 702 792

3723 Р D sec. 12 52 4860 2 f . . 573 593

3728 1 _/` . . 628 638 4867 2 _/' .. .... 454

3763 1 Р D sec. 25 1 : 4875 g

3768 1 f . . 654 658 — R A sec. 3.3 2.3

3829 g 4916 _/` . . 466 467Р D sec. 25 55 4923 _/` . . 698 699

3847 I 4927 f -~ 598 599

_S 2 f - 639 539 4966 R A 999- 55—1 51-1

3884 _/' .. 766 767 4973 R A sec. 29.7 25.7

3903 f 666 667 4.981 f . . 466 4,67

3913 P D mm. 47 48 5093 P D min 20 30

3948 P D mm. 33 38 5105 1 Р D sec. 4 4.4.

3954 f  534 535 5139 f -_- 4 465 466

3961 _/` . . 697 679 5294 R A mm. 35 31

1 4048 1 f 712 772 5296 1 R A sec. 44.6 46.4

4120 2 Р D mm. 58 5326 1

4132] P D deg. 160 ' 165

§ P D sec. 21 41 5333 P D m,s 25 54 55 24

4143 f 555 558 5568 1 f - 796 797

4155 R А mm- 59 49 5499 2 f -- 515 519

NoT1:s.Nos. 2306, 3248, belong to my former Catalogues.-In No. 3941, Remarks, for exclusively read excessively.

No. RA. 1880.0. N P D. 1830.0. Position. îDist. Magnitude. Remarks. SWW!)

h. m. s.d. Q , „ U „

3350 0 2 — 148 26 i 173.3 2} 9 10 .................................... ..... 504

5450 5 10 53.3 14,6 59 39 90.0 3 10=1o Exactly in parallel by the horizontal wire  — —   520

3852 6 15 .. 13443.. 6.3 4 9 12 804

5451 7 15 4.1 113 53 30 12.6 3 10=1o . ...... 532

5452 9 15 12.4 134 45 22 107.6 12 9’ 13 . . . . . . . .. 685

4835 15 59 59.5 143 47 2 81.8 15 8 8 696

4840 16 6 23.3 124 24 29 296.6 35 8 9 .. . . . . .. 791

4948 17 14 8.8 112 37 33 96.9 15 8 11 588

5453 18 2 11.4 143 34 59 268.3 12 9 12 -   - - - - 599

 

___- __ «...



--«_ ,...___._ _ ____ __ _
_ , _«__ _

ILLUSTRATED SCIENTIFIC WORKS,

PUBLISHED BY

SMITH, ELDER AND C0.

Now in course of Publication,

UNDER THE AUSPICES OF H.M. GOVERNMENT, AND OF THE HON. THE COURT OF DIRECTORS OF

THE EAST INDIA COMPANY.

FAUNA. ANTIQUA SIVALENSIS:

THE FOSSIL ZOOLOGY OF THE SEWALIK HILLS, IN THE NORTH OF INDIA.

By Нсгвн FALCON na, M.D., F.R.S.. F.L.S., F.G.S., Member of the Asiatic Society of Bengal, and of the Royal Asiatic Society

oi' the Bengal Medical Service, and late Superintendent of the H. E. I. C. Botanic Garden at Saharunpoor; and PROBY T. CAUT

LEY, F.G.S., Major in the Bengal Artillery, Member oi' the Asiatic Society of Bengal, Бас. Edited by HUGH FsLcoNan.

‘ Plan of Publícatíon.The work will appear in about Twelve Parts, to be published at intervals of four months; each

Part containing from Twelve to Fifteen Folio Plates. The descriptive Letterpress will be printed in royal 8vo. Price of each

Part, One Guinea.

Part I. contains PRonoscmeA.Parts II. and III. contaînin the continuation of Pnososcxnas, will be published shortly.
З

“A ‘юг! of immense labour and research. . . . Nothing has ever

appeared in lithography in this country at all comparable to these plates;

and as regards the representations of minute osseous texture, by Mr.

Ford, the_v are perhaps the most perfect that have yet been produced in

any country. . . . The work has commenced with the Elephant

group, in which the authors say ‘ is most sígnally displayed the numerical

richness of forms which characterizes the Fossil Fauna of lndiaç’ and

the first chapter relates to the Proboscidea-EIephantand Mastodon. The

authors have not restricted themselves to a description of the Sewalik

Fossil forms, but they propose to trace the afilnities and institute an

arrangement of all the welbdetermined species in the family. They

give a brie! historical sketch of the leading opinions which have been

entertained by palœontologists respecting the relations of the Mastodon_

and Elephant to each other, and of the successive steps in the discovery

of new forms which have led to the modiiicotions of these opinions.

They state that the results towhich they themselves have been conducted,

lead them to differ on certain points from the opinions most commonly

entertained at the present day, respecting the fossil species of Elephant

and Mastodon.”Addrcs.s qftha Prelidcnl ofthe Geological Society of

London, 20th Feb. 1846.

“ Few men deserve higher commendatlon for the laborious nature of

their investigations, and the important results to which they have led,

than Dr. Falconer and Major Cautley. . . . Should the whois- work

bear out the promise of the First Part, we have no hesitation in laying

that it will be the most important contribution ever made to the science

of Geology.”A!henœum.

RECENTLY PUBLISHED AND IN PROGRESS UNDER THE AUTHORITY OF THE LORDS

COMMISSIONERS OF THE ADMIRALTY.

*„* In order to secure to science the full advantage of Discoveries in Natural History, the Lords Commissioners of Her

lilajestg/’s Treasury have been pleased to make a liberal grant of money towards defraying part of the expenses of the

following important publications. They have, in consequence, been undertaken on a scale worthy of the high patronage

thus received, and are qfered to the public at а much lower price than would otherwise have been possible.

I.

ILLUSTRATIONS OF THE ZOOLOGY OF

SOUTH AFRICA.

Comprising all the new species of Quadrupeds, Birds,

Reptiles, and Fishes, obtained during the Expedition

fitted out by “ The Cape of Good Hope Association for

exploring Central Africa,” in the years 1834, 1835, and

1836, with Letterpress Descriptions, and a Summary of

African Zoology. By ANDREW SMITH, M.D., Surgeon

to the Forces, and Director of the Expedition.

In Royal Quarto Parts, price 10.9. and 12:. each, con

taining on an average ten beautifully coloured Engrav

ings, with Descriptive Letterpress. The whole oi' the

Plates are engraved in the highest style of art, from

the Original Drawings taken expressly for this Work,

and beautifully coloured after nature.

Twenty-four ,Parts are now published.

II.

THE BOTANY OF THE VOYAGE OF H.M.S.

SULPHUR.

Under the Command of Captain Sir EDWAHD Ввьснвв,

R.N., C.B., F.R.G.S., &c., during the years 1836-42.

Edited and Superintended by RIGHARD Bnxssnaï

HINDB, Esq.. Surgeon, R.N., attached to the Expedi

tion. The Botanical Descriptions by Gaonon Вви

тцдм, Esq.

Tms Woax xs Now Co.\xrL1=.ra, and may be had

in six sewed Parts, price 31., or in hali`russia, or cloth

binding, at a small addition to the price.

III.

THE ZOOLOGY OF THE VOYAGE OF H.M.S.

SULPHUR.

Under the Command of Captain Sir EDWARD Ввьснвк,

R.N., C.B., F.R.G.S., Acc. Edited and Superintcnded

by Rrcnann Bnmsnar Hmns, Esq., R.N., attached to

the Expedition.

The extensive and protracted voyage of Her Majest_v’s

Ship “ Sulphur," having been productive of many new

and valuable additions to Natural History, a number of

which are of considerable scientific interest, it has been

determined to publish them in a collected form, with

illustrations of such as are hitherto new or uniiigured.

The collection has been assembled from a variety of

countries, embraced within the limits of a voyage pro

secuted along the shores of North and South America,

among the islands of the Pacific aud indian Oceans,

and in the circumnavigatîon of the globe. Among the

Countries visited by the “ Sulphur,” and which in the

present state oi' science are invested with more particular

interest, may be mentioned the Califomias, Columbia

River, the North-west coast of America, the Feejce

Group (a portion ofthe Friendly Islands), New Zealand,

New Guinea, China, Madagascar.

In Royal Quarto Parts, price 100. each, with beauti

fully coloured Plates.

Tins “от: is now Comrnara. and maybe had in

sewed Parts, price 5l., or in halirussia. or cioti|bìnding,

at a small addition to the price.-Parts I. and ll. contain

LIAMMALIA, hy J. E. GRAY, Esq., F.R.S.-Parts

III. and IV. Bums, by J.GoULD, Esq., F.L.S.-Parts

V., IX., and X. Fxsn, by J. Rrcnsnnsos, M.D.,

F.R.S.-Parts VI., Vil., and VIII. Sirenas, by R. B.

Hxxns, Esq.
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PUBLISHED WITH THE APPROVAL OF THE LORDS COMMISSIONERS OF HER MAJES'I'Y’S TREASURY

GEOLOGICAL OBSERVATIONS MADE DURING THE VOYAGE OF

H.M. S. BEAGLE.

Under the`Command of Carraxx Fxrzaor, ЕД.

BY CHARLES DARWIN, MA., 1'«‘.R.s., see. G. S., ac.

PART I.-ON CORAL FORMATIONS, of Good Hope, and of part of Australia. Price 10.9. 6d.

Demy 8vo., with Plates and Woodcuts, price 153. in Demy Ovo' cloth’ with Map’

cloth.

Pm- п _oN THE voLcANIc ISLANDS oF P^“ Щ‘ _ ON THE GEOLOGY OF SOUTH

THE ATLANTIC AND PACIFIC OCEANS. AMERICA

Together with a brief Notice of the Geology of the Cape Demy 8vo., with Map and Plates, price 12.9. cloth.

AN INQUIRY INTO THE NATURE AND COURSE OF STORMS IN THE

INDIAN OCEAN, SOUTH OF THE EQUATOR.

With a view of discovering their Origin, Extent, Rotatory Character, Rate and Direction of Progression, Barometrical Depres

sion, and other concomitant phenomena; for the practical purpose of enabling ships to ascertain the proximity and relative

position of Hurricanes; with suggestions on the means ol' avoiding them. By ALEXANDER Тном, Surgeon, 86th Royal

County Down Regiment. In one vol. 8vo., with Map and Plates, price 12s. cloth.

“ The work before us is most valuable to seamen. . . . Mr. Thom

gives us the result of his observations at the Mauritius; a station which

is prculiarly well adapted for observing the hurricanes of the Indian

Ocean, the ravages of which seamen have annually experienced; and

those observations, combined with the results obtained by iudefatlgable

inquiry, have entitled him to the gratitude of seamen, who may now

proiit by them. . . . Mr. Thom'| theory is rational and philosophical,

and lo us it is most satisfactory. . . . There are important consi

derations for seamen in this work."-Nautical Magazine.

CAPTAIN BROWN’S WORKS ON NATURAL HISTORY.

ILLUSTRATIONS OF THE RECENT CONCHO

LOGY OF GREAT BRITAIN AND IRELAND.

With the Description and Localities of all the Species,

Marine, Land, and Fresh Water. Drawn and Coloured

from Nature, by Captain Tuonuis Baowrr, F.L.S.,

M.W.S., M.K.S., Member of the Manchester Geological

Society. In one vol. royal 4to., illustrated with fifty

nine beautii`ullycoloured Plates, price 63:. cloth.

ILLUSTRATIONS OF THE FOSSIL CONCHO

LOGY OF GREAT BRITAIN AND IRELAND.

By Captain Tnonas BROWN, F.L.S. To be completed

in about Thirty Numbers, each containing four Plates.

Royal 4to., price За. coloured, and 2.1. plain.

'l‘wentyeight Numbers have appeared, and the work

will soon be completed.

ILLUSTRATIONS or тнв GENERA or BIRDS.

Embracing their Generic Characters, with Sketches of

their Habits, by Captain ‘Гномы Ввотн, F.L.S. Now

publishing in Numbers, royal 4to., each containing four

Plates, price 3.1. coloured. Part I. is just completed,

price 36s. cloth.

THE ELEMENTS OF FOSSIL CONCHOLOGY.

According to the Arrangement of Lamarck; with the

newly-established Genera of other Authors. By Captain

Tuouas Baows, F.L.S. With twelve Plates, foolscap

8vo., price 5.9. cloth.

ALPHABETICAL LIST OF THE SHELLS OF

GREAT BRITAIN AND IRELAND.

Embracing the Nomenclature of Lauancx, Gain',

TUn'roN, and Bnowiv, for the purpose of effecting ex

changes, and naming collections. On a sheet, price ls.

SAVAGE LIFE AND SCENES IN AUSTRALIA AND NEW ZEALAND.

Being au Artist’s impressions of Countries and people at the Antipodes. By Geonoa FRENCH Armas, Esq. In two vols.

post 8vo., with numerous Illustrations. Second Edition. Price 24|. cloth.

“ These volumes are the production of an intelligent and painstaking

traveller, who spent considerable time amongst the aborialnes of Australia

and of New Zealand, under circumstances peculiarly favourable to aa

accurate observation of their habits and character. Mr. Angas’s volumes

are enriched with numerous illustrations, and are eminently worthy of

the confidence of readers. They bear the impress of truth, are the pro

duction of an observant and intelligent mind, and will do more to

familiarize our countrymen with the scenery and natives of the colonies

described, than any other work with which we me acquainted.”

Eclectic Revieiv.

“ After a careful reading of these two volumes, we pronounce them,

without any hesitation, to afford, on the ivholc, the most. faithful pic

tures о! Savage Life and Scenes in New Zealand yet published.

Weekly Chronicle.

“ Mr. Angas writes as an artist; and hc does not write the worse for

that. We cau see what he secs, because he understands the art of

word-painting. All that he writes is eminently objective. There il un

individuality in his descriptions which hrinzs the scene or the person

vividly before our eyes. Ii is nature-it is life-that is presented to щ."

Atlas.

“MODERN PAINTERS.”

By A GRADUATE or Oxsonn. A New Edition, revised by the Author. In imperial 8vo., Vol. I. price 18.9. cloth;

“ We are prepared emphatically to declare that this work is the most

valuable contribution towards а proper view of painting, its purpose

and means, that has come within our knowledge."--Foreign Quarterly

Review.

“ This is the production oi’ a highly gifted mind, one who has evidently

bestowed time und labour to obtain a practical knowledge of the tine

urls, und who writes eloquently, feelingly, and fearlesslyß’-Polytechnic

Review.

“ lt has seldom been our lot to take up a work more admirably con

Vol. II., price 10s. Gd., cloth.

ceived and written than this beautiful and elaborate essay. To a perfect

idea of thc scope of the inquiry, and a mastery of all the technicaliiies

required lor its due treatment, the Graduate unites considerable metaphy

sical power, extent of philosophical and scientific knowledge, п clear and

manly style of expression, and no inconsiderabie command of humour

and satire."-Atlas.

“ A work distinguished by an enlightened style of criticism-new to

English readers, and bythe profound observation of nature displayed by

the author."-Dublin L`uiver.sity Mayazùw.

*„,* 'l`hc TH IRD VOLUME is preparing for Publication, and will contain numerous Illustrations.
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