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ficient for the student’s purpose are far less expensive
than formerly; a triflingoutlay will often procure them,
of excellent quality, at second-hand; and many are

only waiting to be called into action. But a serious
obstacle remains to the inexperienced possessor. How
is he to use his telescope in a really improving way?
What is he to look for? And how is he to look for it?
For want of an answer, many a good instrument is em-

ployed in a desultory and uninstructive manner, or

consigned to dust and inactivity.
Materials for his guidance exist, indeed, in profusion;

but some of them are difiicnlt of access; some, not easy
of interpretation; some, fragmentary and incomplete:
and the student would find it a discouraging task to
reduce; them into a serviceable form. This, then, is
what has beenattempted for him in thefollowing pages,
by one who, during many years, would have rejoiced to
avail himself of ome such assistance, if he had known
where to meet with it, and who does not know where it
is to be met with, in a convenient shape, to the present
day.

For the more advanced observer, the “ Cycle ofCe-
lestial Objects,” published in 1844 by Captain, now
Vice-AdmiralSmyth,will be found a treasury of varied
information, and of the highest value as the companion
of a first-rate telescope: but its very superiority, to say



INTRODUCTION. is

nothing of its bulk and cost, renders it more suitable
for his purpose, than for those humblebeginningswhich
are now in view. It has, however, been of the most
essential service in the preparation of the present un-

dertaking, which without it would, in all probability,
never have seen the light, and which, as far as the
sidereal portion of it is concerned, is based upon it as

thestandard authority.
Nothingwould have been easier than, on so fertile a

subject, to have expanded this treatise to a much larger
bulk: but it would thus, in some measure, have de-
feated its own object. In order therefore to reduce the
size of the volume,withoutomitting such details as may
seem to be required by the present state of Astronomy,
the reader will have to excuse a condensed mode of
‘expression, the result of necessity rather than of choice;
and, as considerable pains have been taken in the veri-
fication of facts, a general list of authoritieswill super-
sede references at the foot of the page.

Limited in extent, imperfect in execution, and in
parts only suggestive in character, this little book may
perhaps serve as a foundation, on which students of
astronomy may raise the superstructure of their own

experience; and in that case the author’s intention will
be fulfilled. He will be especially gratified, if his en-

deavour to remove some dificulties may tend to increase
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CELESTIAL OBJECTS.

PART I.

THE msrntrm.-mr urn run onsrmvnn.

 

0 multlacium et quovis sceptro pretioeius Perspicilluml en, qui ta deutm
tenet, inc non rex, non dominua eotxstitunttnopcrmn Don! P Vere tn

Quad supra csput est. magnum cum xnutibna orbea
Subjioia ingcnio.--KEPLEB.
 

THE TELESCOPE.
ALTHOUGH the professed design of this volume is to provide a

list of objects for common telescopes, it may not be out of
place to premise a. few remarks upon the instruments so

‘dasignated.
By “common teleecopee”- are here intended such as are

most frequently met with in private hands; .achromat:icsof
various lengths up to 5 or 5-; feet, with apertures‘ up to 3§
inches; or reflectors of somewhat larger diameter, but in
consequence of the loss of light in reflection, not greater
brightnces.1’ The original observations in the following pages

"‘ "Aperture" always means the clear space which receives thelight
of the object; the diameter of the objccbglass in achromatics,or the
large speculum in reflectora,excldsire of its setting.

1 Maskelyne estimated the apertures of reflectors and achromatic:of
B
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2 THE INSTRUMENT AND THE OBSERVER.

were almost entirely made with such an instrxunent, an achro-
matic by the younger Tulley, 5% feet in focal 1engtl1,* with
a.n aperture of 3,1,; inches, and offair defining power; smaller
instruments of course will do less, especially with faint
objects, but are often very perfect and distinct: and even
diminutive glasses, if good, are not to be despised; they Will
shew so222.et!.-fag never seen without them. I have a little
liand telescope, 22% inches long when fully drawn out, with
an object-glass of about 14. inches focus, and inch aper-
ture: this, with an astronomical eye-piece, will shew the
existence of the solar spots, the mountains in the Moon,
Jupiter’s satellites, and Satui-n’s ring. Achromatics of 4.
inches and upwards are becoming much less expensive, and
will soon be more common; even for these it is hoped that
this treatise, embodying the results of the fiuest instruments,
may not be found an inadequate companion as far as it goes.

In buying a telescope, we must disregard appearances.
Inferior articles may be showily got up, and the outside must
go for nothing. Nor is the clearness of the glass, or the
polish of the mirror, any sign of excellence: these may exist
withbad “ figure ” (i.c., irreg'ularc1u~vatm'e),or had co1nbinsx'-
tion of curves, and the inevitable consequence, bad perform-
ance. .Nevc1' mind bubbles, sand-holes, scratches, in *object~

equal brightness as 8 to 5. Dawes gives this value for Grcgcrians, but
like Herschel ll. rates Ncwtonians as 7 to 5. Steinheil has recently
ascribed much more light to achromatics. Aragostraugclysupposed
none was lost in them. Secchi thinks the Roman achromatic,

inches aperture, equal to Herschel II.’s reflector of 18; inches.
"‘ The focal lengthis measured from the object-glass, or speculum, to

the spot where therays cross and form a picture of thesun or. any celes-
tial body.
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glass or speculum; they merely obstruct a very little light.
Actual perfoimance is the only adequate test. The image
should be neat and well defined with the highest power, and
should come in and out of focus sharply; that is, become
indistinct by a very slight motion on either side of it. A
proper test-object must be chosen; the Moon is too easy;
Venus too severe except for first-rate glasses; large stars have
too much glare; Jupiter or Saturn are far better; a. close
double star isbestof all for an experiencedeye; but for general

"purposes a moderate sized star will suffice; its image, in focus,
with the highest power, should be a very small disc, almost a

point, accurately round, without “ wings,” or rays, or misti-
ness, or false images, or appendagesp, exe.ept one or two narrow

rings of light, regularly circular, and concentric with the
image;* and in an uniformly dark field; a slight displacement
of the focus either way should enlarge the disc into a lumi-
nous circlc. If this circle is irregular in outline, or much
better defined on one side of the focus than the other, the

telescope may be serviceable, but is not of lnuch e:~:ce.llence.
The chances are many, however, against any given night
being fine enough for such a purpose, and a fair

_

judgment
' There is something-unexplainedabout theserings. They are com-

monly ascribed to the tliflractionor inflectionof the light which grszes
the brass setting of the object»-glass: yet they are not, as might be ex-

pected, always the same with the same instrument. Herschel IL speaks
of nights of .extraordinary distinctness, in which "the rings are but
traces of rings, all their light being absorbed into the discs.” I have
entered 1352, March 23, as “ a very fine night, though the rings and
appendages around the brighter stars were rather troublesome-;” 1852,
April 1, “an exceedingly fine night at first, with scarcely a. trace of
rings or appendages." See also the star 70 Ophiuchi, in the ‘following
catalogue.

B 2



4 THE INSTRUMENT AND THE OBSERVER.

may be made by day from the figures on a. watch-face, or a.

minute white circle on a black ground, placedas far off as is
convenient.. An acliromatic,notwithstanding the derivation
of its name, will shew colour under high powers Where there
is a great contrast of light and darkness. This “ outstanding"
or uncorrected colour results from the want of a perfect
balance between the optical properties of the two kinds of
glass of which the object-glass is constructed: it cannot be
remedied, but it ought not to be obtrusive. In the best
instruments it forms a fringe of violet, purple, or blue, round
luminous objectsin focus under high powers, especiallyVenus
in a dark sky. A red or yellow border would be bad; but
before condemning an instrument from such a cause, several
cye—pieces should be tried, as the faultmight lie there, and be
easily and cheaply remedied. Reflectors are free from this
defect; but ca.n hardly be recommended to beginners. They
are noble instruments when Well made, and the focal picture
is very beautiful; but the mirrors are liable to tarnish, or get
out of adjustment, excepting in experienced hands, and ‘for
this reason, as well as fi'om its greater frequency, the achro-
matic Will be the chief, though not the exclusive subject of
our remarks.

The eye-piece is only :3. kind of microscope, magnifying the
image formed in the focus of the object—glass or speculum.
The size of this image beinginproportion to its distance from
the glass or mirror which forms it, the power of the same eye-
piece in different telescopes varies with the focal length.
Hence one disadvantage of a short telescope; to get high
powers, We must employ deeply-curved and minute lenses,
which are much less pleasant in use: with a telescope twice
as long, half the power in the eye-piece produces an equal
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effect. The focal picture, as in the camera, is alwaysinverted,
and so in the astronomical eye—piece it remains? For ter-

restrial purposes it is erected by two additional lenses; but
a loss of light is thus incurred, and as the inversion of celestial
objects is unimportant,erecting eye——piece.s (alwaysthe longest
of a set) should never be employedfor astronomy; theeye soon

becomes accustomed to the inverted picture, and the hand to

the reversed motion in following the objset. A multitude of

eye-pieces is needless, but three at least are requisite; one

with low power and large field, for extended groups of stars,
nebulae, and comets, supplying also, if necessary, the place of
a “finder” for deeper magnifiers; a stronger one for general
purposes, especially the moon and planets; and a third, as

powerful as the telescope will bear, for minuter objects, espe-
cially double stars. A greater number of eye-pieces admit~s,,
however, of what is often important, an adaptation of the

power to the brightness of the object. Ordinary astronomical
eye-pieces are shorter in proportion to their power. It is a

better plan to have them to slide into a tube than to adapt
them by a screw; in which case they are more liable to be

dropped and injured. The power may be much increased by
unscrewing and taking away the “ field-1ens,”——-thatfurthest
from theeye; but the field willhe l.ess perfect, excepting near

its centre. The highest powers of large telescopes are often
made thus, with single lenses, but the convex face of the
lens is then turned towards the eye, as it gives sharper vision.
A concave field-lens increases the power materially,with, at

*i It is erect in the Galilean eye-piece and the Gregorian reflector.
But the use of the former isalmost confined to opera.—glasses, as its field
with high powers is exceedingly small; and the latter is an inferior
construction, and new little adopted.

B 3



6 THE INSTRUMENT AND THE onsnnvnn.

the same time, sliallower curves, and consequently less ab-
erration and more ease to the eye; its power, too, maybe
varied by varying the distance between the lenses; but it is
not usuallymade or sold. The commonkind, withtwo lenses,
having the flat side of each next the eye, is called the Huy-
genian, eel lI‘O111a.tl(_'., or negative eye-piece.

The amount of power in valuable instruments is nlarked on
the eye-piece by the mal{e1'.’*' If this has not been done, We

1‘1'la.y a.pproxin1at‘e to it thtis: unscrew the lens next the eye;
hold it so that the sun may shine straight through it; bring a.
little rod or pin of wood or bone, which will not scratch, eer-

rying a. sliding bitof card, to touch the back (or flatside) of the
lens; slide the card till the imageof the sun upon it is as small
end distinct as possible; measure with compasses the distance
of the card fi'on1 the end of the rod, and you have the fioeal
lengthof thelens; divideby this thefocal lengthof theobject-
glass, 1' found by the distance at which it gives it perfect image
of the sun or moon, on tzrensperent paper stretched across the
small tube from which the eye—piece has been re1noved,—the
quotient is the power of that lens used alone. Do the same by
the other—-the “field-lens; " thiscannot quite so conveniently
be used alone’, but from the two foci we may compute the
power of a. Hnygenian eye-piece, by the ibllowing rule:
Div2.'(Ze t-w-z'ce tlze prod-uct of the focal lengths of the two
Ze-uses, by the sum of their focal le7z.gtIes; the q-uotient is the
focal length of an eqm'vale~n.t 32'-ngle lens. In general, the foci

* Not, however, always so as to be depended upon. The celebrated
Short exaggerated the powers of his reflectors; and those of the great
achromatics of Dorpat and Berlin were found -by Struve and Encke to
be overrated.

1' Or large speculum of 11 1Vewtom'an reflector.
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of the lenses are as 3 to I; this gives 1% for the combined
effect; or the power of such an eye—piece is usually equal to
two thirdsthepower of theeye—lensused alone. The measure-

ment of small lenses is a delicate process; but if, with the
measure in the compasses, We step carefully along a consider-
able lengthof a scale of equal parts, and divide the result by
the number of steps, We shall increase its correctness; and if
we measure afresh, and repeat the stepping process several
times, and take a final average, it willnot befar from thetruth.

A good stand is essential: if unsteady,it will spoil themost
distinct performance; if awkward, it will annoy the observer;
if limited in range, it may disappoint him at some interesting
juncture. It may be well left to a respectable opt-ician; but
wliere expense is a serious consideration, a little mechanical
ingenuity and knowledge of such contrivances will devise one

which will answer sufficiently. The old arrangement, with a

vertical and horizontal, or “altitude and azimuth” motion, is
simple and manageable: the equatorial form, which makes the
telescope revolve on an axis» parallel to that of the earth, has
some great advantages, in following the object by a single
motion, and Where the expense of divided circles and spirit-
levels is admissible, in finding planets and bright stars by day,
and identifying minute objects by night: but, to do its work,
it must be placed accurately in the meridian, and out of that
position has little advantage. In any case, if the stand is to
be moveable, let it be strong enough for steadiness Without
being too heavy for portability.

An object-glassof inferior definingpower may sometimes be
improved by stopping out defects, or contractingthe aperture.
Streaks or specks of unequal density are very injurious: they
may be detected by turning the telescope to a bright light,

13 4
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I

taldng out the eye-piece, and placing the eye in the focus;
every irregularitywill then bevisible in theilluminationwhich
overspreads the object-glass ; and, if of small extent, may be
stopped out by a bit of sticking-plaster. If the telescope is
not thus improved, try a contracted aperture: make a cap of
pasteboard fit“-mg over theobject-glasslike theusual brass cap,
but with a circular opening it little less thanthe clearaperture;
—-if the indistinctness is thusdiminished but not removed, try
several discs of pastebonrd placed successively within this cap,
with progremively contracted openings, till distinct vision is
obtained; there We must stop, or valuable light will he- lost.
An excentric opening in the pasteboard cap may sometimesbe
serviceable, being turned round the axis so as to conceal dif-
ferent partsoftheglassor mirror,ti]l thebestetfect is produced:
in other cases, a. central pasteboard disc, supported by narrow
arms from the sides, and leaving an open ring of light all
round, may be tried. But, for comets or nebula-., it will be
best to restore the original aperture, as with {hint and ill-
defined objects light is more essential than distinctness. Mr.
Grove has found that the insertion of a small lens, (not so
small as to waste light) will sometimes produce a surprising
improvement in an ordinary achromatic; it is to be of plate-
glass, plane-convex, the plane side next the eye, of rather
longer focus than the object-glass, and placed behind it, at
1- or } of the focus of the latter; the exact position to be
ascertained by trial. To see Whether the smaller speculum
which stands in the mouth of a reflector is rightly centered,
unscrew the eye-piece, and look at the small speculum
through the opening so made; in it will be seen an image
of the large mirror, with the small speculum reflected again
upon it-—these ‘images should be concentric with the small
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speculum; if not, a very cautious alternate loosening and
tightening of the three little screws in a triangle at the back
of the small speculum will bring all right.

We will close this section with the encouraging words of
the Council of the Royal Astronomical Society, in their
Report for 1828. “ Every one who po$e$es an instrument,
whose claims rise even not above a humble mediocrity, has
it in his power to chalkout for himself ausefiiland honourable
line of occupation for leisure hours, in which his labour shall
be really valuable, if duly registered; . . . those who
possess good instruments, have a field absolutely boundless
for their exertions.”

THE EIODE OF OBSERVATION.

AN ordinary telescope may be easily prepared for use: to
fix it on its stand; to point it by means of the finder; to

adjust the focus to the eye (rememberingthat difi‘erent eyes
require diiferentadjustments),are processes scarcely requiring
instruction. But many mistakes may be made in detail; and
in this, as in everything else, there are various methods of
doing the thing the wrong way. The present section will,
therefore, consist of negative rather than positive directions,
pointing out ratherwhat should be avoided than what should

1. Do not by fixing the telescope in a warm room,
and opening the window. A boarded floor is bad, as every
movement of the observer is liable to produce a tremor; but
the mixture of warm and cool c1u'rents at thewindowis worse;
it is an artificial production of the fluttering and wavering
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Which, as naturally formed, are such an annoyance to astro-
nomers. If a window must be used, let it be opened as long
beforehand as may be, and let the object-glass be pushed as

fin‘ as possible outside; the nuisance may thus he sometimes
abated, but the right place is unquestionably out of doors.

2. Do not wipe the object-glass or speculum more than
can possibly be helped. Hard asthematerials are, scratching
is a very easy process; and the result of ordinary wiping
may be seen in an old spectacle-glass held in the sunshine.
The most valuable part of a good telescope deserves much
more careful treatment; and, if protected from dust and damp,
it will very seldom require to be touched. Nothingbut great
carelessness would expose it to dust; and the dewing of the
surface may be almost always avoided. The object-glass or

speculum, if kept in a cold place, should not be uncovered,
if possible, in a warmer air till it has gained somethingof its
temperature; and it must be invariablyclosed up in the air
in which it has been used; or, in either case, it may be
dewed like ifljglass of cold Water brought into a heated room..
The object-glass, however, being so much exposed to radia-
tion, requires additional protection -; and this may be easily
contrived. A tube of pasteboard, or tin, or very wood,
such as is used for hat-boxes, fitting on to the place whence
the brass cap has been removed, and three or four times
longer thanwide, will,in general, keep theobject-glassbright.
This “ dew-cap" must fit tight enough to stand firm, or it will
bend down and intercept the light; but not so tight as. to
causetroublein removing it to put on thebrasscap in theopen
air-. It is better to blacken its interior—--indeed, necessary, if of
tin; this may be done with lamp-black mixed with size or

varnish, -so as neither to shew a gloss nor rub of; or a piece
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of black cloth or velvet may be glued or pasted inside

it. A small dew-cap on the finder will often save much

trouble. Should it be necessary to leave the telescope for

some time in the air, a clean handkerchief thrown over the

end of the dew-cap will be an additional safeguard. Should
an object-glass or speculum become clamped after all, do not

it may leave a stain which ought to be quickly removed, as

well asany little specks ofdirt or dulness which will form,
one knows not -how. To do this, dust the surface first with
a soft camel's hair pencil or varnishing brush, which will

remove loose particles; then use, very cautiously,a very soil.

and even piece of chamois leather, which has not been em-

ployed for any other purpose, and must be always kept
wrapped -up from dust; or a very soft. silkhandkerchief(which,
Lassell uses for glass) preserved with similar care. But. the

wiping must be as gentle as possible; hard rubbing would

certainly damage a speculum, and do no good to an object-
glam. Any refractorystains may bebreathedupon, or touched
with rectified spirits of wine, and till A slight
tarnish may frequently be removed from a speculum by
lemon~juice, or a solution of citric acid, carefully wiped off
in a short time; if this does not restore. its brightness, it is
better to leave it alone; a slight loss of light is not so great
an injury as would result from strong friction. The taking
out or replacing of an object-glass or mirror is a delicate
operation, and hurry or carelessness may easily make it a

very dangerous one; speculum metal is nearly as brittle as

To clean eye—-pieces, unscrew the lenses and wipe them as
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above; a small pointed bit of soft wood may be required to

press the leather to the edges of the glass. Lenses too small
to be got at conveniently must be cleaned with a camel's hair
pencil.

Look occasionallyat thebrass-work,and rub it withleather,
but use no polishing powder, which might injure the lac-
quering.

3. If the telescope does not seem altogether right, notwith-
standing sll the you can take in bringing it to focus, do
not meddle with screws or adjustments,unless you thoroughly
understand the construction, or can obtain good directions.
You may centre -the small speculum of a reflector withsafety,
but in most cases. a screwdriver is a dangerous tool in inex-
perienced hands.

4.. Do not use any part of a telescope or stand roughly, or

expose it to any blow or strain. It is a delicate instrument,
and well deserves careful preservation.

5. Do not spare trouble in adjusting the focus. It is well
known that it must be altered for the different distances of
objects: but it would hardly have been supposed that rays
proceeding from a body a quarter of a million of miles ofi‘
would a diflierent adjustment from those sensibly
parallel: yet such is the case, the focus for the moon being
perceptibly longer than for the stars: different eyes: also re-

quire a change, sometimesa great one; and thesame observer's
focus is not invariable, being affected by the state of the eye
and the temperature of the tube.

6. Do not over-press magnifying power. Schrfiter long ago
warned observers against thisnatural practice, which is likely
to lead beginners into mistakes. A.oertn.in proportion of light
to size in the image is essential to distinctness; and thoughby
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using a deeper eye-piece we can readilyenlarge the size, we
cannot increasethe light so long as the aperture isnnchtmgcd;
while by higher magnifying we make the inevitable imper-
fection of the telescope more visible. Hence the picture
becomes dim and indistinct, beyond a. certain limit, varying
with the brightness of the object, and the goodness of the
telescope. Comets and nebulae, generally speaking, will bear
but little For the moon and planets, the power
should be high enough (if the weatherwill bear to take oil‘
the glare, low enough to preserve su-iiicient brightness and
sharpness: the latter condition beingp1mcrved,minute details
are likelyto come out better with an increase of power. Stars
bear much more magnifying, from their intrinsic brilliancy;
and theyareenlarged very slightly in proportion: theirimages,
which would be absolute points in a. perfect telescope, ought
never, with any power, to exceed the dimensions of minute
discs, —spm-ions discs, as they are termed, arising solely from
optical imperfection, and smallest in the best telescopes. A.
very high power has, however, so many disadvantages, in the
diflicultyof finding and keeping the object, the smallness of
the field, the rapid motion of the image (in reality, themag-
nified motion of the earth), and the exaggeration ofevery
defe'ott‘»in the telescope, t-he stand,and the atmosphere, that the
student will soon learn to reserve it for special objects and for
the finestrweather, when it will sometimes tell admirably. A
very low power is apt to surround bright objects with irradi-
ation, or glare. Experience in all these matters is the surest
guide.

7. Do not be disatisfied with first impremions. What!
peoplehave been told that a. telescope magnifies zoo or 300
times, they are often disappointed at not seeing the object
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that prejudice is fully confiited by the well-known longevity
of astronomers, even of such as have habitually protracted
their watchings

“ Till the dappled dawn doth rise.”

9. In examining faint objects, do not prepare the eye for
secingnothing,by dazzling it immediately beforehand with a
lamp, or white paper. Give it a little previous rest in the dark,
if you Wish it to do its best.*

10.. When a very minute star or faint nebula is not to be
seen at once, do not give it up without trying obZ27guc orzzverted
vision, turning the eye towards the edge of the field, but
keeping the attention fixed on the centre, where the object
ought to appear; this device, with which astronomers
familiar, is often successfiil; its principle depends probably on
the greater sensitiveness of the sides of the retina.

I I .
Do not avoid the trouble of recording regularly all you

see, under the impression that it is of no use. If it has no
other good effect, it tendsto a valuablehabit of accuracy:and
you might find it of unexpected importance. And, like old
Schriiter, trust nothi-n—g to memory. If there has been haste,-
and sometimes if there has not,——it is surprising what unfore-
seen‘ doubts mayarise the next day: make at least rough notes
at the time, and reduce them speedily into form, before youforget theirmeaning.

12. Do not be discouraged by ignorance of drawing from
attempting to represent What you see. Everybody ought to
be able to draw; it isthe education of the eye, and greatly

"‘ Herschel IL,when about to verify his father’s observations on the
satellites of Uranus, prepared his eye with excellent effect, by keeping it‘
in utter darkness for a quarter of an hour.
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increases its capacityand correctness: but even a rough sketch
mayhave its use; taken on the spot, it will not be all untrue;
it may secure somethingworth preserving, and lead to further
improvement.

In conclusion, may I be permitted to remind the young
observer, not to lose sight of the immediate relation between
thewonderful and beautifulscenes which will be opened to his
gaze, and the great Author of their existence? In looking
upon a splendid painting, We naturally refer its excellence to
the talent of the artist; in admiring an ingenious piece of
mechanism, We cannot think of it as separate from the re-

sources and skillof its designer; still less should we disconnect
these magnificent and perfect creations, so far transcending
every imaginable Work of art, from the remembrance of the
Wrisdom which devised them,and the Powerwhich called them
into being. Such is eminently the rightnse of the Telescope,
-—-as an instrument, not of mere amusement or curiosity,but of
a more extensive knowledge of the Works of the Almighty.
So new an aspect as has thus been given to the material uni-
verse,-—-so amazinga disclosure as has thus been permitted to
man, of the vastness of his Makerls doniinion,-———can hardly be
ascribed to blind accident or human contrivance: in thus
employing Galileo's invention, We may Well feel his grateful
acknowleclgement,that it was the result of the “ previousillu-
mination of the Divine favour,” * to have been not only
beautiful,but true.

* Divine prius illuminantegratis.



PART II.

THE SOLAR SYSTEM.

0 domus lurninosa et speciosa, ditexi decorcm mum, at locum habitationis
glcria:Domini mei, fabrieatoriset possessoris tui I -81‘. AUGUBIINE.

TI-IE SUN.

THE solar phenomena are especially wonderfifl. The unri-
valled pre-eminence of that glorious sphere,-——t-he dependence
of our whole system upon the mysterious processes developed
at its surfi1ce,—--the rapid and e‘xt.ensive disturbances ‘in their
action, as well as the dailyvisibilityof the object, all combine
to ‘invite research. But the student had better not begin
here: more than one astronomer has sttffered from that
piercing blaze: Galileo probably thus blinded himself‘
wholly, and Herschel I. in part. With due precaution, there
is no danger; but the eye and hand had better first acquire
ezxperience elsewhere. Much depends on the dark glass of the
solar cap which is to be screwed on the eye-piece; red is
often used, and may be dark enough—it is not so always-—
but it transmitsr too much heat; green is cooler, but seldom
s11flici.e11t-lydeep. The Germans have employed deep yellow,
probably to save the brightest and most central rays of the
spectrum. Herschel I. adopted, with great success, a trough

C
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containing a filtered mixture of ink and water. Cooper (of
Markree Castle, Ireland) uses a “drum” of alum water and
dark spectacles, and can thus endure the wholeaperture, 131%-
inches, of his great 25 feet achromatic. Mr. Reade has found
common eye—pieces improved by filling the interior with
water; and this plan might be applied to the Sun, the Water

being darkened with ink; but probably the detained heat
might cause some troublesome result in a long observation.
He has also stated thatWhere screen-glasses are used, a small
eye~—hole between the eye~piece and the solar cap will save

the glass from being cracked by the heat, which often occurs

with apertures of more than 3 or 4. inches)‘ Combinations
of colour are good. The Americans speak Well of red and‘
green. Herschel II. uses green and cobalt b1ue.'|' If there is
to be only one solar cap, deep bluish grey, or neutral tint,
will be quite satisfactory ; if several, it would be worth While
to have different. colours, Secchi’s observations at Rome seem-

ing to shew that the visibility of very delicate details may
depend on the tint. For cheapness, nothing is like smoked
glass; it is also said to intercept heat very perfectly, by Mr.
Prince, who places it within the eye-piece, close to the
“ stop,” or circular opening, which bounds the field; but thus
it can have only one degree of depth, and must be taken out
to View other objects. A strip of glass, may be smoked to

difierent densities in diiferent parts, and held between. the eye
and eye-piece ; but it should be protected from rubbing‘by a

* Dawes and Lassell think 2 inches aperture enough for perfect
safety.

1' The value of complementary,or at any rate dissimilar, tints in pro-
-tecting the eye was known before the telescope Fabricius observed a

solar eclipse in 1590 “per duplex jdiversi coloris vitrum,-,” and Apian
speaks of them 50 years earlier.
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similar strip of glass placed over it, and kept from touching
by bits of card at the corners, the edges of the two strips
being bound round with gummed slips of paper, or tape.’
Where expense is not regarded, an optician will provide ‘a

delightful graduated screen with two Wedges of glass, plain
and coloured. In any case we must not begin with too faint
a shade, but try the deepest first, and change it if necessary.

To bring the sun into the field, do not attempt to gaze at it
through the finder; point the telescope till the finder shews it
centrally on the hand, or a paper held behind it, or bring it to
shine through the eye—picce before screwing on the dark cap.
The thickness of any external screen will contract the field
much, unless the eye is brought as close up as possible.
In beginning, or ceasing, to look, more the eye sideways
to or from its place, as a focus of heat is sometimes formed at
a little distance outside the eye-piece, which ought never to
be admitted into the eye.

With these. precautions, there is no fear for an ordinary
sight; but should the light or heat be still unpleasant, the
aperture may be contracted as recommended for defective
glasses;'|' or for a very sensitive eye, or a whole company at
once, the image of the Sun may be received direct from the
eye-piece, withoutany screen, on card. Choose a field largeenough to take in the whole disc, and alter the focus till the
image on the card is quite sharp, and at a convenient distance
as to size; any spots then visible will be easily and fairly

" Gum-water, or mucilagc, should bealways made with cold water.
It is far stronger, and keeps along time without growing mouldy.

1' Schwabe used a contracted aperture and light screen; Herschel I.
preferred full apertures and deep screens, as Dawes does now, for
sharper definition. '

C2
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seen. And so will specks of dirt in the eye-piece; but these
may be detected by moving the tube, as the true spots will
keep their places in the image. If the eye-piece includes
only part of the Sun, do not mistake the edge of the field as
ehewn on the card, for the Sun’e limb; both are circular, but
the latter only will move so long as the telescope is fixed. If
a circle of suitable size is —dra.wn on the cord, and crossed by
lines forming small squares, the image may be adjusted to
coincide with it, and the progress of the spots may be marked
and recorded day after day. Captain Noble has found that
plaster of Paris, smoothedwhile wet on plate glass, gives; a
most beautifulpicture; he fixes a disc of it inside the base of
a pastehoerd cone, blackened inside, 1 ibot long, and 6 inches
across the largeend; the "small end ‘being opened so use to fit
close on the eyepiece, with a hole in the side of the cone to
view the image.

All being arranged, we shall find four points especially
worthy of attention: I, the dark spots; 2, the ihculte; 3, the
mottled appearance; 4., the transparent atmosphere.

1. The Dark S,-pots. These are not always visible; the
disc is occasionally entirely free rom them, but more

quent-ly one or more willbe in sigh . Unless very smnl1,;they
usually consist of two perfectly distinct parts; -3 dark
“ nucleus," commonly very irregular in its outline, -which
resembles, as Secchi remarks, the creeping of ‘a very dense
luminous material over an extremely rough 6url.iIce,——and a

surrounding “ utnhrs," (or “ penumbra,”)a. fitinter shade with
an equally definite, but in general less angular,
The nucleus appears black from contrast, but is not quite so,
gszis evident when Mercury passes across the Sun. Sometimes
it is-slighstly and unequally illuminated,as if overspreacl by a
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thin haze, which Secchi compares to cirrus, or mare-'3-tail
clouds, and finds to be theharbinger of its decrease and extinc-
tion: sometimes it is intersected by narrow veins of light.
In Dawes’s very ingenious solar eye-piece,‘ a sliding plate
of metal contains a row of holes gradually decreasing in size,
each‘of which may limit the field in turn, While the whole is
insulated by ivory, so as to prevent the eye-piece from getting
heated; thus the luminous part may be shut off, and the spot
alone viewed with a very light screen-glass. In thisway, he
has detected in all large and many small n~uclci., a. perfectly
blackspot, or opening, of much smallersize. Secchi,who con-
firms this discovery, finds thatholes in a glazed visiting-card
answer well. The most diligentof solar observers, Schwabe
of Dessen, has seen an occasional reddish-brown colour in the
spots, in the immediate neighbourhood of others of the ordi-
nary greyish-block, so as to preclude deception ; in one
instance, three telescopes, and several by-stnnders, agreed as
to this lhct. Capocci, in 1826, perceived a violet haze issuing
from each side of the bright central streak of a great double
nucleus; and Secchi, during the eclipse, I838, March I 5,
saw a. rose-coloured promontory in a. spot visible to the naked
eye. -Schmidt records many tints, chiefly violet nuclei and
yellowish nmbrm, especially as cast on paper; but this excel-
lent aatronomel-’s observations seem hardly consistent enough
on one point to have much weight. The penumbra,
which in most cases encompasses considerable nuclei, occa-

sionally comprises a. group of them, and fi-equently outlasts
them, is made up, according to Schwnbe, of a multitude of
black dots usually radiating in straight lines from the nucleus.

* A similar idea. had occurred to Professor Wilson, of Glasgow, in
the last century.

0 3
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Secchi, with greater optical power, finds these radiations to be
alternate streaks of the bright light of the disc, and the dark
ground of the nucleus. The penumbra, Herschel II. observes,
occasionally shews “ definite spaces of a second depth of
shade; ” usually it is darkest at the outside: sometimes it
includes brilliantspecks, or streaks, even close to the nucleus.
Schmidt describes one of these insulated specks as the bright-
est portion at that time visible. These spots are of all shapes
and sizes, up to enormous dimensions; the nucleus frequently
surpassing the earth in magnitude. Schwabe, in 134.3, saw
one between 70 and 80,000 miles in breadth. The penumbra,
especially of a group, is often much larger. Herschel IL, at
the Cape of Good Hope, estimated the arm. of one to be
3,780,000,000 -square miles. Sohwabe and Schmidt speak
of groups which have extended across more than a. quarter of
the disc. One, observed by Hevel in 164.3, is said to have
occupied one-third of it. Spots exceeding 50", Schwabe
finds visible to the naked -eye through a fog, or dark glass.
Struve says that this is very unusual in recent times; but
Schvvahe has often recorded such instances, sometimes repeat-edly in twelve months; a.nd I have seen them on several
occasions, without any especial attention. When thus per-ceptible they surpass the earth at least three times,--if
eonspicuous, much more. A gregarious tendency is obvious,
and the groups are apt to be parallel with the solar equator.
Herschel II. says that, if they converge, it will be towards the
preceding side of the They are absent from the poles,
and infrequent. at the equator, which is the hottest part of the
globe; on each side of it are two fertile zones, reaching as far
as 30° or 3 5° each way ; sometimes they exceed these bounds.
Schwabe saw one in 50°, La Hire in 70° of solar latitude.
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The recent observations of Peters and Carrington tend to

unsettle these limits, which may be subject to change.
Schwabe finds that the W. members of a group disappear
first, and fresh ones are apt to form on the other side, on

which also are the greatest number of minute companions;
that the small points are usually arranged in pairs; and that
near the edge of the Sun, the penumbra; are much brighter
on the side next the limb. Herschel II. saw the penmnbne
often best defined on the preceding side, and Capoeci (witha

7% inch Frauenhoferachromaticat Naples) found that theprin-
spot of a group leads the Way, and that the nuclei are

better defined in their increase than diminution. Peters and

Carrington observe a remarkable tendency to divergence in

adjacent nuclei. The extraordinary mutability of the spots
will be easily recognised; frequently they are in continual
change, varying from hour to hour, and even more rapidly.
Biela has found spots disappear while he looked at them:
Krone has observed them to form within a single minute:
Schwabe saw a penumbra increase from 1'3” to 5’2"' in

2431. Capocci noticed the temporary reduction of a nucleus
four times as large as the Earth, to the dimensions of Europe,
“under his eyes: ” an unfortunately vague expression, as

the Academic des Sciences have remarked; but character-
istic of that surprising fluctuation which must strike every
observer.

The inquiry into their nature is very perplexing, from the
absence of terrestrial analogies: the Sun evidently belonging
to a wholly different and entirely unknown class of bodies.
Professor Wfl.son of Glasgow's theory,modified by Herschel 1.,‘
seems generally adopted, that thespots are openings in a bril-

C 4
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liant envelope or “ photoml1ere,”* throughwhich we see, ill the
penumbra, a deeper and less luminous region, shining possibly
(so Herschel I. thought),with the reflected light of the photo-
sphere; and at a still greater depth, the. dark body of the Sun,
forming the nucleus. This view rests on the perspective ap-
pearance of-' the penumbra, when near t-he limb, which
usuallyf is more contracted on the side next the eye; and
the depression is corroborated by several observations of
actual notches in the limb.:]: Herschel I. thought these open-
ings might be caused by invisible elastic vapour, rising from
the dark body of the sun, and expanding in its ascent: his
son inclines to the idea that a transparent atmosphere
above the luminous stratum may be subject in its equatorial
regions, like that of the earth, to hurricanes, forcing their Way
downwards‘ to the surface: and this view is strengthenedby
Dawes and Secchi: the former discovering a rotation in two
nuclei, one revolving through 180° in 6“, the other through
70° in 24.”; the latter perceiving a spiral or whirlwind
form in the penumbra and nucleus of a large spot. Some-
thingof the kind has again been very recently seen by Mr.
Birt, with Slater’s large achromatic,and it is a point which
deserves careful attention. Seccl1i has revived Wilson’s
theory, that the penumbra are the shelving sides of openings
reaching down to the dark surface, and thinks them filled

* Schriiter used this very appropriate and now universally-admitted
term as far back as 1792.

1' Schwabe and Schmidt have observed exceptions to this rule, but
they are uncommon.

1: A depression on a globewill disappear in profile, unless its breadth
and depth are considerable; hence such observations are rare; but they
are recorded by La Hire, 1703; Cassini. 1719; Herschel I., 18oo; Dol-
lond and others, 184.6; Lowe, 184.9.



THE sun. 25

with a dense atmosphere; but in that case they would grow
darker inwards, contrary to observation. He calculates that
their depth is about §- the semidiameter of the earth, or up,-
wards of 1,300 miles. From the nature of thephotosphere,
We might conjecture that of the spots, were it not equally un-

known. Schwabe, like I-Ierschel I., infers an irregular dis-
tribution of luminous clouds: Capocci, a bright dry crust,
evaporating into shining gas. Arago ingeniously rendered
it probable that the light is not that of white-hot matter, solid
or fluid, but resembles that. of’ flame. Secchi and Henry have
shown that the spots are relatively cool. Herschel II. de-
duces the partial removal of definite films, floating on a

dark or transparent ocean, rather than the melting of mist or

mutual dilution of gaseous media; the analogy of the Aurora
Borealisrlias also been alluded to by him and his father, and
therapidly alternatingopacityand transparencyofsome chemi-
cal mixtures near the point of saturation may be worthy of
attention, in seeking for analogies. But We are far, as. yet,
from any adequate explanation, though these wonderful pro-
cesses are increasing in interest, since there is now more than
a suspicion that they influence the whole dependent system.
The extraordinary perseverance of Schwabe* has shown that

* The late lamented President of the Astronomical Society, Mr.
Johnson, thus refers to the presentation of their Gold Medal to this ob
server:—‘‘ It wasnot . . .for any special difficulty attcnrling theresearch,
thatyour Council has thoughtfit to confer on M. Schwnbe this highest
tribute of the Society's applause. What they wish most emphaticallyto

express is their admiration of the indomitable zeal and nntiring energy
which he has displayed in bringing that research to a successful issue.-
Twclve years, as I have said, he spent to satisfy himseli'—six more years
to satisfy, and still thirteen more to convince, mankind. For thirty
years never has the Sun exhibited his disk above the horizon of Dcssau
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the spots have regular maxima and minima, with a period of
about 10, or, accordingto Schmidt, 1 1 years, which corresponds
so exactly with the period of all magnetic variations, that
both are new ascribed to the same unknown power, and the

_

spots are no longer objects of mere curiosity, but indications
of a mighty force, one of the prime laws of the universe.*

Concurrent authoritieshave just-ified our assuming that the
spots are openings; yet observations exist, looking another
way; and it may be well to insert them from their curiosity,
as Well as their being seldom referred to. Dr. Long, who pub-
lished a Treatiseon Astronomy in I 764., states thathe, “many
years since, while he was viewing the image of the Sun, east
through a telescope upon white paper, saw one roundish spot,
by estimation not much less in diameter than our earth, break.
into two, which immediately receded from one another with a

prodigious velocity.” Dr. W'o]laston says, “Once I saw, with
a 12-inch reflector, a spot burst to pieces while I was looking
at it. I couldtnot expect such an event; and therefore carmot
be certain of the exact particulars: but the appearance, as it
struck me at the time, Was like thatof a piece of ice When
dashed on a frozen pond, which breaks to pieces and slides on
the surface in various directions. I was then a very young
Without being confronted by SehWabe’s imperturbable telescope, and
that appears to have happened on an average about 30:: days a-year.
So, supposing that he observed but once a-day, he has made 9,ooo ob-
servations, in the course of which he discovered about 4,700 groups.
This is, I believe, an instance of devoted persistence (if the word were
not equivocal, I should say,pertinacity)unsurpassed in the annals of
astronomy. The energy of one man has revealed 9. phenomenon that
had eluded even the suspicion of astronomers for zoo years!”

* Wolf hopes to demonstrate that they result from It reaction of the
planets upon the Sun.
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astronomer, but I thinkI may be sure of the fact.” Some-
thing not absolutely unlike has been recorded since. 1849,
Feb. 26, two persons at LaWson’s observatory repeatedly-
noticed, at regular intervals of 159, the alternate separation
and reunion of a large nucleus; the next day it had become
permanently divided, but the smaller portion was undergoing"
the same process at intervals of 1*“, and when these ceased the
interstice between the two spots varied in breadthin a similar
way: another spot subsequently showed the same oscillations.
Robinson, also, at Armagh, witnessed a bridge of penumbral
matter shot across a nucleus through some thousandsof miles
in a few minutes. From such appearances, an observer, un-

acquainted with the ordinary theory, might possibly have
inferred the solidity, from the disruption, of the dark object.

Notwithstanding changeable nature, the larger spots
are possessed of some permanency. After describing straight
lines about June I I and Dec. 12,* but elliptical paths at other
times, in consequence of the position of the Sun's equator
towards our eye, they go out of sight at the W. limb, and if
not dissipated, return at the E. edge after about 12%“ to
run the same course. Some have thus continued through
many revolutions. In 1779, a large spot continued visible
for 6 months, and in 1840 and 184.1, Schwabe observed
18 returns (though not consecutive), of the same group:
the most permanent, he says, are usually round, of a

moderate size, and not sharply defined. There has been a

suspicion that after long intervals they may re-appear in the
same places; but it seems unlikely in the face of the now-

" So Herschel IL, Outlines of Astronomy, 1[ 390. But in the next

paragraph they stand as July 12 and Dec. 1 1.
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established fact of their proper motion. Fritsch has stated
that he has seen one stand nearly still for three days, and
Lowe, that he has even witnessed retrogradat.ion;—-assertions
which may involve a suspicion of mistake. Schrtiter and
others have ascribed to them a more moderate locomotion.
This was mic1‘on1et.rica.lly established in a. lateral direction by
Challis, in 1857; and Carrington has recently made known
his very interesting discovery, thatthere appear to be currents
in the photosphere, drifting the equatorial spots forward, in
comparison with those having considerable“ latitude; with
lateral deviations of smaller amount. Vtlith these sliifting
landmarks,it is not surprising that the Sun’s period of rota-
tion is still doubtful; though Laugier’s value, 25“ 811 10'“,
cannot be far Wrong. Relative displacementin groups would
be an interestingstudy, requiringneithermicrometernor clock,
—only- careful drawing. Several observers have found that
spots near the limb require a. clifferent focus from those in the
centre: thisis no doubt, as Dawes says, an optical deception.

2. The Faculce, or bright streaks. Less obvious than the
dark spots, and requiring more power, these are not diflicult
objects; to be looked for in the usually spotted regions, but
only near the limbs. They are irregular, curved, and branch-
ing, considerably more luminous than their vicinity,but not,
according to Secchi, than the centre of the Sun. They are

proved to be What they appear, ridges in the photosphere, by
an observation of Dawes, who saw a facula project above the
limb as it turned across it into the other hemisphere : but we

seldom find them visible close to the limb, or far from it, as

theyare changed in the centre into bright tufts and specks,-—
eifect of perspective, as Secchi has pointed out, their

breadth being much less than their height. Theyare as vari-
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able as the spots, and probably depend upon them, ~surround+.-
ing them usually near the limb, and sometimes as they cross

the centre, attending their development, and succeeding their
dissolution. Seechi compares them to immense waves raised
by the outburst of the spots, of which tl1ey are commonly the
harbingers. They have been supposed to rise so high as to
form the red prominences, thewonders of total solar eclipses;
but this is very doubtful.

3. The iifottled Swy"a.ce. An attentiveeye will soon detect
a Inarbled or curdled appearance over thewhole Sun, even to
the poles, formed by a mixture of small patches of white and
grey. Herschel I. refers it to a double stratum of clouds, the
lower (grey) closely connected; the upper (White) chiefly
detached; the white forming faculze by aggregation; the grey
passing into the condition of penumbree, and often containing
black points, the occasional germs of nuclei; but, as he re-

marks, thegreypart cannot be much depressed, since it remains
visible, not-withstandingmuch perspective foreshortening. The
earliest mention I have noticed of this mottling is during the
solar eclipse, 1748, July 14., (0. s.) when it was clearly de-
scribedby Mr. J. Short, (the eminent optician ?) and was quite
new to him : since that time it has been remarked by all
careful observers. Herschel I. missed it once only; the Sun
being; quite uniform, 1795, July 5. Herschel II. cannot see it
with any ach7'0m.otz'c, but this must be a peculiarity,as in mine
it Was usually an easy object; it is occasionally strongest in
thezones markedby the spots, where Schwabe saw it in 1 83 1,
like two fi'eckl_eI.1 girdles round the Sun. He has sometimesob-
served thegrey parts variegatedby minut.e darkveins. Secchi,
with Dawes’s eye—piece, finds the surfl-ice as rough as a tem-

pestuous sea, or a newly-ploughedfield. Should this iieekletl
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appearance not be at once detected in a clear sky, a slight
shaking of the image by tapping the ‘telescope may render it
‘perceptible.

4.. The Transparent Atmosphere. That this exists, and is
of far greater proportionate extent than planetary atmospheres,
is made apparent in total eclipses by the luminous corona and
-red prcminenceswhich then surprise the spectators; but these
occasions in England are so distant in prospect that a passing
mention of them may suffice. The presence and great density
of an atmosphere is however evident. from the faintness of the
limb compared with the centre of the disc. This was early
detected at Rome by Luca Valerie, called by Galileo the
Archimedes of his time; it was denied by the inventor of the
telescope, but may be easily perce.i‘i*ed when the image is cast
on paper.* By means of a doubly-refractingprism, Secchi
has found the limb not more luminous than the penumbra-, of
spots in the middle of the Sun, that is, deprived of about half
the light; and his previous discovery of a similar decrease of
heat confirms the emstence of such an absorbent envelope.
Hence also mayresult the inferior distinctnessof the solar limb
as compared with that of the Moon in eclipses, a fact remarked
by Airy, and exhibited by photography; the focus of the
objects is however not the same.

Somethingmust be said of the Sun as a backgroundfor the
exhibition,in a fresh aspect, of intervening bodies. Partial
solar eclipses seldom gain much interest in thetelescope, except-
ing from the occasional projection of mountains on the Moon’s
limb. The total eclipse is so WOT1('l€!1'filland so fugitive as to

‘’ Arago's polariscope fails to exhibit this obvious difference; and
hence some doubt is thrown upon its indication of the gaseous nature of
the photosphere.



require special preparation,and is too rare in Englandto require
notice here. The transits of Mercury will he found under the
head of that planet: those of Venus are too uncommonand
distant to be admitted in our limited space; the next visible
in England not occurring till 1882, its successor not till 2004..
Comets, from the endless diversity of their paths, must occa-

sionally pass over the Sun; and the opportunity of such a

backgroundwould be most valuable for acquiring more infor-
mation as to their nature. This actually took place, 1819,
June 26; but it was not known t.i1l afterwards, when a

controversy arose as to whether the stranger had been visible.
Pastorff maintained that he had that day seen on the Sun a

round dark nebulous spot with a bright point in the centre :

Olbers and Schumacher thought there was no ground for sup-
posing it t.o have been the comet. In 1826, Gambart found
that a comet. which he had discovered would be on the solar
disc a little after its rising on Nov. 18, and gave imme-
diate warning to the astronomers of Europe; but the Weather
caused almost universal disappointment; only Gambart and

Flaugergueshad a view of the Sun, and neitherof them could

perceive a trace of the comet. Yet it seems not impossible
thatnuclei as vivid and brilliant as those of 1744 and 184.3
might stand out in some kind of relief; and therefore if any-
thingunusual should ever be noticed on the disc, itshould be

carefully watched; and should its rate of progress shew that
it is not an ordinary spot, its appearance ought to he most

critically examined with various powers and screen-glasses,
and intelligence sent instantly to the principal observatories
within reach, thatthe comet, if such, may be re-discovered as

soon as possible.
But there is another reason for attention to anythingof un-
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Wonted aspect on the Sun: it appears that opaque bodies, not

comets, and of most mysterious character, traverse it from time
to time. 1798, Jan. 18, the Chevalier D'Angos, at Tarbes,
perceived a black,welbdefined, somewhat elliptical spot on the

Sun, about half way from centre to limb, which he was soon

astonished to find in motion, and which he watched carefully
till it left the disc 20*“ afterwards. He had been surprised in

1784. at the disappearance of a round spot which was on the
Sun some hours before, but he did not see it actuallyin motion.
The Chevaliefsreputation for accuracy does not indeed stand

high. Smythtells us, that in commemoration of some strange
mistakes, Baron de Zach “ was induced to term any egregious
astronomical blunders——Angos:'adcs.” Still there is something
so ‘circumstantial in the story of 179 8, that it is difiicult to

withholdour belief; especially as corroborative evidence may
be found. Fritscb, at Qued1inburg,Who thought he perceived
many proper motions in the solar spots, saw one, 1800,
29, small,black,and almost withoutpenumbra, which increased
its distance from the limb 18%’ in 6*‘: another mt, 1802,
Feb. -2 7, showed rapid and anomalous motion; another,
1352, Oct. 10, had moved 2’ in 3'“, and, after a cloudy
interval of 4.“, had disappeared. The next instance is so well
attested that it seems a pity to curtail it; it is thus given by
Mr. Capel Lofit, of Ipswich, in a letter’ to the MonthlyMags»
‘zine, dated 1818, Jan. 10. “I saw it about 11, A.M.” (on
Jan. 6,) “ with my own reflcctor, with a power of about
80; with an excellent Cassegrain reflectormade by Crickmore
of this town, with about 260; and with a reflector of Mr.

.Acton’s, with about 170. It appeared, when I first saw it,
somewhat about one-third from the eastern limb, subel.lipt.ic,
small, uniformly opaque. About 2% hours, I’. 11. it appeared
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to Mr. Acton considerably advanced, and a little west of the
Sun’s centre‘; and Ithink it appeared then 6 or 8 seconds in
diameter. I had been able to see no spot on the 4th, nor again
on the8th, and even on the 6th Mr. Crickmore could not see
it a little before sunset, though thetelescope already mentioned
gave him every advantage. Its apparent path While visible
seemed to make a small angle with the Sun’s equator. Its
state of motion seemed inconsistent with that of the solar
rotation, and both in figure, density, and regularity of path,
it seemed utterly unlike floating scoria. In short its progress
over the Sun’s disc seems to have exceederl that of Venus in
transit. There are two instances, if not three, of Comets seen
in transit, and this pheenomenon seems to have been one. I
wish it may have been seen elsewhere.’ Of the comets here
mentioned I have never found any record; and it is more

probable that this strange object possessed greater density than
any of tliose nebulous bodies. A less satisfiictory instance is
cited in 1833, when Pastorif saw a small round spot so fre-
quently on the Sun, that he suspected its planetarynature; but
it does not appear that he marked its rate of progress, and it
was unnoticed by other observers.-— 184.5, May 11, I2, 13, a

spectaclepresented itself to Capocci and otherobservers
at Naples, with various telescopes; one, a large achromaticby
Cauchsix. A number of well-defined dark bodies were seen
from time to time crossing the Sun’s disc, from 1” to 2’ or 3’
in size, all circular, but the larger ones with i1'1*eg11la.1'protu-
berances, in pathsusuallybut not invariablystraiglit, generally
parallel, but occasionally deviating in all possible angles, with
very varying rapidity,and, as appeared by the altered focus, at
very difi‘~'erent distances from the eye. During 10”‘, 10.2 were

counted, but not more than four or five at once. In thisstrange
D
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phaanomenon Erman saw a strong confirmation of his previous
conjecture, that a mass of the meteors called Shooting Stars
would pass between the Sun and Earth about this time; and
the coincidence is at any rate very curious. Two such spots
were also seen at Deal at another of the meteoric periods,
February, 1849. On two occasions, in 184.7 and 184.9,
Schmidt was witness to the rapid passage of a small black
body, neither insect nor bird, across the solar disc.‘ The
reader will excuse the room allotted to these somewhat unfa-
andcertainly very singular details.

——__+__—.

L-IERCURY.

THISplanet, though at times readilyvisible to the naked eye,
is but seldom seen from its nearness to the Sun; and often lies
too near the horizon for the telescope. Awell-adjustedequa-
torial stand Will find it by day, but its small diameter of less
than 3,000 miles subtends at a mean not more than 6" or 7” ;
and ordinary observers will not see much, where professed
astronomers have usuallyfound little. But as thesepages may
possibly falls into the hands of some, whose advantages or enter-
prise may lead them to attack a neglected object, thefollowing
points may be specified._

1. The Phases. These will be easily seen, and are only
remarkable because the breadth of the enlightened part has
been sometimes found less than it should be from calculation.

* An examination of the original memoir shows thatanobservation
by Messier. 1777, June 17, which has been thought of a flhxlilarnature,
points rather to. the intervention of drops of rain or hail-stones.

T.



MERCUB1’. 35
Schrtitaer noticed this; and it is confirmedby Beer and Mtidlerz
but their explanation of a dense atmosphere making the ter-
minator, or boundary of light and darkness, faint, is inadequate,
as their observation was before sunrise, when the dullest partof the disc Would still be very luminous. See this again in
Venus.

2. The £1-fozzntains. At the close of the last and beginningof this century, Schriziter, of Lilienthal in Hanover, a most
diligent observer, and his assistant Harding, obtained what
they deemed suflicie.nt evidence of a mountainous surface
in the occasional blunting of the S. horn, some minute projec-tions on its outer edge, and an irregular curve of the te1'mina-
tor; they gave the inferred elevations a height of nearly
1 I miles perpendicular.

3. The Attnospizere. The decrease of light towards the ter~
minater, and the occasional presence of dark streaks and spots,indicated to the same astronomers a vaporous envelope, Wherethey thought they/"even saw traces of the action of Winds.
From a combination of these appearances they deduced arotation in 2411 cm 53“ on an axis inclined about 70° to its

. ecliptic. But further "observations are needed. In De LaRue’s1nag'nificent Newtonian, 10 feet focus and I 3 inches
‘aperture, constructed by himself, the planet has a, rosy tinge.Transits of Mercury are comparatively frequent; they will

it is said, by a. p"enuInbra—l shade; but the earliest impressionwill be missed, unless the exact point of the Snn’s limb isknown, and kept central in the field. As it advances, the
part of Mercury not yet entered on the Sun may be renderedvisible by being projected upon the “ corona" or illumi-
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nated atmosphere, which is so conspicuous in total solar

eclipses, and has been known to relieve dark bodies in

front of it, such as Mercury, Venus, or even a portion of the

Moon. On finally entering the Sun, or beginning to leave it,
the planethas been seen lengthenedtowards thelimb; probably
from irradiation, which often enlarges luminous images at the

expense of contiguous dark spaces. Fully on the Sun,
Mercury appears intensely black; some astronomers have

given it a slight. duslty border, others a narrow luminous ring;
both, probably, deceptions from the violent contrast and the

fatigue of the eye, especially as others have seen neither.
But whatever is seen should always be recorded. A stranger
appearance is better attested—-that of a whitish or grey spot
on the dark planet, seen by W1u*zelbauer, I697, Schriiter,
Harding, and Kohler, 1799; Fritsch and others, 1802; Moll
and his assistants, I 8 3 2 (when Harding clearly distinguished
two spots, and Grruithuisen suspected one); and recognised
in England and America, I 84.8. No terrestrial analogy will

explain a luminosity thus visible close to the splendour of the

$1111; but the testimony seems irresistible. Schri;iter and

Harding ascribed to t.hese spots a motion corresponding with
the rotation which they subsequently inferred from other
indications.*

* A similar phtenomenon was observed on Venus in the transit of

1761 (Append: ad Ephcm: Astron: 1766, 62.), for the explanation of
which, in the additional light derived from the transits of Mercury, the
Abbat I:Ie1l’s theoryofoptical illusion seems quite insufficient.
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Fairest of stars, last in the train of night,
If better thoubelong not to the dawn,
Sure pledge of day, that crown’st the smilingmore

With thybright circlet, praise Hm in thysphere-
M1Lro:~r.

THE most beautifulof all the heavenly bodies to the unaided
eye is ofien a source of disappointment in the telescope. F01’
the most part it resists all questioning beyond that of Galileo,
to Whom its phases revealed the confirmationof the Coperni-
can theory; an important discovery, which he involved for a

season in the following ingenious Latin transposition :

Haze immature it me jam frustra leguntur, o. y.

the letters in their original order forming the Words

Cyntliise figures zemulatur mater amorum.

Observers in general will subscribe to the experience of
Herschel IL, wlicigays it is the most diflicult of all the planets
to define withtelescopes. “The intense lustre of its illumi-
nated part dazzles the sight, and exaggerates every imperfec-
tion of the telescope; yet we see clearly that its surface is not
mottled over with permanent spots like the Moon ; we notice
in it neithermountains nor sliadows, but a uniform brig-litness,
in which Sometimes we may indeed fancy, or perhaps more

than ihncy, brighter or ohscurer portions, but can seldom or

never rest fully satisfied of the fact; ” and he infers, like his
father, and Huygens long before, that “ We do not see, as in
the_Moon, the real surface of these planets” (Venus and Mel'-
cury) “ but only their atmospheres, much loaded with clouds,

D 3



38 THE sonar: srsrmr.

and which may serve to mitigate the otherwise intense glare
of their sunshine.” The conclusion, however, is premature;
perseverance has triumphed, though only in the pure Italian
sky; and moderate-sizedtelescopes have in some cases detected
what magnificent instnunents had failed to reveal. The
following are the chief points of interest :—

1. The P/macs. These are easily seen, and very beautiful,
excepting the dull gibbous form in the superior or further
part of the orbit, where the disc is also small; near the
greatest elongation from the Sun towards E. when it is an

evening, or W. when a morning star, Venusputs on abeantiful
shape-—-that of the moon in quadrature; between these points
in the inferior or nearer part of the orbit, she is a lovely
crescent, larger, sharper, and thinner in proportion as she is
nearer really to the Earth and apparently to the Sun. This
crescent has been seen even with the naked eye in the sky of
Chile, and with a dark glass in Persia, and a very small
telescope will shew it. Wlien quite slender it should not be
looked ‘for after sunset or before sunrise, as it lies too low in
the vapour; but an equatorialstand will find it in the middle
of the day—-a lovely object; and thus, or in a transit :'mstru-
ment, it has been traced as a mere curved thread extremely
near the Sun.‘ Ordinary observers may succeed in seeing it
a very delicate crescent soon after it has passed its inferior
conjunction, by Watching for its earliest appearance

" Under the opening eyelids of the morn,”
setting the finder, or the telescope with the lowest power,
upon it, and following it at intervals sufiicient to keep it in

“ Vidal is said to have seen Venus only 2’. from the Sun's limb; but
this must have been in its upper, or full moon conjunction.
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the field, till it has. cleared the vapours of the horizon; in this
way it may be readilyviewed for hours. In fact, the planet
is best seen for many purposes in the day-time; its light. 1111-

pleasarotly dazzlingin a dark sky, so as to beara screen-glass, is
subdued by day toa‘beautifI1lpearlylustre. Nor is it very difli-
cult to find. For some timeabout its greatest brightness,at 40°
fromtheSun in the inferior partof theorbit, it not merely casts
a shade by night, but i visible to the naked eye at noon-clay,
provided its position is pretty ‘well known. A little careful
steady gazing will then bring it out as an intense white point,
a.nd,if the air is good, it will be a charming telescopic object.
At other seasons, a little hand telescope with a large field will
shew it much sooner in the evening or later in the morning
than might have been expected. Like that of Mercury, the
phasisoften disagrees with calculation; at its greatest elonga-
tions it ought to be exactly “ dichotomized” as a half-moon;
but in August, 1793, Schrtiter found the terminator slightly
concave in that position, and not straight till eight days
afterwards; and B r and Miidler fully confirmed this by
many observations I 836, proving that the apparent “ half-
moon" takes place six days earlieror later than the computed,
according to the direction of the planet's motion. They found
also there is a similardefect in thebreadthof thecrescent.
Neither their explanation of this, through the shadows of
mountains, nor rSchr'c3ter‘s, through the fading of light towards
the terminator, is-satisfactoryas iitr as night observations are
concerned. In 1839,De-Vice‘and his assistants at Rome found
a discrepancy of about three days. This curious
phenomenon is so easilyseen, that I perceived it with an

inferior fluid achromatic, on Barlow’s plan, 183 3, March 6,
before I knew that it had been noticed by others.

D 4
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2. The M'ozzm.‘az'nou.s Smgfrzce. La Hire, in 1700, with an

old 16 feet refmctor, power 90, professed to see irregularities
in the crescent. when very narrow; and Briga not only de-
scribed an indented terminator, but unjustifiably altered
Cassini’s figures occorclingly. But Schrtitefs observations at

the end of the last. century are far more trust.wort.hy. With
several fine reflectors and a very good achromatic,he and others
found the boundary sometimes slightly jagged, sometimes ir-

regular in c1u'va.ture, so as to vary the relative thicknessof the
horns; and thesewould occa.siona.llypass through such changes
as to show a. rotation in 231‘ 21"‘ 83. At the quaclrature, the
N. cusp would frequently project, while the S. was hlunted,
with sometimes a. minute point out off from it by a. narrow

black line, the shadow apparently of a, lofty ridge; some of
these mountains Schriit-er supposed to be 27 or 28 miles high,
but of course with g'rea.t uncertainty. Herschel I. attacked
thesediscoveries in the PhilosophicalTr-a,nsact»ionsfor 1 793, in
what Arago justly terms “ une critique fort rive, et, en ap-
parence du moins, quelque peu paseionnée.” Schrtiter calmly
and smisfactorilyvindicatedhimself through the same medium
in 1795; and Beer and lifitcller, in 1833 and I836, have fully
established his accuracy as to an irregularly curved term-

inator, causing great and rapid changes in the shape of the
cusps. They elm saw an occasional bendingofi'of the S. horn,
corresponding with Schr‘c3ter’s flattening of the limb in that
directio11.* Fritsch, in 1799 and 1801, witnessed several of

" It is a. pity that the figures in their “ Beiu-iige," are so bad. Schoo-
tcr’s, though not good, are more intelligible. The Roman observers
have also noticed this strange temporary flattening of the circular limb
near the S. horn, and consider it it profile View of one of the large grey
spots, which, if so, must be deeply depressed.
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these appea.ra.nces with a little achromaticof 2%; feet focus.

Flatigergues and Valz noticed an irregular terminator, but

deny its changes. Breen, with the great. Northumberlandtele-

scope at Cambridge, of 19% feet focus, and 1 lg inches aper-
ture, has often seen the unequal curve of t.he terminator, and
the blunted S. horn. But the most curious observations are

those made by De-Vice and his assistants at Rome, in April
and May, I 841. An achromaticby Cauehoix, 63,- inches aper-
ture, with powers sometimes up to I 1.28, enabled them to

trace.the approach towards the terminator, night after night,
of a valley surrounded by mountains like a lunar crater, 4.‘ 5"
in dianieter. The crescent was narrow, and near the N. horn
they fLI‘St- saw an oblong black spot, which subsequently was

bordered with stronger light, afterwa.rds encroachedwithhalf
its ring upon the dark side, and ultimately formed a black
notch between two bright projections, giving the appearance
of a triply-pointed horn; a longer black streak was seen near

the other cusp at the same time.
3. The Spots. These have occasioned much controversy,

from their indistinctness, which is such that theVirgilian “ aut

videt, aut vidisse putat" is often the observer's conclusion.
There have been, however, many exceptions. In 1666 and
1667, Domenico Cassini, at Bologna, repeatedly saw one bright
and several dusky spots, the former giving a rotation in 2 311
21”‘; subsequently, in the air of France, he never could redis-
cover them. In 1726 and 1727, Bianchini, at Rome, observed
spots repeatedlywith3,66 feet refi-actor,aperture a little more
than 2%,, inches, power 112, like the “seas” in the moon to

the naked eye, though less distinct, and not till after sunset,
from want of light in his glass. His figures shew them sur-

rounding the equator of Venus, forming three oceans as it
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Were, one tolerably circular, the others much lengthened,and
each of the latter subdivided by narrow straits into three por-
tions; besides two spots, one occupying the '8. polar region, the
other a horse—shoe round the N. pole. He did his work well,
but for want of sky-room, did not perceive their rapid motion,
and gave 3. wrong rotation of 24.‘ 8“. Sohriiter and Herschel 1.,
half a century later, with much finer instruments, but in less

pellucid skies, could only make out throughmany years a. few
faint markings,with suspicions of motion ; at last, 180:,Aug.
29, Schrtiter detected a. dim oblique dusky streak, like one on

Mercury, a rotation in about 24.1‘. Several other astro-

nomers have had occasional glimpses of darker shndowings;
Gruithuisen speaks of minute brilliant round specks, and
Schumaoher perceived a dusky spot in thetwilight, which in
half an hour was lost in increasing glare; and found others,
visiblewitha small telescope, efihced in a largerone——a caution
for future observers. But the most effective results are those
of De-Vioo at.Rome, 1839-184:, who had been instigated by
Schumacher to verify Bianchinfsassertions in the same atmo-

hopwever found, with the omission of one small spot, remark-
ably exact. 01‘ six observers, the most successful in seeing
these Faint clouds were those who had most diflicultyin catch-
ing very minute companions of large stars; *’ but all agreed in

"' De-Vico assigns no reason, but it is obvious enongh.and worthy of
notice. A very sensitive eye, which woulddetect the‘spotsmore readily,
would be more easily overpowered by the light of a brilliantstay, so as

to miss 8 very minute one in its neighbourhood. There is abundant
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the figures, and witnessed a progression, giving a rotation in
2 3*! 21'“ 22' on an axis greatly inclined, though less so than
Bianchini had supposed. Could we but see these spots more

readily,what an interesting object would this lovely planet
become, especially as in point of size it is the only companion
to theEarth in thewhole system! And thepossessors of even

common telescopes need not despair, though their chances may
not be great. Were the dificulty in the atmosphere of the
planet,has-hasbeensupposed, thecase would he more unpromis-
ing; but aourious instance, concurrent with the results of the
Italian sky, will prove that the impediment lies nearer home,
and that some fitvourable conjuncture may yet be in store for
us, especially rememberingthatat Rome the spots have been
seen even with a little telescope of 2 inches aperture. The
story is so curious that it must be given entire from the
Philosophical Transactions: “ January 23rd, 174.9-50, there
was a splendid Aurora Borealis. About 611 P.M., the Rev.
Dr. Miles, at Tooting, had been viewing Jupiter and Venus,
and showing them to some friends, with one of Shorlfs
refleetors, greatest power 200, when a small red cloud’ of the
Ajglrora~appeared, up from the SW. (as one of a deeper

-done before), -which proceeded in a line with the
planets,and soon surrounded both. Venus appearing still in
full lustre, he‘ viewed her again with the telescope, without
altering the focus, and saw her much more distinctly than

industry in these Roman observations: Palombn, the assistant, made
11,800 measures in’1839,of which ro.ooowere employed in determining
the rotation. But De-Vicds style wants explicitness, and there are

strange traces of tinexpctiance or
J inattention in the Jesuit College, retr-

dering the memoirs of that date not quite satisfactory. The present
Director, Sccchi, is a man of a very difibrent mould.
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They all war her spots plain,
which he had never seen before, and this while th

much as ever; but whether the
e cloud

seemed to surround it as

vapour might be rarer nearer the planet, no judgment could

be made, because of her too powerful light.”
4.. The Atmosphere. The bright border noticed by some

observers as attending the circular limb may be a. deception ;

but there is very sufiticient. proof of the existence of a vaporous
Sehri:iter’sdusky belt, already mentioned, indicates

it. He has ascribed to it the great decrease of light towards
the terminator and cusps; and he and Herschel I. agreed as to

the extension of the horns beyonda semicircle, which may be

due in part to the penumbra, or additional daylightcaused by
the Sun’s not beingat point but a great disc, but more to refrac-

tion through an atmosphere. Schroter also perceived a faint

gleam along the limb beyond the horns, a true twilight, pro-
duced by an atmosphere which must be somewhat denser than

our own. In May, 134.9, Madler found the horns projeating
to 200° and even 240°, shewing a refr-act.ion about {, stronger
than ours; and hence C-assini in_1692, and Drew in 1854.,
found the crescenttoo broad near the conjunction. Secchi, in
I 8 37, saw in that position the cusps much prolonged, and the

twilightextending 19%“, even throughour strongly illuminated
atmosphere.

5. The Phosp7zm'esc6n.cc of the Doric Side.
unaccountableappearance* is remarkablywell at

This truly
tested. It is

* Aragtfs “ negative visibility”is a very perplexing attempt at solu-

tion. The faint illumination which renders some of our terrestrial
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noticed as far back as 1715, in the “ Astro-Theology” of
Dcrham, who says that “thissphaericity,or rotundjtyis mani-
fest in our Moon, yea and in Venus too, in whose greatest Fal-—
cations thedarkpartof theirGlobesmaybeperceived, exhibiting
themselves under the appearance of a dull, and rusty colour.”
1720, June 7, Kirch, junior, believed that he saw it, the
crescent being then extremely narrow. 1759, Oct. 20, it Was

seen by Andreas Mayer, through merely a transit instrtnncnt,
and, strange to say, at 4.43“ after noon : “ etsi pars lucida
Veneris tenuis admodum erat, nihilominus integer discus
apparuit, instar lunse crescentis,,qua1 acccptum a terra lumen
reflectit.” Schrtiter and Herschel I. perceived traces of it.
Von Hahn says he saw it repeatedly, by day as Well as night,
and with several instruments; he Was, however, an inferior
observer. In 1806 it displayed itself bcautifiillyto Harding
three times, and to Schriiter once, Within five weeks. Pas-
torff also witnessed two of these especial appearances. Guthrie
and others noticed it a. few years ago, with small reflectors, in
Scotland; Mr. Purchas, at Ross, in England; De-Vioo and
Palomba, often, in Italy. I have suspected it more than once.

The dark side is frequently too mnall in proportion, like thatof
thecrescent Moon to thenaked eye ; and froin thesame cause,—
the irradiation of the luminous part; it is sometimes described
as grey, sometimes reddish. It would be Well worth looking
for when the crescent is narrow, but Venus should have high
N. latitude to clvear the vapours of the horizon.

6. The Satellite. This is an astronomical enigma. It is
not easy to set aside the evidenceof its occasional appearance,

nights lighter than others, remarked by Schrtiter, Arago, and, I think,
by myself, scarcely affords an analogy. Humboldt gives a striking
instance, Cosmos I., 131 (Bolm).
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yet, if it exists, it should be always visible, for the diatneter
ascribedto it is about ;} that. of Venus. Cassini saw it. in 1672
and 1686; Short in 174.0; ”* Mayer in 1759; Montaigne in
1.761 ; Riidkier, Horrebow, and three others, at Copenhagen,
and Montbarron, at Aurtcrre, in 1 764.. The Abbat Hell
maintains that all these were images formed by reflection in
the eye-piece, in which way he could produce a satellite at

will. No doubt some of the observations may be thus dis-
posed of, but not, at any rate, Shortfs testimony, who, by
using two telescopes, and at least four eye-pieces, rendered the
Abbatfsconditions for the illusion almost impossible. Hum-
boldt classes it with the “ myths of an uncritical age.”
Smythinclinesto an opposite opinion. Hind considers it “ a

question of great interest,” and says it “ must remain open
for future decision.”

Miicller tells a strange story about a number of brushes of

light diverging from the circular side of the crescent Venus,
lasting as long as the planet could be seen thatevening, and
remaining unaffected by any turning round or change of the
eye-piece. He attempts no explanation, but thinks it could
not have been an optical illusion. This is certainly possible,
but it is an instructive instance of the oversights which may
be incidental even to great philosophers,that it never seems to

have occurred to him to try another telescope!
 '

TI-IE IHIOON.

THE comparatively small distance of our satellite, 24.o,ooo
miles, renders it the easiestof telescopic objects. Its shadowed

4‘ The air was then so clear thattwo darkishspots were visible.
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. nd irregular surface, visible to the naked eye, is well brought
out even with a low magnifier; hence Galileo readily com-prehended the nature of’ what his new and imperfect invention
disclosed to him, and the smallest instruments will shew that
freckledaspect, arising from numberlesscraters, which he com-pared to the eyes in a peacock’s tail. Many a pleasant hour
awaits the student in these Wonderful regions; only, let him
not expect that What he sees so plainly will be equallyintelligible, excepting in its unquestionable relief from theeffect of light and shade. Very overstraincd ideas, as to thepossibility of making out the minute details of the surface,have been entertained, not much more reasonable than those
of the islanders of Tenerifte, whose simplicity led them toimagine that the telescope of Piazzi Smyth would shew their
favourite goats in our satellite; a very little consideration,however, will detect the absurdity of such anticipations.The “Moon Committee ” of the British Association have
recommended a power of 1,000; few indeed are the instru-
ments or the nights thatwill bearit; but when employed, Whatwill be the result? Since increase of magnifying is equivalent
to decrease of distance, we shall see the Moon as large (thoughnotes distinct) as if it were 240 miles oil’, and any one canjudge what could be made of the grandest building uponearth at that distance: very small objects, it is true, areperceptible from their shadows, but their nature remainsunknown. Much diflicnlty too arises from the want of terres-trial analogies. It may be reasonablysupposed that Venus orMars, at the like distance, would be far more intelligible.We should probably not find them perfect transcripts of our
own planet, for,'as Schrcit-er often remarks, variety of detail inunity of design is cha1‘actc1'istic of creation; but We should
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have a fair chance of unclerstanding much of what we saw.

It is quite otherwise with the Moon. It is, in Beer and
Madlefs words, no copy of the Earth; the absence of’ seas,

rivers, atmosphere, vapours, and seasons, bespeaks the absence

of “the busy haunts of men; ” indeed of all t.errestrial

vitality,unless it be that of an insect or reptile. ‘Whatever

may be t.he features of the averted hemisphere, Which, as

Gruithuisen and Hanson have suggested, may exist under
other relations, on this side we perceive but an alternation of
level deserts and craggy wildernesses, all barren, and cold, and
dead. The hope which cheered on Gruithuisen and others, of

discovering the footsteps of human intelligence, must be

abandoned. If it should be hereafter found-—'and it is not

impossible-—thatthe lunar surface is habitable in some way of

its own, we have reason to suppose that, where the conditions
of life are so extremelydissimilar, its traceswould be as undeci~

pherableby our experience as a brief inscription in a character

utterly 11Dl{IlOWI1. We ought not, in fact, to be surprised at

such a difference between bodies belonging to distinct classes.
It would have been unreasonable to have looked for a dupli-
cate of a primary planet in its attendant; and, waiving any
disappointment from this cause, we shall find the Moon a

wonderful object of study. It presents to us a surface con-

vulsed, upturned, and desolated by forces of the highest
activity,the results of whose earliest outbreal-:s remain, not

like those of the Earth, levelled by the fury of tempcsts, and
smoothed by the flow of waters, but undegraded from their

primitive sharpness even to the present hour. The ruggedness
of the details, we are assured, becomes more evident with

each increase of optical power, and we cannot doubt that we

look upon the unchanged results of those gigantic operations
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which have stereotyped their record on nearly every region of
the lunar globe.

A briefgeneral description of thephaenomenaof the Moon
will prepare us for an examination of its topography. We
have then

1. The Grey Plea’-ns, or Seas as theywere formerlybelieved.
to be, and are still termed for convenience.* These are

evidently dry flats——-if the term “flat” can be applied to sur-
faces shewing visiblythe convexityof the glohe—analogous to
the deserts and prairies and pampas of the Earth. Beer and
Mtidler find that they do not form portions of the same sphere,
some lying deeper than others: they are usually of a darker
hue than the elevated regions which bound them, but, with a
strong general resemblance, each has frequently some peculiar
characteristicof its own.

2. The Mmtiz-tezin Che-ins, Ifills, and Ridges. These are of
very various kinds: some are of vast continuous height and
-_*:xten.t, some flattened-into plateausintersected by ravilies,some
rough with crowds of hillocks, some sharpened into detached
andprecipitous peaks. The common feature of themountain-
chains on theEarth, a greater steepness along one side, is veryperceptible here, as though the strata had been tilted in a

manner. Detached masses and solitary pyramids are
scattered here and thereupon theplains, ficquentlyof a lieight
and abruptnessparalleled only in themost craggy regions of the.
Earth. Every gradationof cliffand ridge and hillock succeeds:

* Riccioli,when he recast the lunar nomenclature, and substitutedthe names of philosophersfor the feeble geographical analogiesof Here],retained the generic title of “ seas,” though he altered their designations.The reform attempted by Gmithuisen, who would have had them called
“ surfaces,” has never taken effect.

E
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among them a large number of narrowy banks of slight
elevation but surprising length,* extendingfor vast distances

through level surfaces: these so frequently form lines of com-

munication between more important objects,--unitingdistant
craters or mountains, and crownedat intervalsby insulatedhills,
-— that Schriiter formerly,and Beer and Mitdler in modern
timeshave ascribedthemto thehorizontalworkingof an elastic
force, which, when it reached a weaker portion of thesurface,
issued forth in a vertical upheaval or explosion. The fact of
the communication is more obvious than the probabilityof the
explanation.

3. The Cmter-Mountains, comprising both the ridge and
the included cavity. These are the grand peculiarities of the

Moon, depressions below theadjacent~s.uJ'£noe, even wheirit-’is
a plain or valley; on the Earth, the mass of the cone

far exceeds the capacity of the crater-—on the Moon, they
much nearer equality; on theEarth, -they are comrnonlythe‘
sources of longlava-streams-—onthe Moon, traces of such

. out-a '

pourings are rare; on the Earth, their dimensions»aree.—.j;ernpa-
ratively incons'iderable—on the Moon, many of them’. i'Ii‘Eei,.htl~1e
grey plains excepted, among thelargestof its features. “When,
however, allowance has been made for the inferior-power of
gravity on theMoon, through which a six-folssdisplaoemhnt in
height or distance would be caused by the same of
force, —for theprobable difference of —— anélfifor the
‘ Bchriiter gives a. length of 63oor64.o mileltoaridge"connecting

the spots Copernicus and Kirch. ~

'
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more rapid cooling produced by radiationin the absence of an

atmosphere, it is certainly possible that volcanic force, similar
to that on the Earth, may have been the real agent, though in
:1 greatlymodified form. Any one may see, with the ingenious‘
Hocke, a strong resemblance to the rings left by gaseous bub‘-
bles; but to this impression mechanical difiiculties arising
from the cohesion of materials have been opposed, and a more

consistent explanation-sought in the idea thatthe larger craters

may be theremains -of molten‘ lakes; in these, left for a while
unfrozen in the general cooling and cmstingover of the once-

fiery globe,an alternate shrinking and overflowing of lava,
a fluctuating pressure from beneath, would gradually

produce the existing forms. We have nothing on a corre-

sponding scale on the Earth; but the craters of the‘Sandwich
Islands, Kirauea and Haleakala, the one a fused, the other a

frozen lake of lava, with the small “ blowing-cones” which‘-
eject only cinders and ashes, afford a striking analogy; and
we can hardly wonder at some remaining diflicnltiea,while
geologists are so little agreed about “ elevation-craters”and
submarine volcanos on theEarth. The circular cavities of the
Moon are arranged in three classes,— Walled (or Bulwark)
P?aI'*n8‘,_ R:'.ng-Zllomztains,and Umters : a fourth includes little
pitsswithouta visible ring. The wound and thirddiifer only
in;‘ butthefirst have a character -of their own ;—the per-
fect resemblance of their interiors with the grey plains, as

though a great entrenchment had been thrown up around an

undisturbed and this offers much dif'ficult.y in the
absenceofdegradation. The idea of a correspond-
ing covering of vgegetation may cross the mind; but how
maintained without" air and water? It has been ingeniously
suggested thata low stratumof carbonic acidgas——the frequent

I 2
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product of volcanos——may in such situations support the life of
some kind of plants : and the idea deserves to be borne in
mind in studying the cl-ranges of relative brightness in some
of these spot.s."* The deeper are the more concave craters;
but thebottom is often flat, sometimes convex; and frequently
shews subsequent disturbance, in ridges, hillocks, minute
craters, or more generally, as the last effort of the eruption,
central hills of various heights, but seldom rivalling that of
the wall. The ring is usually steepest within, and often built
up in vast terraces. Nasmythrefers thesc—not very probably—
to successively decreasing explosions; in other cases he more

reasonably ascribes them to the slipping down of materials
upheavedtoo steeply to stand, andundermined by lava at their
base, leaving visible breaches in the Wall above: they would
be well explained on the supposition just mentioned of fluctu-
ating levels in molten lakes. Small transverse ridges occasion-
ally descend from the ring—-chieflyon the outside ; great peaks
often spring up like towers upon the Wall ; gateways at times
break through the rampart, and in some cases are multiplied
till theremainingpiers of wall resemble the stones of a gigan-
tic Druidical temple. A succession of eruptionsemay be
constantly traced, in the repeated encroaclnnentof circles “on
each other; the largest are thus pointed out as the oldest
craters, and the gradual decay of the explosive force, like
that of many terrestrial volcanos, becomes unquestionable.
The peculiar whiteness of the smaller craters may indicate

-* Grnithuisen thdlght he perceived, in the grey tints of depressed
surfaces, some of which vary with the amount of solar light, traces of
several kinds of vegetation, comprised between 65° N. and 55° S. lati-
tude, and preserving the correspondence observed on the Earth between
increasing latitude and elevation.
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sometliing analogous to the difference between the earlier and
later lavas of the Earth, or to the decomposition caused, as at
Tenerifle,by acid vapours.

4.. Valle}/3, of ordinary character, are not infrequent; some
of grand dimensions; others mere contracted gorges. The
most curious of these are entitled to be classed apart as

5. Canals, (or Rills.) These were discovered by Schroter:
Gruithuisen and Lohrmann added to their number, which
Beer and Miidler raised to 90 in their work on the Moon;
but the latter astronomer,on taking charge of thenoble Dorpat
achromatic of 9% inches aperture, perceived more than I 50,
and thought it might be possible to desery 1,000 of these most

singular furrows, which pass chiefly through levels, intersect
craters (proving a more recent origin), re—appear beyond ob-
structing mountains, as though carried through by a tunnel,
and commence and terminate with little reference to any con-
spicuous feature of the neighbourhood. The idea of an arti-
ficial origin* is negatived by their magnitude; t.l1ey have
been more probably referred to cracks in a cooljngristlrfitcez
but the observations of Kunowsky, confirmed by Miidler at
Dorpat, seem in some instances to point to a less intelligible
-origin in rows of minute conntiguous craters.

Wonders are here in abundance for the student: but he will
find it impossible to pursue them far from the terminator, --
theymust ‘be viewed under the oblique rays of a rising or

"‘ Grnithuisen, following out his strange theory that the Moon was
once '8lll'l"011n(1e(1 by an immense ocean which has wholly disappeared
(whither?) considered the larger of these furrows as the beds of
dried.-up rivers; the smaller he referred to artificial clearings in the
forests, answering the purpose of roads. It is to be regretted that
the extravagance of his fancy should have brought discredit upon the
unquestionable precision of his sight.

1-: 3
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setting Sun. As the angle of illumination increases, a fresll
aspect of things creeps in and successively extends itself over
the whole disc, and in its progress the inexperienced observer
will find himself astonished at the change, and frequently
bewildered in the attempt to trace out the land-marksof the
surface. O‘o_jcct.s well recognised While the relief of light and
shade remains will become confused by a novel eifect of local
illlulllllfl-tloll, a.nd the eye will wander over a wilderness of
streaks and specks of light, and spots and clouds of darkness,
where it may sometimes catch the whole, sometimes a portion,
sometimes nothing, of many a familiarfeature; While-unknown
configurationswill stand boldly out, defying all scrutiny, and
keeping their post immoveably till the decreasing angle of
illuminationwarns them to withdraw. Nothing can be more
perplexing than this optical metamorphosis, so complete in

other, of two similar and adjacent forms. Gruithuisen, car-
rying out an idea of S_cl1rb‘ter’s, referred some of these changes
to the progress of vegetation, whit-.u.,\ifexisting, will naturally,
in default of a change of seasons, run its whole course in a
single lunation: even the cautious Beer and M‘a‘.cller have ad-
mitted that some variations of colour may possibly point in
thisdirection; and photographic results seem to indicate the
presence of green light not cognisable by the eye: but the
general change demands a more universal solution; and pro-bably a wide range of colours in the soil may beconcerned in
the effec-t. The subject calls for careful study, but would
involve much laborious application.

The most obvious features of theMoon under a high illumi-
nation are the Systems of Briglzt Streaks which issue, though
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in widely differing proportions, from seven different centres:
all craters, few inconsiderable, but none of the very largest
class. In some cases the streaks proceed from a circular grey
border surrounding the crater; in others they cross irregularly
at its centre. They pass alike, over mountain and valley, and
even through the rings and cavities of craters, and seem to

defy all scrutiny. Nichol asserts that in some contiguous sys-
tems, the order of formation may be detected from the mode
of their int.erse_ction ; ‘* a statement Well deserving the notice
of those whose telescopes will carry themthrough theenquiry.
But one thing is certain, that they cause no visible deviation
in the superficial level; a fact irreconcileahlewith Nasrnyth‘s
conjecture, that they are cracks diverging from a central ex-

plosion, filledup withmolten matter from beneath;trap—dykes
on the Earth are indeed apt to assume the form of thesurface,
but the chances against so universal and enact a restoration of
level, all along such multiplied and most irregular lines of en-

posure, would be incalcul-able: many of therays are also fin‘ too
long for this supposition, or for that of Beer and Madler, that
they may be stains arising from highly heated subterraneous
vapour on its way to thepoint of its escape. The extraordinary
brilliancyof some portions of the Full Moon is less difficult of
explanation, whon we hear in mind the effect of chalky strata,
or thatpeculiar kind of granite which on the loftiest peaks of
the Himalaya may readilybe confounded with the adjacent
snow. In many cases we have no key to this vivid reflection
in the form of the surface; in others it occupies a marked
position, as on the summits of rings and central mountains: the
idea of a mirror-like glaze, reflecting a.n image of the Sun,
' The following, according to him, is the chronological order of‘

three great systems: Copernicus, Aristarchus, Kepler.
E 4



56 THE sonan SYSTEM.

though entertained by such authoritiesas Beer and Miidlcr,
seems difficult to be reconciledwith the ever-varying angle of
illumination. ‘

A few pecul-z'cm°t2'es of arrangement deserve to be mentioned
here. The remarkabletendency to circular forms, even where
explosive action seems not to have been concerned,as.in the
bays of the so-called seas, is very obvious; and so are the
lateral lines of communication already mentiofMl. The gi-gant-ic craters: or walled-plainsoften affect a Inericlianalarrange-
ment; three huge rows of thiskindare very conspicuous; near
the centre, and each of the limbs. A tendency to parallel
direction has often a curious influenceon theposition of smaller
objects; in manyregions thesechieflypoint to thesame quarter,usually N. and S., or NE. and SW. ; thusin one vicinityBeer
and Méidlser speak of 30 objects following a parallel arrange-
ment, for one turned any other way; even smalls-craters en-
tangled‘in such general pressures have been ‘squeezed into an
oval form; and the effect is like that of an oblique strain upon
the pattern of la loosely-woven fabric: an instance of double
parallelism, like thatof a net, is mentioned,with crossing lines
from SSW. and SE. Local repetitions frequently bccur;

‘one region is characterised by exaggerated central hills of
craters; another is without them; in another, the Walls them-
selves ‘flail. Incomplete rings are much more common towaa-ds

are all breached on the same side! Two similar craters ofien
lie N. and S. of each other, and near them is frequently a

*' Compare EIwes's account of the small cones on the floor of the
great ‘extinct crater Haleakala, some of them.“ broken ‘down at the side,nearly.always on the NE.”--S1-:ctcher’s Tour, 214..
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corresponding duplicate. Two large craters occasionally lie
N. and S., of greatly resembling character, S. usually of
size of N., from 18 to 36 miles apart, and connected by ridges
pointing in a SW. direction. Several of these arra.ngements
are the more remarkable,as We know of nothing similar on
the Earth.

The question as to the continuance of e:zrplosz've action on the
Moon is one of ‘great interest. It is now generallyunderstood
that the volcanos, which Herschel I. and others thought they’
saw in eruption on the dark side, were only the brighter spots
reflecting back to us the earth-shine of the lunar night with
thesame proportional vivacityas the sunshine of theday. No
valid reason indeed has been assignedfor thefact,witnessed by
many observers, especially Smyth, that one at least of these
spots,—Arista.rcl1us,—variesremarkablyin nightly luminosity
at difierent periods,* nor for the specks of light which more
than once Schrtiter cauglrt sight of on the dark side for a short
time: 1' but in these cases there has been no subsequent per-
ceptible alteration of surface; and they furnish no reply to the
enquiry respecting present changes. Such were abundantly
recorded by Scliriiter in his day, chieflyvariations in the visi-
bilityor form of minute objects; but a great majority of them"-'.
he, and subsequently Gruithuisen, who witnessed many such
appearances, referred to the lunar atmosphere; and Beer and
Madler are disposed to discard them all as the result of inac-

* Schri'>ter-’s conjecture that such variations, which he observed in se-
veral parts of the disc, may be dnc to atmospheric condensation during
the lunar night, is more elegant than probable, yet may deserve consi-
do:-ation.

1 Such’ a phenomenon, more extended, but very faint, was seen, or
fancied, also by Gruithnisen.
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curacy or varying illumination. The -exlrraordinary influence
of the latter upon the aspect of distant and unknown objects
imybe estimated byany onewho will sketch on paper th

efibcts of light and shade on any terrestrial
object at diiferent times of day; seems to be a

residuum of minute variations not thus disposed of, and in
some cases possibly indicating actual change of surfhce: nor

is there any improbabilityin the idea that, as on theEarth,
disturbingagency may have g‘reasy diminishedwithouthaving
become extinct: at any rate observation, not assertion, must
decide thepoint. There are no traces ofany great convulsion
since the datenof the first lunar map; but as to minuter

we must recollect thatwehavenottilllately
the means of detecting them. 8clu'6t.er’s_ are very
-rough; the much more ones ~of'TLohrmam'1, and Beer
and Miidler, are too recent to warrant great -expectations:
anotherhalii-century may fullyprovetheor infer
the extinction, of thatonce mighty transforming force: in the
meantime some observations ofmy own indicate its existence,
though to a very limited extent. Thosewho fiael interested in}
such details should procure the beautifuland not expensive
chart of Beer and to which the explanatory woik.
“Der Mosul" (The Moon) is an important additinnior the
German scholar: their labours ought to be more
‘known in this country. '

I

Little of a satisfactory nature can be said as tea Lunar
;AtmospIu3re. That it must be far rarer thanany kneym.:gas is
gflernonstrable from *t11eO1‘Ya

.

and proved which
-shews us a sharply defined outline,andno refiactionin
stars over which the Moon passes: and hence its entire.absence
has been maintained by great astronomers: Sehrtiter asserted
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its i-xistenco frmn many ceiiuriges of impact in minute u}x_i:i~.ct.=s,
and fmui :1, \-'e1'_y dim i.-\\'iiig1lt= which he tmcmil. t.il1‘nIl_<.};i1 9
.\'i-:1I‘:~‘ M-.\'n11t.i the point:-. uf the hcgarns; his illticreilcesam: sup-
Imrifli zmd in part; C.'XK‘.t_’l‘l'il‘¥(i ii}? (iI‘1Li[h11i:?~|.‘I1, who f1‘L-cpuexitly
h':lW-—l')1‘ in1:i;_ti11uti——fi3g.+.4and cimuls can the s11I'fitc.e.. Hci|1'iit.el'
explzlilis the defined limb and the abs£t11cc U1‘ Tcfractintl by
limiting the illllltlfipherié In the infc-riurregiun.-'., and ]('111'iI1;2‘ the
liigimr grmlmle. free. B0131‘ and Miidler, while. cxplziinillg
:1way«——not vi-.r_v Sati:-.4fiLctm'i1_\_*,—‘4L'i1PiitPI"B twilight, which
they could never djstirwtly find, (in not deny the p0ssii)iiit_\' of
3 very m.r«:fimi gnseoizs I-nvelopc-." Those tTflL'.f:S of twilight
wiiich Gruit}mi.~i4en c¢.'mli1'1u.~.a, and whicli I inmgined I saw, 1 35,
June 20, lmt cuuld 0111:; 5118111: cicrltlitthllyfrum want; ni‘ better
optimal n1ezu1.~.=, II1igi1t.\s'Lell (engage the student's att»ent.in11; in
m'dL-.1‘ to assist him two figures ima here given froni anmng
Sch1'i5tcr’s nmucmus deliiieutions. 'I'he_v represent the clisps of
the Moon, as seen by him, 1792, Feb. 24, with a 7 feet re-

flector by lIc:'sc.l1e1 I., powers 74. and 161.

()cculz'.atz'0ns of planets or stars, which are important. to the
prr»1'es.-‘.«:-d astronomer, are interestiing to the .'nn:1tour as bringing

‘ Some. very curious photographic experiments by De La Rue seem
to tend the same way; but these researches are as yet incomplete-
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out distances and motions of which the naked eye takes little
cognizance: the obvious difference: of focus for the star and
Moon demonstrates at once the comparative nearness of the
latter ; and its orbital movement is made apparent from minute
to minute. A grand effect is produced by the visible sailing
of this pouderous globe through immeasurable space; and it
may well convey a deep impression of the omnipotent Power
and consummate VVisdom which orders its undeviatingcourse.
The instantaneous extinction, too, and sudden flashing out of
a large star in these circumstances are very striking, but less
instructive than might have been expected as to the question
of an atmosphere: the immersion and emersion are usually ‘as
sudden as if none existed; but thismay be accounted for by
the rapid motion of the Moon, or on Schri5ter’s theory,by the
elevation of thatportion of thelimb: at other times, a gradual
extinction may be only due to irregularities on theedge : the
distortions or flattenings occasionallynoticed in the shape of
planets are too extensive for any such cause, and must have
some optical All occultations of importance are ._pre.-
dicted the Nautical or _thai= of ;D'ict1i.chss%n
Hannay, excellent, popular substitute: the most beautiful.
are iwamcrsions behind the lderlc limb when the latter receives
a strong earth-light,asbetweenNew Maori I.1

The projection of a star upon the Moon, ust bef'ore'£imn1er-
sign, as if it advanced in front of it, is very of
expflarmtion. South, aftefit "‘f
‘stances on record, was unable to come isatisfa;ctory
conclusion: it is an occurrence of the most capricious find,

   to

* Kunowsl-zy has seen the dark limb sharply defined 3‘ 4.” after I.
Quarter. Gruitlmisen professed that he was able to trace the larger
seas on the dark side with the naked eye.
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and can never be predicted for any star, eye, or telescope:
optics, and not astronomy, are evidently concerned in it.

Librafion must be well understood, before proceeding to
topography. This is an apparent displacement of the spots
with respect to the limb, arising from the equable rotationof
the Moon on its axis combinedwith its unequable velocity in
an elliptical orbit, as well as from a slight inclination of the
axis to the plane of the orbit: it completes its changes in
about four weeks, though an exact restoration of the position
called “mean (or medium) libration” does not take place till
the end of three years. Hence, though we are commonly said
to see always the same hemisphere, it is only approximately
true. The spots are constantly swinging a little backwards
and forwarded, and those near the E. and W. limbs going
alternately out of sight, While, as our eye rises successively
above each pole, a little more or less of thoseregions is seen,—
the whole area thus concealed and exposed by turns amount-
ing to 4, of the surface of the globe. No map of the Moon,
therefore, can correctly represent its whole aspect on two
following nights, and they are of course constructed to. corres-

pond with a “ mean,” or average state of libration. The
displacement of the spots, which amounts at a maximum to
69 4g7’lN. and S., 7° 55’ E. and W., and 10°’ 24.’ from a con-

currence of both, produces no great eifect upon the aspect of
thecentral parts, beyonda slight shifting with regard to the
Moonls equator,or 1'“ meridian; but in theforeshortened neigh-
bourhood of the limb its results are very obvious. Fresh
regions cconstantly take the outline of the disc, and the
mountainous projections of to-night may be all out of sight
t.o—morroW. One effect of libration is, that the spots have no

fixed position with respect to the Moon’s age, beingsometimes.
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earlier, sometimes later on the terminator, so that no precise
instructions can be given when to look for them. A few
approximations alone will therefore be found in these pages,
especially as a little practice withthe map will render identi-
fication easy: the following considerations, however, may be
useful to the beginner.

The relief of the surfitce will be stronger as it is nearer

to the terminator, and all delicate and difficult objects are

best seen near the sunrise or sunset of the Moon, which,
like the corresponding times on the Earth, abound withgrand
and beautifuleffects of light and shade. Every little irregu-
larity then amumes temporary importance; inconsiderable
hillocks, minute craters, low banks, narrow canals, become
visible in the horizontal ray; rising grounds or soft valleys
seem to start into existence, the outer slopes of craters advance
into the levels, larger masses appear in exag-
gerated prominence,

“ Majoresque cadnnt do montibus nmbrm.”

These broad and deep shadowsoften taper off to such slender
points, thata caution may be requisite, not to infer anything
extravagant respecting the sharpness of the form which casts
them. It may he questioned whether anythingin the Moon
exceeds the Aeacuteness of the Swiss Finsteraarhorn, or the
abruptnc-so of the Pie du Midi d‘Ossau in the Pyrenees. An
oblique light cast upon "a rough surfiice, modelled in clay or

dough, will show how disproportioned oftentimes is the
shadow to thereality; and the same experiment will prove to

us thatin many cases the true relief will beunknowntill the
shadow on each side of the objectlhas been examined. The
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intense blacknessof the lunar shadows gives an effect which
must be strangely contrasted with a distant prospect of our
Earth. Here, a highly reflective and refractive atmosphere
surrounds all ‘objects with a constant illumination,which is
continued even after sunset: there, the Sun goes up and
down in noon-day strength, and the shadows are unrelieved
by any reflection from a sky which must be almost black all
day: every mountain produces utter darknesswhere it inter-
cepts the«Sun, and every crater, while its ring is glitteringlike
snow in the or setting beam, is filled with midnight
shade. Dawes, alone, by employing the contracted field of
his solar eye-piece, has traced a very faint glimmering in
these depths,produced by reflection, not from the atmosphere,
but the cliifs above, illuminated by the full sunshine. The
terminator is indeed marked through the grey plains by a
narrow shadowy border, and the tops of mountains just
appearing or vanishing in the night-side are somewhat defi-
cient in brightness; but this is the “penumbra,” or partial
illumination,due to a portion of the Sun's disc, while therest
is beneath the horizon. In other respects the glittering
sharpness of the Moon’s sunrise, or sunset, is widely con-
trasted with the sofiness of our own &ies. But though it is
then thatwe must watch for minute details, for large objects
we shall find the relief too broad and partial; unbroken night
conceals thegreater cavities, and the shade of loftier summits
renders lowerrauges invisible. Not till day descends among
the terraces-of the one, or creeps down over the shoulders and
along the slopes of the other, does their true structure come
out; and their distinctness increases while their minuter
neighbours decline into insignificance.
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Lohrmann,*and Beer and Méidler, have done admirablyWell
in their delineations. Yet a little experience will shew that
they have not represented all thatmay sometimesbe seen with
agood common telescope. My own very limited opportunities
have satisfied me, not only how much remains to be done, but
how much a little Willing perseverance might do, provided
there were some knowledge of the laws of perspective and
shadow, and a due attention to the direction of the incident
and reflected light: some correctness in design would also be

very desirable, and if proportion is tole-rably observed, a

the great object, a small portion only should be attempted at

once; thiswill not merely be easier and more pleasant, but
Will avoid the change in the shadows, which is connderable
during a long-continueddelineation. Therecord, to he ofvalue,
must possess four data: 1. Hour of Observation;---2. .Moon’s
Age, reckoned from or to the nearest change ;—3«. Position of
Termi-na-tor referred to any adjacentWell-marked spots ;—4..
Libration,indicatedby time reckoned to or from nearest epoch
of greatest libration,asgiven in Nauticalor Dietrichsen’sAlma-
nac. More than thiscannot be ascertained withouta micro-
meter; but this is enough for the comparison of observations.
If the last three data are nearly coincident, the angles under
which the landscape is illuminatedand viewed differ so little in
the two observations, that any variation in its details must be
eitherreferred to,—I .

inadvertenceor mistake in theobserver ;
.4. actual change in the Moon’s s1u'f-ace; or--3. obscuration
or deception in her atmosphere. Schriiter relates so many

* The discontinuance of this great observe:-‘s work, in consequence of
his failingsight, has been a serious injury to selcnography.
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instances of the latter kind that, even if we reject the con-
firmation of the li,een-eyed but fanciful Gruithuisen, it seems
diflicult to follow Beer and Mtidler in disposing of them all
as errors of observation ; nor do I believe that the enquiry is
unworthy of notice. Gruithuisengives one important caution,
which Schroter probably sometimes neglected; when objects
are lengthened due E. and W., .a slight amount of N. or S.
libration, by causing the light and shade to change sides, may
widely vary their appearance. Little or nothingis gained by
very high magnifiers: Beer and Miidler did not exceed 300 ;
Schriiter commonly used a lower power.

A good popular Map of the Moon has been hitherto a desis
deratum in England. Russel1’s.and Blunt’s, strikingas to gene-
ral effect, break down in details. Those in ordinary books of
astronomy are still more useless. The one here given will, it
is hoped, be found less defective: it makes no claim to pictorial
resemblance, and professes to be merely a guide to such of the
more interesting features as common telescopes will reach. It
is carefully reduced from the “ Mappa Selenographica”of Beer
and Miidler, published in four sheets in 1834., on a scale of
gtfeet If inch, omitting an immense mass of detail accumulated
by their wonderful perseverancefi‘which would only serve to
perplex the beginner. Selectionwas difficult in such a crowd;
on the whole it seemed best to include every object distin-
guished by _antz’a.dejpe72.dent mime; many of little. interest thus
creep in, and many suffici.ent.lyremarkableones drop out; but
the line must have beendrawn somewhere, and perhaps would
have beennowhere betterfor thestudent. Otherspots, however,

*' Some idea may be formed of this, from the 919 micromctrical mea-
sures of the positionsof spots, and 1,095 of heights and depths,contained
in their work “Der Mend.”

f,-‘I



doned, except in the»case of some mountain ranges. Riocioli,
a far «inferior observer, adopted a more availablemethodof

aflixingto the larger spots the names of distinguished
sophers; his list. was inoreasorl Sohrtiter, who made each

name include the adjacentobjects; by adding the letters of the

on-.'lph-abet; and thiB“'system,timproved and generalised,-has

applied by Beer and Mlidler to the whole disc; the name»

uaecl alone, pdmnngmshes the prino1p'a.1 object; Roman or

when the Moon is on the meridian. N. S. occupy
the top and bottom, but E. and W. are reversed, as

with terrestial maps; the former being to the letgthelatter to

the right. But maps of the Moon usually represent its tele-
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acopio, that is, inverted appearance, so thatwe shall find S. at
top, N. at bottom, E. to right, W. to left. The meridians‘.
and parallels of latitude have been omitted in the map, except
the 1“ and Equator, whichdivide it, like theoriginal,
into FourQuadrants: these are called by Beer and Mtidler, the
I“ or NW., 2”‘ or NE., 3'5 or 819., 4"‘ or SW. Quad-
rant. A selection of the most interesting objects in each
follows, from materials furnished by the “ Mend ” of these as-

tronomers, andretainingtheirarrangement: additionsare made
from other sources; but all statements not otherwise authen-
tieated depend upon theirauthority. In the more remarkable
instances, their memzres of heightand depth are given; these
were ascertained by the lengths of the shadows, 3 method
previously employed with less accuracyby Sehroter; capable
of much precision on ihvouz-able ground, but elsewhere un-
certain. For our present purpose round numbers will bea

fully suflicientapproximation.
Fmsr, on Nonm-Wnsr Qumnmr.

MAB: Cmslmt (g on the map). We begin with a conspicuous
plain, the most completely bounded? on the Moon, and

visible to the naked eye: apparently elliptical. from foreshor-
teJn'ngi",. but really oval the other way, being about 280' miles
from N. to 3., 354 from E. to W., -and eontnining 14,260-
square miles, ore-Ia}-1»thpart of thevisiblehemisphere. Its grey
hue has ‘atraeeofgreen in theFull; this~° has also been repre-
sented by thepresent talented Astronomer Royal for Scotland,
0. Piazzi-Sh1yth,’iii*two figures taken during the in-
crease and wane. On lureoccasions it hasbeenseen by Sohrfiter,
and in part by Beer and Miidler, speckled with minute dots
and streaks of light: somethingof thiskind I saw withufluid

Ir 9
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aclmon"1a.tic, I832, July 4., near I. Quarter‘; it would be
diflicult to saywhy,if these are "perma.n'ent‘,t11ey-are so seldom
visible. The surface is deeply depressed, looser than Mare
Fcecunditntisand M. Tranquillitatis. Theboundary»mountains
are in part very steep and lofiy. The Pnonolrrolnuu Azmnm
f(:|.) rises about 1 I,ooo.feet; a mountain SE. of Picamd 15,600
feet, rivalling our Mont Blanc. On W. edge, Scln-literdeline-
ated a crater called by him ALHAZEN, which he employed to
measurelthe libration: he saw in it after a time Im-

eccounteble changes, and now, its is said, it cannotbe-found.
Beer and -Miidler he -confolmded it with a crater
lying further 8.; the question, however, which in the
was debated between Kunoweky and Kiihler, is not quite
.clea.1'-ed The contains some modera1:e-sized-craters
-.-- felargest, PIQARD;-(4). S.of which Gruithuisen saw.-seme

curious regular wh1te ridges like walls;-and several very

the great surrounding ridge, he several small, but in part
lollyemountains-,*—-éislands,-has it were ;—-among these
describessingular changes, which he refers to an atmosphere;
Beer and Miidler consider them merely varied
or pass. them has mlworthyof attention. Succeeding
servers may not feel satisfied with this summary
Schriiter was a had dmughtsman, used an inferior
apparatus, and nowand thenmade considerable but
I ha..v.e never closed thesimple and can»did#ree0jrd1iie:-most
zealous labours with any feeling approaching to contempt;
and though there may be truth in the of and
Miidlezj, that he was biaased by the desires of discovering

'* are ill-figuredin the great map. and Beer and Mfidler have
glvenja-eeporuo representation of themin -their ‘-‘ Mend.”
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changes, they,pouibly,were not themselves free from an op-
posite prepossession.

Central hillsare absent from the craters of this district.
M. may be well seen about 5“ after New, or 34

afler Full; in the latter case it is a magnificent spectacle
when intersected by the terminator and partially covered
in by thevast shadows of themountains, from which Schr‘oter
considered that those on NE. side must be at least 1 6,000
or at 7,000 feet high.

astronomer has inserted in his work a marvellous ob-
servation by Eysenhard, a pupil of Lambert, 1774., July 25.
The night being perfectly clan‘, he war witha common 4.,feet
refractor, ihur bright spots in M. Crisimn, then intersected
by the terminator, two of which only,--thoseon theday-aiide,
——can be identified; afier noticing them at times for
zh, he found all at once that the part of the terminator in
M. Crisinm had a slow reciprocating motion, completed in 5
or 6",. between these pairs of spots, each pair beingtouched
by it in turn. Two other refractors of 7 and 12 feet showed
this ppearance with equal distinctness, and it was observed
for 21', the terminator in M. Ftecunditatis perfectly

This is an very strange story; yet.Lambert seems to

have believedit ;' and perhaps we cannot pronounce it wholly

mean librarian,are some curved "dark streaks, in which Beer
and Mfidler found singularvariations, resulting, as theyadmit,
possibly (not probably)from periodical vegetation.

Ccsonsnss (12), is walled plain 78 miles in diameter, in-
!‘ 3
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cludes a small crater (Cleomedes A), brilliant,‘but not always
alike defined, in Full ; Sehrtiter had found it not always equally
visible. He speaks of many variations in the interior level,
and represents it rather differently from Beer and Miidler.
Gruithuisen found its W. part marked out into many rhom-
boids, —— squares in perspective.

BURCI{HAlftDT (19), 35 miles in diameter, lies 12,700 feet
below its E. wall.

G1«:nINUs (20), 54. miles broad, has a ring 12,3oo*" feet high
on E., 16,700 on W. side. '

BERN-OUILLI,(21),equally deep, is very precipitous.
Gauss is a walled plain, 1 10 miles long. Beer and

Miidler describe the fine effect of sunset upon its ring. It has
a grand central mountain, which must at times command a

glorious view, across a plain of 50 miles covered with night,
to i'l.luminatedpeaks all round the horizon, above which the
Sun on one side, and the Earth on theother,are slowlycoming
into sight.

Srnuvn (25),a slight depression, is remarkablydark in Full.
ENDYMION a walled plain 78 miles in diameter, is, in

some states oflibration,very dark in Full: the irregular wall
rises W. to more than I 5,000 feet, overtopping all but thevely
highest peaks of our Alps. I have seen it in grand relief
3“ 71‘ after New, 2“ 91‘ after Full. B'e.tween 27, 28, and 29,
is a curious double parallelism, objects all ranging lSSW. or
SE.

’?".Bya singularcoincidence,in reducing asnsual French toEnglishmea-
sure, the resulting number was I 2. 3 4. 5, with 6 in thefirstplace of deci-
<mJ3.l‘s. The chances against such a sequence must have been extremely
great: ‘but it exemplifies a principle, not alwayskept in mind, that so
long as. a thingis possible, it must smnetimesoccur.
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ATLAS (28). A superb amphitheatre 55 miles bread, 4.60

square miles‘ in area; its ring rich in terraces and towers,
rising I 1,000 feet on N.; a very dark speck in interior.

HERCULES Aworthycompanion to it, 46 milesacross.

The ring, in places double, includes a small crater of subse-
quent date. Look for this pair 5 or 64 after New. 3%“ after
Full.

FRANKLIN (32). Several incomplete rings lie hereabout,
all open N.

Mama HUIIBOLDTIANUH (3),discovered by Beer-andl\I'zicller,‘*
is rather more than half as large as M. Crisium, but close
to the limb, above which the peaks of its W. border some-
times appear in profile, at least 16,000 feet high.

MOIJNT TAURUS (51) is a lofty range, containing the terraced
crater RGZMER (52), 26 miles wide, 11,600 feet deep.

POSIDONIUS (54). This walled plain, nearly62 milesacross,
includes several small objects, in which Schrtiter found re-

peated changes : the shadow in the bright little crater varied
in length, and was once replaced by a grey veil. Beer and
Mtidler never saw -anythingunusual. A good object about 64
after New.

Lrrrnow (55) and llvL1RALDI (56) shew the SSW. parallel-
ism of the vicinity : VITRUVIUS (57), Withavery dark interior,
lies in a mottled region, in one placeslightly tinged with blue.

"‘ Part, however,‘is shown on Russell's Lunar Globe (I 797), a. beau-
tiful work of art,—but faulty in detail. Madame Witte, a I-Ianoverian
lady.ha.s executed a. most perfect globe in relief, from Beer and Mii.dler’s
observations and her own. Sir Chr. Wren, when Savilian Professor
at Oxford, made a. lunar globe in relief at the request of the Royal So-
ciety and by command of Charles II., who placed it in his cabinet. It
is to be hoped thatit has been carefully preserved.
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[MOUNT ARGEUS] A small range gradually rising
towards E. to a summit, perhaps like the Niesen above the
lake of Thun, but much loftier, and ranked by Schriiter as

high as the loftiest of our It is remarkablefor the
spire of shade which it castsacross the plain at sunrise; but
it has been unjustly treated Beer and Mezdler, beingomitted
from their nomenclature, which contains many very infia-rior
hills; as it is a very interesting object, I hope I -am not guilty
of presumption in proposing a name for it, chosen fiom its
vicinity to Mount Taurus. It requires close watching, as the
shadow rapidly loses its slender point; look for it when the
ring of Plinius just heaves in sight beyond the terminator.
I have seen it thus 4.‘ 215 after New.

Macnomes (59), nearly 42- miles in diameter, is. almost
1 3,000 feet deep.

Pnocws (60) has a ring, next to 148 the most luminous
part of theM0on; yet scarcely ever visible on the dark side;
very much less so thanmany duller -o’E>jects.- Beer and Mfidler
ascribe this to theofthewall. It is the centre of
several bright streaks, not very easilyseen.

Pnws Somm (r ), an uneven, defined, always
able surface, has a peculiar tint, perhaps yellowish brown,
unlike the simple grey of Mum TRANQUILLITATLS(G).

Pnnzms A terraced ring 32 milesbroad, fil.led‘with
hillocks. '

_

Mnnnnsus (70). A very steep crater about 6,690 feet
deep; thering is very brilliantin Full. Allstheridgesrunning

it trend SW., and thisparallelism reaehw over a great
including most of the Apeunines, Hmmus, M. Va-
and the neighbourhood. 70 is the-; centre of several

h-ightsstreaks-—one is a continuation ofta. my from 180, ex»
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tending in all more than 1,850 miles. This spotwas one of
Herschel I.’3 pseudo—vo1canos.

MARE SIZRENITATIS This wide and beautiful plain is
nearly circular, about 432 miles from N. to S., by 4.23 from
E. toW.,; the interior appeared at Full to Beer and Miidlerof
a. clear light green, unnoticed by Sclirtjtor and Lohrmann,
and not easily seen even by its discovore-rs; it is set in a

border ofdark grey, and bisected by a straight whitish streak,
invisible, like all of its class, near the terminator. Towards
the W. edge of the plain is a. cuzrioua long ‘low serpelltine
ridge, discovered and figured by Schrtiter, but only well seen

from its shadow near the terminator. I have found it thus

CAUCASUS (75). Thisgrand mountain mass rises into in»
sulated peaks, suitably termed “ aiguilles”by Beerand Miidler,
as loftyasany on the Moon, those on the limbs excepted, and
reaching 18,000 or 19,000 feet. Their narmw shadows are

drawn out into ‘fine points-—a. superb spectacle, which I have
seen about 1. Quarter.

literally thousands of bright The terraced wall of
!I_,3_00 feet above the W. interior, is on that-.side crowned

Theof both resembles the ring more than is
78 isyeryremnr i ‘ble-for rows of minute hillocks lying
NW., in lines pointing to the centre of the
the finest not uncommon arrangement:
lose distinct mundsfl’. It requires -very fiwom-able light, and
-is difficult for the étuydent. I -have seen it, with wide ‘SW.
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libration, about I. Quarter. S. and SW. of 77 the surface
down to M. Seren. is t-hronged with hilloclcs-innumera.h1e,like
‘stars in the most crowded part of the Galaxy: on E. they
reach to Caucasus.

WEDGE-SHikI’ED VALLEY cs ALPS. An extraordinary cleft,
figured by Bianchini in his work on Venus; a. circumstance
unnoticed alike by Sc-hroter, and Beer and Miidler. About 83
miles long, and from 3% to 5% miles broad, it breaks in e
straigluz. line through the very loftiest Alps, with precipitous
sides and a depth of at least I 1,500 feet, in which Mont“Perc1u
or the Vignernele of the Pyrenees would disappear. It is
always easily found. Bet-ween this valley, 79 and I, lies..a
curious region all sprinkled with hillocks: Schroter estimated
them at 50; Beer and Miidler at 700 or -800 at least; they
reach 920 miles in lengthby 90 to 230 in breadth. I once
saw them finely developed at I. Quarter, in the 20 feet achro-
matic of 14.3} inches aperture, exhjbitedbySlater theoptician.

ALPS (80). A lofty and exceedingly steep chain, rising
into separate peaks: one of the highest, the Mont Blanc of
‘Schriiter (next to which our number stands) reaches, he says,
more than 13,000 feet. Beer and Méidler reduce it below
12,000. Close beneath its
E. foot, Sclzn-titer perceived,
I788,Sept.z6,onthedarkside
of the Moon, a small speck
of light, like a. 5 meg; star to
the naked eye, which having
been verified in position, and
kept in view for fully 15*“
disappealed irrecoverably:
in or near its place he subsequently found in the day-side 3.
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round black shadow as of a deep hollow, which at other
times, though under similar‘ illumination,looked onlygrey. A
copy of his figure is here given.

Paws NEBULARUM (1) and Paws PUTREDINIS (3.) are
generally so level, thatmounds of 50 or 60 feet would be ren-
,dered.visible by their shadows near the terminator.

CASSINI (81). A curious ring-plain, whose narrow Wall
encloses la scaroelydepressed space, and contains a small deep
crater. It casts long spires of shade about I. Quarter.

THE.a::'n~:TUs (82) would take in Snowdon over, with
still depth to spare.

ARISTILLUS (83) is a very grand crater, 34, miles broad,
1;l,o_oo feet deep on E. side, with a fine central mountain.
The ring stands up nobly from the plain, and is flanked on all
sides (as Schroter perceived) by radiating banks resembling
lava—streams. I have seen themWell about I-5 after I. Quarter‘.

AUTOLYCUS (84), its smaller companion, is nearly as deep,
with a similar but less evident flow of lava. This pair of
craters illustrates a not uncommon arrangement, of two rings
in. the same meridian; very similar in every respect; if un-

equal, in diameter as 3 to 4., and the smaller lying S.;
from 13 to 36  miles apart; and connected by low ridges

SW.
A.PEL'.‘NlNES (85). This very extensive is more like

the Inotmtains of the Earth than is usually the case. Its
length,according to Schrtiter, is nearly .460 miles, great
of it lying in the next Quadrant. Its side ascends
gradnal1y—theopposite aspect breaks down at once in awful
precipices of stupendous height, casting a shade through 83
miles, or losing‘ the last ray as far beyond the terminator.
Huygens (90), the loftiest peak, rises, according to Sclirtiter,
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no bad measurer, to 21,000 feet. Beer and Madler thinkhe
iconfounded two adjacent summits, and give 18,000 feet: in
-either case a superb elevation, greatly overtopping our Mont
Blanc, perhaps rivalling Chimborazo. On its apex is a minute
crater. Other stunmits, though inferior, are yet of extraor-
dinary height. and steepness: Hadley (87), facingtheCaucasus,
15,000 fee-t,——-Bradley (89) 13,000 feet,——Wolf (92) I 1,000
feet. The gradual entrance of the range into sunshineabout
1. Quarter is a glorious spectacle; and its projection into
the dark side, which may be seen by a keen eye, probably
gave rise to the early idea mentioned by Plutarch, that the
Moon was mountainous: from its abrupt-ness it does not lose
all traces of shade till 24.1‘ before Full. It contains very
few craters, and consists of ridges and peaks not to be num-

bered by thousands in large instruments: Schrotter detected
this; M‘zi.dler says it wouldtake the opportunities of three or

four years to delineate all the details which ‘a power of 800 or

1,000 will shew.
CANAL or Hronws. A fine specimen of these furrow-s lies

fortunately in an excellentposition in the MARE VAPORUIH (1.),
a tract,of which the dusky streakiness has often interested me
about I. Quarter. The canal is conspicuous enough to yield
to a power of 4.0 in a fine telescope, under any illumination.
It begins at the foot of a long low hill, as a flat. valley about
13,, mile wide by 9 miles long, which contractsto about i mile,
with precipitous sides and great proportionate depth: it passes
thus‘by four minute craters, and traverses Hymns (93) in a

veiy-singular manner, cutting down the ring,.and in crossing
the interior throwing up banks on either hand, which were -

once seen by Beer and Msldler as narrow bright lines, while
tlxecrater-bottom lay yet in shade. It bendsa little here, and
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after receiving a narrow lateral branch, and touching on five
very small craters and two broad hills, becomes wider and
shallower, and ends after about 106 miles much as it began.
S. of this are two small dark spots, one larger, and one
of a greenish hue: on the N. sideis a region worthy of notice
for its change of colour : in Full it is tolerably luminous: at

Quadratures, there is near Hyginus a large l)la.cl~:isl1 spot,
covering two mountains and the vale between. Here Beer and
Mtidler, most unprejudiced, if not oppositely-prejudiced wit-
nesses, admit a. variation of colour not dependent merely on

the angle of reflection, and possibly connected with changes
like those of our seasons.

CANAL or Amanazcs. This, discovered like the preceding
by Sclu-titer, lies W. of it; it is longer, broader, and probably
deeper. It seems to pass under the first two mountains in its
course, but the ‘others it cleaves visibly, though greatly nar-

rowed by one lofty hill. TheaccurateLohrmann saw it passing
through them all, and traced it for 175 miles. Gruithuisen
and Kunowsky alone have detected a minute prolongation of
it far through M. Tranquill. Both these canals may be looked
for about I. Quarter.

TRIESNEGKER (94) is surrounded by several minute canals
intersecting and uniting with each other in a mannerof which
there is no other known instance.

IVIANILIUS (95), a beautifulcavity, 25 miles in diameter and
7,700 feet deep, has a broad luminous terraced crater- and
peak-besprin-kledring. Being visible on the night-side, it was

one of Herschel I.’s imaginary voleanos. Schroter has seen
variations, not easily accounted for, in the relative visibilityof
this and.7O in the eartli-shine.

JUL1-Us Ca-:s.a.R (96) and Boscovton (98) are very dark hol-
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lows, DION-YSIUS and SILBERSUHLAG (101) very brilliant
crater-rings.

Near the two fine craters AGRIPPA (102) and GODIN (103)
(Which exemplify the reniarlr under 84:),Schrtiter once saw for

_a short time on the dark side, a minute point of light.
Rlurrxcus (104), an irregular crater, marks exactly the

Moon’s Equator, and is one of the few spots to which both the
Sun and Earth may he vertical. In its interior Gruithuiscn
detected one of those regular formations of which he said so
much: his figure in the Astronomische Jahrbuch for I 828
represents a somewhatcurved linewitha little crater at one end
and a mound at the other, crossed by four shorter straight.
lines; as he blamed its inaccuracy,it is not Worth copying,but
the object should be looked for, especially as its site is so con-
venient : a year afterwards he complained that it had since
been greatlyobscured “ selenospherically,”and seldom visible.

Socorro, on NORTH—EAST QUADRANT.
SrCHRCE'l‘ER (106). This imperfect crater in an intricate dis-

trictwhere the levels are bright, thehillsand valleysvery dark
grey, is the guide to a very remarkable spot a little N., the
numberon the map standing between the two objeots. Here,
in I 822, Gruithuisen discovered the regular formation which
at first attracted so much attention, and subsequently,from the
fanciful character of the observer, fell into unmerited oblivion.
The object, which he called Schrfiter (a name tran~sferred by
Beer and Miidler, when they could not find it, to the nearest
crater), and which he maintained, notwithstandingits size, to
be a Work of art, is, as he describes it, a collection of dark
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gigantic walls, visible only close to the terminator, extending
about 23 milesin each direction, and arranged on each side of
a principal meridianalWall in thecentre, from which theyslope
of and SW". respect.ively, at an angle of 45°, like the
ribs of an alder leaf; those to the 'W. abutting on a meridianal
side Wall, beyond Which Schwabe and himself subsequently
perceived their continuation: fi*equentlyhowever traces only
of thefigure could be discerned, as though it were obscured by
clouds: fiom this cause he supposed it had been quite misre-
presented by the careful Lohrmann, though he had studied it
for six months: some years afterwards it appeared to have
undergone a sudden change, and Gruithuisen himself could
scarcely make it out: Beer and Miidler, notwithstandinggreat
pains, were quite unsuccessful, till in 183 8, subsequently to
the date of their map, they surveyed and measured the region
with the great Berlin achromaticof 9% inches aperture; then
at last, among a number of curious labyrinthine details, of
which their “ Beitriige ” contains a view, five parallel valleys
appeared side by side, each about 9 miles by 3%, sloping all to
SW., with prolongations in the same direction, giving very
fairly half of Gruithuisen’s figure—a remarkable attestation
from an unf'avourable quarter. But he could call many earlier
witnesses, having shown it to several German philosophers;
Prince Metternich, too, at Vienna, foundit from his description,
and it was beautifullyseen by Schmidt and Schwabe. In
England I believe it has never been seen—possibly never
looked for. But we ought to look for it, and to see it,-—-unless
we prefer to admit the justice of Gruithuisen’s taunt, “the
scientific John Bull here has gone empty away, and behaved
himself about it just as his natmual disposition led him.” Had
I met with Gruitl1uisen’s Works in time, I would have tried to
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find it before these pages left my hands», but I heartily wish

Iny; success. No great optical power is needed, ——he

had apertures of only about 3 and 4.1- -inches; nor can a. beau-

keen sight like his be indispensable, 8.8 so many others
in Germany saw it well. But much perseverance will be

required to catch the proper moment. Though ~G=rnithnisen
considered it artificial, it does not appear thathe thought it,
what it has beencalled,n fortification.

A

-

Sums Esfromt (yr). The absence of even the minutest
crater here is» unique. Miidler subsequently picked.out to} few

withthe Dorpat telescope. ‘

Eenrmrmmsr (no) and S-wsms (111), neighbours, the
fonner more than37 milesbroad, the latter 5 miles broader,
‘connected 8. steep mountain of 4., 50.0 feet (higher than

any land in the British Isles) are curiously contrasted:
no has n fine bill, 111 is nearly" level. no

has a; widely terraced of very height .; the
surrounding ground 13 also very uneven; so that on E. side

and I found littlegdiflicultywith it. 110'is,a.l3out as as

the county of Hereford, and lies intermediate hetwen most

dissimilar regions.
.

Gornemccs (112). One of the grandest oraters,.56'mi1cs
in diuneter. It has 3 central mountain, two ,of whose six

are conspicuous; and a. noble *'¢O1T3%P0B0<1 not

of terraces, but distinct heights eeporotedby ravines:

tJ:te;-';,§ummit,-a narrow rid«ge,Vnot. quite -circular, rises 11,000
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feet above the botto1n—theheight of Ems, after which Havel
named it. Itis very brilliantin Full, sometimes, -according to
Beer and thiiijdler, resembling a. string of i pearls, of which
they once counted more 50. A mass of ridges leans

upon the wall, partly eooneentrie, partly radiating; the latter
are compared to lava, and the whole object is beautifully
figured, by Herschel II. in his “ Outlines of Astronomy,"but
he hasomitted its name. It lies on the a day or

two after 1. Quarter. Vertical illumination brings out a

gomposed of white streaks related to it as a

strange contmst with the Sinus Estuum, Beer
and Midler have shewn -.61 minute craters, believe that
more than twice that -number_ might be seen, and question
whether any level -ground is left. The part are

arranged in rows; one is very evident, where they stand so

close that but for their partitions it would be a canal, as

indeed its N. end seems to The Dorpst telescope
showed Mfidler, after his removal to that observatory, that

of the Hyginus canal consists of a chain of con-
flnent and thus the idea is strengthened that these
forms; may lmsve had .9. oommon origin. This region was

missed Sohriiter, discovered by Gruithuisen, who esti-
matediitsminute"at 4.00 or 590 feet in diameter; Beer
and Msdler give them about six times that size. Theyazze
easily seen, but the suitable illumination is fugitive ; they
should be lo,oked for while the Sun is rising on E. side of
wallof 113.

G
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V

Teens Muse (117), 9,700 feet deep towards W., has 8

fine specimen of subsequent eruption by its side.
' MILICHIUS(118). RemarkablyluminousiuFull.

Mum Insnnm (o). The largest of the circular plains, ill-
defineed E., five times as large as M. Crisium: -one half dark
and flat, the rest very

ABCBIMI-IDES (120). One of themost regular walled
'60 miles in diemeter, and «depressed only about 650 feet; the

wall, averaging 4,200 feet above the interior, carries
towers‘, thehighestnearly7,400 feet. The plainappesrsexnooth
as a mirror, but is divided into 7 nearly parallel of

brightness. Gruithuisen alone has detected a minute

craterin it. Theouter slope of the wall is verycomplex;
a magnificentobject against therising or setting Sun.‘

L.rH11zs (123),n solitary mountain, inserted in the

map of Bees: and Miidler, and in theindex of their “ Mend,”
but strangely omitted in the -text. There is nothing-striking
in its usual appearance, but it was» twice seen by Sehreter,
under very different illumination,so brilliantas to glitterwith
rays like 3 he noticed also changes in its form. Grain-
huisen never saw its radiant aspect, and thought its shape
entirely altered‘, and its size reduced, since Sohri5ter’s time; I

once found it on the terminator, 2‘ 7" after I. the
brightest objecffiin sight, and radiatingas describedubySehrliter.
On anotheroccasion I noticed a similarhill on the‘.othersside of

122, about one-thirdof the distance from 12210 [glitter-
‘ing on the terminator like a star with -found
"the &me phenomenon in a peeked hill c on 8. side of

Alps,-184+ I have also seen 131, and 9. bill‘8.e‘of it, very
brilliantin the like circumstances. Future »observation may
decide whether thisdepends upona peculiarangle of reflection



ran Moon (sncoxn qmnm.s~r). 83
and vision, or on some changes in a lunar atmosphere. 123
is, accordingto Schrtiter, about 4,900 feet high.

_

EULER (125), .19 miles across and nearly 6,000 feet deep,
is conspicuous for its bright streaks.

Hstrcott (129) and its neighbour Helicon A, form ‘a curious
twin crater, each 13 miles in diameter, and of vast depth.
Schnbterhas given thelatter of them 13,600 feet; its complete
disappearance in Full, while 129 remains conspicuous, is a

Tcinstance of peculis.rity,.and probably accounts for
the entire omission of one of them in the maps of Heveland
Riccioli.

P100(13!) is a very fine’ specimen of insulated pyramid,
a narrow base to 9,600 feet to Schriiter,

reducedby Beer and Mndler to 7,000 feet: on either estimate
amost magnificent sight from the surrounding plain.

PLAN (133). Aslight magnifier shews this “ steel-gr-ey.”7
spot, lying as a. lagoon at the edge of M. Imhrium,
foreshortened into an oval, whose proportions vary from (,3 to

to (4. to 5) in the extremes of N. or 8. libration, while its"
"fromthe N. limb is only half in the one ofits

in: the other. The rampart, not a very connected one,
averages 3,800 feet E., something less W., where three towers
crown it, theloflsiestnearly 7,300feet,anol,i1er_8omeWhsthigher

surmounting, the E. side. The every level interior,
about 60 is crossed according to Beer and Miidler
byfour fiom N. to 5., and contains three little
specks (lone perhaps craters, which may be classed
among theobjects. Gruithuisen detected seven of
these. I haveonly the central one, which, once laid hold
of, is not diflicult under a high light. But my
judge for themselveswhether the local shading «of theinterior
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is now what it was twenty-fo»u-r years ago, and for this purpose
a copy from the map of Beer and Madler (where four little
specks are shewn) is here given. This should be caref-'u.lly

watched.
G-ruithuisen had considered

these markingsvery variable.
HARPALUS (133) has a wall rising

2,800 feet above the plain, nearly
16,000 feet above the chasm below.

Sums IRIDUM (1-), styledbyand
M‘ad1cr “perhaps themost magnificent ofall lunarlandscapesr,”
is adarksemicircular bay, level almost as Water, and encom-

passed by abrupt and colossal cliffs, the promontories being
upwards of 14.0 miles apart. The ridge is crowded full of
minute, usually round summits, with nurnberless other ob-

jects: theheight is not convenientlymeasurable, but a point
of SHARP reaches about 15,000 feet. Between it

and 132 is a strong NW. parallelism. 1' is in noble pro-
jection 2'5 ‘or 3‘ after I. Quarter.

KEPLER (144), nearly 22 miles in diameter,sinl:e 10,000
feet in the deepest part beneatha very low bright wall. It is
the centre of a great ray-system, connectedwith that of 1 1'2.

Manrus (147). More than 1 00 grey hillocks, the lcfciest
little exceeding 1,000 feet, lie in a narrow space here.

Amsrancncs (148). The most brilliantcrater in theMoon;
quite dazzlingina large telescope, the steep central hill being
themost vivid part. The ring is 28 milesacross, on W. rising
7,500 feet above its inner, 2,650 feet above its outer foot: on

E. itbeccmcsa plateauwhich connects it with a -smaller and

steeper crater H1anoDo'rUs A curious serpentine valley
be noticed here, nowhere exceeding 2% miles in width,

not unlike a river-bed. The refiective power of 148 is
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extmorclinary, rendering it visible even to the naked eye on

the bright side, and with the telescope on the dark: one of
Herschel I.’s very few errors was his taking it for a volcano in
eruption. Schroter pointed out this,but the mistake has been
since repeated by others. There are, however, as alreadymen-

tioned, variations in its light, noticed by Scliroter, for which
Smyth,who has seen it of every size, from a 6 to a 10 mag.
star, says it is diflicult to account. The bright streaks
around it are no more of the nature of lava than they are
elsewhere. About4.5 miles WNW. begins a little group of
mountains, the highest nearly 6,300 feet; these appearing on

the terminator about 3“ after I. Quarter are the harbingers
of the great spot, conspicuous a day later.

HEVEL (154), a walled plain 70 miles across, contains a

straight ridge, and an extensive convexity of surface.
Amlxnoonns (168)., 31 miles in diameter, is a very white

object, includingagreat mountain not in the middle. It is a

streak-centre.
Between Tmssns (170) and FONTENELLE (171) is a good deal

of parallelism, and adjoining 171 on W. is one of the most
curious instances of it: a nearlysquare enclosure foreshortened
into a; lozenge, whose Wall-like boundaries, according to Beer
and Mitdler, “ throw the observer into the highest astonish-
ment." They are very unequal in height, and one is only a
light streak, yet theyare so regular that isscarcely possible to
imagine themnatural, till We find that they are 64. mileslong,
250 to 3,200 feet high; and 1 mile or more thick. There are

parallel ridges in the interior, and in one place the form of a
perfect cross: unfortunatelyit lies in such a position that years,
as Beer and Medler observe, may pass Without a good view
of it.
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E. of Hons!-mow (175) are three curious cleric mountains,
about 5,900 feet high.
.

Prrnseoass (176) is the deepest Walled plain in the
Quadrant, nearly 17,000 feet on SE. side.

THIRD, on SOUTH-EAST Qu.-tnnsnr.
THIS includes the metropolitan crater of the Moon, TYCHO
(180),a most perfect specimen of the lunar volcano, visible
even to the naked eye in Full, and roughly figured by Galileo
in the earliest telescopic representations. Its diameter is 54;
miles, its depth 16,600 feet or nearly 3 miles, so that the
summit of our Mont Blanc would drop beneaththe ring: the
height of its fine, central hill 5,000 feet, ranging nearly with
the terraces, from three to five rows of which border the inner
slope of the narrow wall. This noble object lies among so

many competitors that it is not always immediately identified
by an nnpractisedeye near the terminator, a day or two after
1. Quarter; but as the Sun rises higher upon .it, its preem-r
inencebecomesmore and more evident. Its vicinity is throngecl:
withhillocksand small craters, so thatfor a long distance not
thesmallestlevel spot can be found; further 01?, the craters"
increase‘, tillthewhole surfaceresemblesa colossal honey-comb.
At 180 commencesthelargest of the systems of rays, extending
over fully one-fourth of thevisiblehemisphere, one ray passing
through M. Seren. almost to theopposite limb. Everywhere
the visibilityof the streaks is the converse of that of the
shadows, so that many great ring-mountainswhich are over-

spread by these rays, become totally imperceptible under high
illumination. They have no connection Whatever with the-
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form of the surface, are not in the least elevated or depressed,
and resemble nothing on the Earth. In Full the central hill
and Wall of 180 are brilliant, the interior dark, as well as an

exterior zone, beyondwhich a light cloud forms the base of
the streaks._ Their appearance reminds me of a. vast net
gatheredup round a circular opening.

HESIODUS (187) guides the eye to a canal E. of it, in the
M. Ncsnm (3).

CICHUS (189), a crater opened in table-land, lies 9,000 feet
beneath the plateau, 4,000 feet below the plain : its ring
is perforated by a smaller crater—an object of
great interest. In 1 83 3 I perceived thatit was
twice as large as it had been represented three
several times by Schrijter. On becoming pos-
sessed of the great map, I found it therealso
enlarged. Schriiter, though a clumsy, was a
faithful draughtsman; his views have the ap-
pearance of being each independently drawn,
and theyare under differentanglesof illumina-
tion, which often vary the size of smallcraters;

_‘ J
so thathere is fair evidence of volccvm'c action ' W’,
since I 792: the silence of Beer and Mitdler, 2

being characteristic, goes for little or nothing. Two figures
are here given, of which I is a copy of Schrtiter’s design,
1792, Jan. 4.-,—2 is taken from Beer and Miidler’s map.

LONGOMONTANUS A great ring, 90 miles across, very
deep: a peak on W. wall measures nearly I 5,000 feet. The
region ismost wild and dislocated. 192, with HJ:1INSIUS(190),
a triangle of craters each highest W., as is common here,-
and WILHELM I. (191), are admitted by Beer and Madler to be
a little misplaced and out of proportion.

1

G4
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CLAVIUS (193). One of the grandest cavities in theMoon,
though ill-placedfor observation, tolerably circular, and more
than 142 miles broad ; it is encompassed by a wall, damaged’
by successive explosions, but still’ portentously high and
steep, attaining 17,000 feet in one of its W. peaks, and cover-

ing the gulf with night amid surrounding day. “ In a. good
telescope,” we are told by Beer and M'a'.dler, “ the prospect of
a sunrise upon thesurface of Clavius is indescribably magnifi-
cent.” The shaded side, they justly remark, cannot be in
perfect darkness when exposed to the reflection of such an

enormous massof enlightened cliffis. The bottom of the small
included crater lying furthestW. falls 23,000 feet below the
peak already mentioned——a space greater than the height‘ of’
Chimborazo. Well may these observers express their
astonishment thatof this gigantic 'bulWa1*knot a trace can be
discovered in the Full Moon! About 15 after I. Quarter,
Sclirijter remarks‘ that its shadow blunts: the S. horn to the
naked eye.

MAeINUs- (195). The ruin of a vast complex ring, withan

interior depressed I 4.,0'0o.— feet. Some minute hillocksand a

little hollow in its centre form a good test. The Sun rises
grandly upon it a little after 1. Quarter, but “the Full
Moon knows no Maginus! ” S. of its W. side lies a hollow,
the only dark spot under high lights in all this wild region.

Snnssunr. (196) interrupts one of the streaks of 180--a
solitary instance in so large a ring. W. of it the surface
swarms with little craters, some hardly 0-5" in diameter.

NASIREDDIN (198) and Nasireddin a, just N., are two fine
craters; thelatter reaches- 1 1,000 feet. The former I have often
wondered at, about I. Quarter, as the culminating point of
immense explosive energy.
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The GREAT CRATER-RANGE of the 13'‘ Meridian -comprises

five vast Walled plains in almost uninterrupted succession,
Which, like two other series near each limb, seem to have
been formed upon at long cleft running N. and S.—similar
volcanic phwnomena occur on_ the Earth, for example, the
Andes, and the Puys of Auvergne. The five lunar circles
greatly resemble each other in character. We begin at the
S. end.

1. WALTER has lofty peaks on its rampart.
2. PURBACH (202) is about 7,500 feet deep. NE. of it, out

of the main line, lies
Tnzssrr (203), 32 miles broad, 9,800 feet below one part of

its ring. The wall has been pierced by a smaller-and deeper
crater, against the ring of which a yet lesser mine has been
sprtmg. E. of it we find the

STRMGHT WALL, a most curious formation, regular enough
for a work of art, but more than 60 miles long, and of a Very
uniform height of 1,000 feet. To me it appears brownish.
It begins at a‘ small crater, and ends at a branching mountain,
giving it, as Beer and Miidler say, the appearance of a staff’
tipped with a stage horn. It may be Well seen from 1'1 to 2‘
after I. Quarter. We now return to the centre of our series,

3. Anzacnm. (204), 6 5 miles across. On W. side of ring
is a peak of 13,600 feet. Its neighbour

Awsrnaeros(205) is so deep--on W. Iz,ooo feet.-—-as to
be only five or six days free from shadow. E. of it is a very
brilliantlittle crater, Alpetragius B.

4. ALPHONSUS (207), 83 miles in diameter, has a steep
central peak of 3,900 feet, about the height of Vesuvius;
under a high light two bright specks, a.nd several defined
blackishpatchesvary .the surface, in thoseplacesperfectly level-.
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5. PTOLEMEUS (208) is the last and largest of the chain:
its breadth (over-stated by Sclxrijter) is 115 mile-s—a magni-
ficent lake, whose surface at sunrise or sunset is occasion-
ally seen all roughened with ridges like waves, not 100 feet
high. Pastor-ti‘ has sketched it crossed by three spires of
shade.

Mcesrrne (211) has a vast depth of 7,500 feet beneath a
wall only 1,600 feet high on the outside. A minute crater
S., Meeting A, is very luminous. HERSCHEL (212),9,500 feet
deep, forms with211 and 9% a triangle marking the Moon’s
centre.

BULLIALDUS(213),a glandcrater, 38 miles across, 9,000 feet
deep, with a quadruple central hill of 3,200 feet, is connected
by a ravine with a little crater, and is the centre of a remark-
able group.

EUCLIDES (821) is the best specimen of an infrequent
variety, the “ light-surrounded” crater. There are nine of
these, all deep, regular, not large, bright, and encompassed
immediately by a luminous cloud not resembling the white
streaks in character.

_
Four of them lie near

LANDSBERG (222),Whose ring of 23 miles, with a greatest
height of 9,700 feet, must commanda boundless prospect over
the dead level W. of it: it rises very gradually Without,but
is steep and terraced Within.  

FLAMSTE-ED (223) is a. crater combined with a circle of
banks averaging only 320 ‘feet in height, which appears com-
plete in Full.

Mann Hunoncn ('1') is a small circular foreshortened plain,
about 280 miles across, which may be detected by a keen un~

aided sight. The greater part is as distinctly green as M.
Seren., with, in most parts, a narrow grey border.
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C.-mesncs (226) has a remarkablydark centre; E. of it lie
four litt.le canals, three -of which I have seen readily,24 3'1
after 1. Quarter.

VITELLO (229) is unparalleled for having, within a second
concentric rampart, a central peak overlooking theWhole ring.

G.4lSSENDI (232),a conspicuous walled plain, 55 miles across,
lies considerably higher than the M. Hnmorum. Its
loftiest point is 9,600 feet above the interior, which contains
many minute objects: one little hill shines brilliantlyin Full.
Schrtiter noticed several changes here. Between it and
MERSENIUS (231) are two canals, seen plainly by me 4.“ 31‘
after I. Quarter. Two little craters, Mersenius B and
C (NW are very luminous.

IIA1Nz1«:L (837) is of great depth and steepness: the ring
of CAPUANUS (238) is peculiarly irregular in height.

SCIIIUKARD (239), an enormous plain, exhibitinga fine scene
between 4. and 55 after 1. Quarter, is encircled by a complex
Wall, 460 miles round. The interior is nearly level, but
its colour stronglyvaried; a curious contrast to the monotony
of its neighbour, Pnoormnss (242).

WARGENT1N (243) is a singular fbrmation ; a circular
elevated plain 54. miles ac:-om, excepting for a very slight
rampart, resembling a large thin cheese.

BAILLY (245), like a small sea, lies near the limb; its wall,
probably almost as high as that of 193, seems to run back
into the

DCERFEL MoUN'1‘A11~rs (246),a region of enormous elevation,
whose summits are occasionablyvisible in grand profile. Beer
and M'adler admit that Scliriiter did not over-estimate themat
23,000 or 26,000 feet.

Great craters lie between 242 and S. pole. Kmcmm(252)
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is 13,000 feet deep, among numberless small explosions
CASATUS (254) is still deeper; a dome upon its mighty wall
rises to about 22,300 feet. KLAPROTH (255) is a Wonder of
flatness in these regions.

NEWTON‘ (256), an irregular crater, 14.2 miles long, and
about half as broad, is the deepest hitherto observed : the
height of its loftiest tower is probably about 2 3,900 feet.

A colossal mountain range breaks up the limb here, fully
rivalling 24:6, and far exceeding anything within the disc:
it extends along a. considerable are of the 3'4 and 4.’vh~
Quadrents. In the crescent its summits frequently prolong
the horn; in Full, with suitable libration, they come out in
striking projection on the skj/,1‘ while even their apparent
bases may lie far above any lunar “ sea.” Their outline is
ratherrounded: some long ridges may be the profile of great
tings. I find a clear description and rough measure of them
by Cassini, in 1724.. Schrtiter, who did not know of this,
observed them more correctly, and named them the LEIBNITZ
MDUNTMNS (259). The E. extremity ranges with the bright

G

"' Beer and Miidler transferred this name from a spot so called. bySchriiter in the M. Imbrium close to 132, which theythought unworthy
of the designation.

1' We never sec in real Full Moon; that is, she is never exactlyoppo-site to the Sun except when centrally eclipsed ; hence there is always
a small deficiency at one or the other pole ; and consequently not only
libration but latitude must be favourable, to shew these mountains well,
and on a circular limb.

1 Yet they complain without cause that Schriitcr is not explicit here.
They must have been but superficially acquainted withhis work.
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the earlier discoverer. These and other ranges sometimes
1-oughen the limb during a solar eclipse, but Schriiter found
that their peaks then appear much sharper from the irradia-
tion of the Sun.

BLANCANUS (260), a noble crater, 51 miles in diameter,
with a terraced and turreted ring, domineers “like .ZEtna over

Sicily,”bearinga peak of 18,000 feet above the interior.
SCHI»:mER (Z61), larger and steeper, includes 10 craters and

a pa.rtition. s

Momzros (262),a very fine object, is 78 miles broad, but of
unequal height, 15,000 feet on W. side, widely terraced
within, with a bright central hill, the loftiest yet measured,-—
6,800 feet, by which it is easily identified. Its sunrise or

sunset are very fine: it may be seen in noble relief about 13
after 1. Quarter.

Gncmssaosn (265) has a central crater, whose bottom is
probably more than 20,000 feet below a great peak in the
wall.

ZUPUS (268). A valley,vely dark in Full. SIRSALIS (270),
a double

GRDLALDI (212). The S. link of a chain of great craters
lying in the meridian. This grand spot, 147 miles long by
129 wide, has a darker interior than any portion of the Moon
of equal size _; it has sometimes been detected even Without
a telescope. Gruithuisen perceived here a regular formation
somewhat resembling the letter H much inclined.

RICCIOLI —(273)is in part as dark; its ring is grand before
the rising or setting Sun.

The CORDILLERAS (274),and D’ALsnesarMouurams (275),
a series of great ranges, nearly 20,000 feet in general height,—-
much higher, according to Schroter, in parts-—rise along the
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E. limb. They extend far S., and this extremity is called the

Rope MOUNTAINS (276). Two valleys were discovered by
Schroter in profile on this limb, of enormous depth, rivalling
the height of the mountains.

Brnews (279) has on its ring a small crater Byrgius A

remarkably brilliant, and a centre of streaks. NE. of it

stands a great mountain, of probably at least 13,000 feet-—

as high as our Jungfrau.
 

FOURTH, on Some-Wssr Quansasr.
HIPPARCHUS (288),92 miles across, contains all kinds of for-

mations. Sclirtiter has seen the shadow in its interior bor-

dered on SW. by a fringe of fine lines, indicating a row of

sharp and regular pinnacles on the wall. Three small

craters, Hipparchus 17., G, and 0, (reckoned towards S.), in

and near W. Wall, are very bright in Full.
ALBATEGNIUS (289). A walled plain, 64 miles wide, very

level. Its rampart, 14 to 1'8 milesbroad,has beenall tornby ex~

plosions. Beer and Méidler counted at least 33 of theirresults:

a peak in NE. attains 15,000 feet. Its central hill, piercing
a mass of shade, forms a noble spectacle, which I have seen

10*‘ before 1. Quarter.
Craters with irregular Walls and very large central moun-

tains bend round from 289 through Ann’ (291),to LA CAILLE

(292). This last, witha Wall of 9,700 feet, is quite level.
WERNER (295) is one of the loftiest rings; its narrow ridge

ranging 13,000 feet (the height of the Alpine Eiger), above

the depth, and rising on the E. to 16,500 feet, nearly 1,000

very bright— another, at the ibot of the NE. Wall, 1s as

brilliant as 14:8, and more luminous than any other part of
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the Moon ; but this“ star-like flashingpoint," being only be—»
tween four and five milessquare, is said to be easilyoverlooked
with low powers. I have several times readilyseen it withtwo

achromatics of 3,1,, inches aperture, and powers 7 5, 80, and
144., but never of the spe-cgfied brillz'a.-nay: it may deserve
attention. '

0

ALLIACENSIS, (296) is similar to 295, but larger.
TIIEON sen. (297),Tenor JUN. (298),Anreaemus(300),are

all luminous.
ABULFEDA (305) -and ALMANON (306) have their walls

united by a row of little craters like a canal, visible about
I. Quarter.

Annnrzms. (310) sinks more than 14,500 feet. PONS (313)
has very dark spots in the ring.

ALTAI MOUNTAINS (315). This long range (whose name is
omitted in Beer and Mtidler’s map) is almost the only undis-
turbed high ground in thisQuadrant. Its rounded summits lie

awkwardly for measurement, but seem about 13,000 feet. I
have often seen the NW. face as a bright line of nearly 280
miles of cliffs-, in the increasing Moon.

A group of three huge craters follows, forming a. Wild and
region, very difficult to delineate. The details occ_u-

pied Beer and l\‘I'adler portions of more than fifty nights.
Tnnorm LU s(_.': 19) is the deepest of all visible craters, ifwe

regard the general line of the ring, which ranges from 14,000
to 18,000 feet above the chasm, with a diameter of 64. miles.
No scene in the least approaching to it exists on the Earth.
The central peak is, 5,200 feet high. CYIHLLI.’-S (320),equally
large and terraced, approaches to a square. A small crater

Cyrillus A, on its E. side, is very brilliant. CATHARINA (321)
is rather the largest of the three, and more than 16,000 feet
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deep, but irregular in character. Of this superb cluster,
319 first catches the rising sun, and I have seen it fitr beyond
the terminator, and even Without the telescope, 55 after Now:
it is a grand object when filledwithnight, through which its
glittering central peak comes out like a star. A Wide valley
connecting 320 and 321 is much better represented in the
beautifulold map of TobiasMayer, and by Russell, than by

a peak of more than 13,000 feet between them; three clefts
cut down the ring of 324. Schrijter here saw traces of a line
of little confluent craters. Double craters, too numerous not
to have somespecial cause, abound in this region.

‘ CENSORINUS (325),a minute crater, withits vicinity,is very
brilliantin Full.

MESSIER (327) and Messier A, a pair of small deep
craters, exhibited in the time of Beer and Miidler such .a

curious similarityin size, "form, depth, brightness, and even

the position of the peaks upon their rings, that it must have
been either a wonderful coincidence, or the result of some

unknown natural process. I have as yet been unable to get
a thoroughlysatisfactoryview of them with adequate optical
means, but believeIam warranted in saying that this simila-
rity no longer exists, and thatwe have in this place decided
evidence of modem eruptive act-ion. Two curious white
streaks, slightly divergent, extend from Messier A for a

long distance E., forming with the included shade the picture
of a comet's tail. Gruithuisen, who imaginedthemto be at-

tificial, states that they are composed of amultitude of distinct
parallel lines. In consequence of an observation.by Schrtiter,
who discovered this “comet,” Beer and Mtidler fortunately
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examined this spot, so peculiarly calculated to exhibit anyvariation, more than 300 times, between 1829 and 183 7, with-
out noticing any change. I 85 5, Nov. 14., I perceived withmy5.3; feet achromatic, that the E. crater appeared the larger ofthe two. 1856, March 11, I found theW. crater not only thelesser, but “lengthened obviously in an E. and W’. tlz'rectz'on.”
I have since noted the same dissimilarity with a smaller aswiall as two much larger instruments, thou_gh I have never yethad a really clear view: the last time, 1859, Feb. 8, with a53,- inch object-glass,by the celebrated Alvan Cl.-ark, I thoughtW. crater much shallower than E. The figure is taken from arough sketch, [8 57, Feb. 28: theshadow is probably too broad
in W. crater, which is that to the left in the inverted diagram.

co
GUTTEMBERG (330), like many of its neighbours, is pear-shaped. E. and S. of it lie the
P1'ma.\IEEs* (331), two mountain masses, the N. portion12,000 feet high.
"BORDA (337) has a lofty range on its W. side; a peak(Borda a) lying in the direction of the centre of Petavius rises

at one spring 11,000 feet; similar in abruptness to the AlpineWetterhorn, or the two great Pics dn Midi in the terrestrialPyrenees.
We come-now to the last of the three great rows of craterslying in -the meridian, consisting of the four following objects,which must be looked for in the crescent 3‘ or 4.‘ old, or at

a shorter interval after Full.
* nnmp in nrnifl-ml in 41.». 1: 1HI'.... h v



its grand double rampart, on E. side nearly 1 1,000 feet high,
'th- a central hill and canal,

MAUROLYCUB A noble walled plain, sure to be

found in grand ;r‘e1i‘ef about 1. Quarter, 0

i

.

Quarter. Its complex rampart is heaved up on: B. side

to 13,800 feet:—-on W—., though not according to ‘Bear and

‘Miidler quite so lofty, I have ofien seen it more oomigicuous
in the increasing Moon. The same observers fieacfibethe

as crossed by 12 6.-ivergingbright
The ring of BACON (360) has it peak»oniE.»di,<1e~nea.rly~as

high as 358, and on the top of itlfi -aide a row of five

minilte craters.
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MARS.

sunny face, thathis supposed malignant aspect is changed into

that of a. miniature Earth, which we might, without much



ireversedecimumemnees, expands to 23-5". Every opposition,
however, should set the teleseope to work; and we will pro

Mttdler stated at one time that this phasis, is always narmwer

than it should be by calculation; but in a subsequentpublica-
tion the remarkis not repeated. Pastorfl‘thought he saw a

phosphorescence on the dark part: but. he was not a very
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to one side of the globe;) so that the habitablearea may pos-
aiblybemuch more alike than the size of the planets. The
dark spots were early seen, and a long series or drawings is
extant from Hooks, Cassini, and Ca-mpani, in 1666,‘ to Jacob.
Secchi, and De La Rue in the present day, with some general
eorrespondence,1' but wide difierence of detail; may be
due to difierences in telescopes, eyes, and climates, and istill
more to the great real change owing to the inclinationof the
axis; showing as sometimes more of N., sometimes of S.
hemisphere :

a

still the explanation seems inadequate, and we

might at fix-st doubtwhether our land and sea were not van-
ishing into nothing’more than vapours. The older observers
thoughtthespots variable: Herschel I. perhaps took the lead
in supposing--themto be‘permanent, an idea which Kunowsky.
as reoentlyiaa I822, fancied was due to himself. Sch:-i)‘ter's
work on Mars, the “AreographischeFragments," which was
to have contained.1524 figures, was unfortunately left in MS.
at his death in 13:6, but hehas stated that he and Olb-are
foundthemrapidly. Beer and Madler took up the
ject with great at the peculiarlyfavourableoppositionin
1830, recovered some of lliunowskfs spots, and from their

* Humboldt, following Delamhre; says that Cassiul does not «seem to
have of thespou*:m after 1670. Ho malt‘
overlooked the figures in Phil. Trans.No. :4. Kaiser has -shewngfrom
the118. journal of Huygens. that the latter discovered the

.
1' Herschel I.'s_general figure in Phil. Trans. 1734, if he

snot unlike Beer and Mallet’: polar ‘projections;
1: 30° :8’, according to Beer and Mildler, and Herschel 11.. But is

not a mistake for the complementary angle athar
Herschel 1, 61° 18’ for inclinationof axis to orbit at Mars." ;599.:4.2.’ for
do‘. to--.'Enrth‘secliptic, ‘obliquity on Mars, 28° 4.11’: bnt_~9_b° 6-» e59°4-3 =-

343°. ‘t8’.~; e
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ally seen for 50 years ; ' in that they could not long escape thetelescope. They were thought to resemble snow before[H9-:taehelI:’§e‘#=in;es.;;1.1,eeew2 tmtheideaby ascer-
" 4% M T"

. . and increased 

   _ _ 3 4 _
I,,f91md theywerealways) opposite; other, both ereutaf the disc at the gme tune. Miidler, and Seenlnemth

 



with thepoles of rotation ;—-still they should be diametricallyopposite. These observers found in 1837 the N. pole sur-ronndea by a conspicuous dark zone, the only well-marked
spot in ‘sight, which they thought might possibly be a marsh

--anal] bright spot at the edge of the snow. On thewholewe
must adopt Secchfs view, who, with every advantage of sky-antlsitelesoope, thinksmuch investigation is here required.The Atmosphere. Such an appendage is implied in theformation of snow, the uncertain shape ofthe darkspots, snflusual disappmrance towards thelimb: Beer and Mfidlerfa gs theqialso better definedin the summer than the winterof Mamldi saw and delineated a dusky belt for 3 con-sidersble time I 704.; somethinglike it also appears in thesignsofWho, from-movementsin thesebelts, inferredwinds as rapid as'o1u' own. Some of Herschel Ifsfigurashevé
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white belts, and he says t.hat besides the permanent spots he
often noticed occasionalchanges of partial bright belts, and once

a darkish one; We should however, perhaps, have expected
that clouds would always reflect a brighter light than land or

Water. The bright “menisci” or ore-scents which some ob-
servers have seen illuminatingthe E. and W. borders of the
disc may have had an atmospheric cause, as Well as the nu-

merous patches of yellowish and bluish light upon the limb
described by Mitdler, at Dorpat, in 184.1. The atmosphere is
probably dense, but Cassini exceeded all bounds in supposing
it could obscure small stars at some distance; this efl°ec.t, re-

sulting from the contractionof the pupil in a bright light, was

imperceptible in the great telescopes of Herschel I., and the
idea has been overthrown by the experience of South, who
has seen one contact and two occultations of stars without
change : in the last, his great achromatic, I 1-} inches aperture
and nearly 19 feet focus, actually shewed the star neatly
dichotomized in emerging. This is not surprising, for the
atmosphere, if in proportion to ours, would not extend more
than 0'3” beyondthe limb when nearest to the Earth.

Favourable oppositions will occur in 1860, 1862, and 18,77.

The MINOR PLANETS hardlycome within the design of these
pages, though the more conspicuous of them may sometimes
be found by the Nautical Almanac Without much trouble.
But any investigation respecting the discs, nebulous envelopes,
and irreguL1r light of a few of these extremelyminute bodies
belongs only to first-rat.einst.run1ents.
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JUPITER.

THIS magnificent planet is an excellent object, in view for
months together, and for some part of every year, shining With
a brilliancy which near the opposition casts shadows in a

darkened room, and has been compared to thatof a coach~lamp
in the Earl of Rossc’s reflector; it is attended, too, by a most
interesting retinuc. In the latter even a very moderate tele-
scop.e will shew one of the most diversified scenes in the
heavens. Not only from night to night, but often from hour
to hour, incessant changes will catch the eye; and since the
orbits of all the satellites lie nearly edgeways with respect to
the Earth, the retreating and advancing motions appear to
intersect one another, and these miniature planets are seen

overtaking, passing, meeting, hiding, and receding from one

another in most beautifuland endless mazes. We begin with
the features of the globe.

1. The Ellz'_ptz'c£ty. No heavenly body (except at times
Venus) shews a disc so readilyas Jupiter; a very low poiver
will bring out his noble face, I I times larger than our Earth;
and with higher Inagnifiers We shall soon perceive that it is
not circular, but a little flattened N. and S!‘ This is very
obvious, yet it was doubted at one time by Cassini, andmissed
by Hoolze, though he drew the spots of Mars, and directed
particular attention to the polar flattening of the Earth. As-
tronomers differ as to its amount; from many comparisonsand

"* The beginnermay be reminded that the points of the celestial com-
pass onlygstand straight when the object is on the meridian; but at all
times they may be verified by recollecting that the motion through the
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observations Main fixes it at a littlemore than of the equa-
torial diameter. Once noticed, it is so evident thata good eye
will not tolerate the circular figures too often used to represent
thisplanet: and the student who wishes to draw thebelts had
better prepare oval discs beforehand,which may be done thus.
Make a rectangle 16 high, 17 wide, on any convenient scale of
equal parts; find its centre by intersecting diagonals; describe
a circle on this centre touching the top and bottom, and then
pull out as it were the sides of the circle to touch the ends of
the rectangle, altering the curves by eye and hand till a
tolerable ellipsis is produced : ifmany figures are wanted, cut
one out neatly in card,anddraw the othersby means of its edge.

2. The Phasis. The orbit of Jupiter is so far external to
that of the Earth that there can be but little defalcation of
light-— ordinary books say name: a. diminished breadth is
however measurable, if not visible, in our best instruments,
and a moderate telescopewillshow the approach of thegibbous
form about the time of Jupiter’s quadrature, in a slight shade
along the limb furthest from the Sun. This was recorded by
myself as far back as 1.83 8, May 30, but I believe I had seen
it previously,as often since, with the 5% feet achromatic: it
has recently been taken notice of by De La Rue and Secchi.
I have thought it plainer in twilight than darkness; a fact in
accordance with many similar observations by eminent «astro-
nomers.'|'

,3. The Belts and Spots. The early telescopes must soon
* Secchiis grand achromaticand pure sky give ,'3.
1' The most perfect telescopic vision is sometimes attained under un-

likely circumstances,—such as fog. twilight,and moonlight: every object
is best seen under certain proportions of light and power and contrast,
which are matter of experience ; and in such experience lies much of
the ohsetver’s skill.
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have shewed grey streaks across the disc; and it would be
found in time that, though always lying in one equatorial
direction, they were not permanent, but subject to sometimes
very gradual, sometimes very rapid changes. Of the latter
Herschel I. gives the following extreme instance. “ I had
beenobserving Jupiter for some time withthe 20 feet reflector ;
I never saw him more satisfactorily; he was covered with
belts. My wife sent for me to take my tea, I left my tele-
scope with Jupiter in the field of it covered, absolutely
covered with belts. After I had taken my tea, I returned to
my observations; but on bringing Jupiter again into the field
of the telescope, no vestige of belts could I detect. The
time I was absent from my telescope was not more than 20”.”
Such cases are rare; but changes, on a vast scale when we
bear in mind the size of the planet, often may be traced
at short intervals. The equator is generally luminous, having
on each side of it a dusky streak, beyond which a series of
narrower stripes extend to either pole: but the arrangement
isvery uncertain in all respects except thatof constant E. and
W. direction; oblique, curved, or ragged streaks are however
sometimes seen, and the belts are frequently interrupted, as
well as varied by waved and festooned outlines and looped
appendages. They (thelarge belts especially) have a brown-
ish or coppery hue: of late they have been singularly flint.
'Spots, equally uncertain, are fi~om time to time visible. They
are occasionally luminous, more frequently very dark:
one of the latter, seen by Hooke in 1664. and Cassini in
1665, was unusually permanent, having been observed, with
many interruptions, till 1715; it even seems to have re-
appeared as late as 1834,* always with the S. equatorial

* According to Hind, however, these spots were on opposite sides of
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belt, though the belt has ofien been seen without it;

An yobeaervation by South affords a. beautiful illustration
of the evanescent nature of some of these objects, “ On
June 3, 1839, at 13*‘ 4.5"’ (aidereal time) I saw withmy large
achromatic, immediatelybelow the lowest ['3 edge] of the

principal belt of Jupiter,.a spot larger than I had seen before:

it was of a darkoolou1-,.lbut certainly not absolutely black. I

estimated it at 9. fourth of the plu.net’s equatorial diameter.

mono extent wee such that on my wishing to have a.

of it, oneaof the gentlemen,who was a good draftaman, kindly
undertook to draw me one : whilst I, on the other hand,

into the teleaoopeof the 5f. equatorial, at 135 455 (sic), I
astonished to find thatthe large‘dark spot, except at its

and western extremities, had beoome much whiter than

A very dfiferent of spots has recently been

minute white roundiah specks, about the size of on

the dark S. belts. .Da.wea first saw in 1l.849_, I_aa;aaell in

-tli;¢_a,._oqt1n.t_or. The spot, or ratherspots. of 1:834.had hoonoaoenby Bohwabo
vin_1$'£8,and by myself with a fluid achromaticfiiin 1"8'3r and 1832.

a very large black».spot in 184.3. were visible at

the $23;1‘3;5.3- ~
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i850, withhis reflector, one thefinest instruments in theworld,
2 feet aperture, 29 feet focus. Dawes has since given several
striking drawings -of them in the Monthly Notices of the
Astronomical Society, and they have been seen in the great
cchroma_ti_e;2:of9 inches aperture reoently'erect.e€1by Sir W. K.
Murray ‘in Scotland. The)! are evidently not permanent.
Common telescopes willhave no with them, or with
the similar-traceswhich Lassell has detected on the bright
belts. these phaanomenaprove an atrnosphere -vsporons
and unstable like that of theEarth; even in our own at-
mo¥s‘phere,‘when9near the “dew point” or limit of saturation

moisture, changes sometimes occur: a cloud«
banl: observed by Herschel II, ‘.1817, 19, was precipi-_~
cared so rapidly that it accessed the whole sky earn E. to W.
at the rate of at least goomilesper hour; and alterations fin-
more sudden are f¢0IiO.ei*Fa_.ble"-where everything is on a gi-
gantic scale. The ancient astronomers’ soon took view,
and Huygens speaks ofclouds andwindson Jupiter; but they
seem to have looketi upon the dark as the cloudy belts, for-
thstto an eye placed above them, vapours in esunshine
would appear whiter than_the globe beneath. Schriiter made
the. same mistake, and Herschel I. for a time, though
subsequently he perceived the truth, that thedusky belts are

the body of the planet: this is confirmed the invisibi-
lity_o_fthe darkest spots towards theLimbs, and therfsdingaway
of thegrey streaks towards their ends ;—an appearance which
I ne*ver~oould quite satisfymyeelf of, but which seems verified
by larger telescopes,‘ and must indicate great density of

A

"' Herschel I. doesnot Inenti_6'n"‘it’: son describesand represents it*:*
it is greatly in theciumsyfigures of Beer and Miidler, and
does not appear in'thé..eXqfl.i$ii..ef-designof De La Rue-

! 2
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atmosphere; this cannot however be of much depth, or it
would be made apparent when the satellites pass behind the
disc. The equatorial direction indicates a “ trade-wind,”
more immediately the result of rapid rotation thanthe currents
of the Earth : several observers have noticed the usual forms
of clouds, and Piazzi Slnyth, in his recent charming book
“ Teneriffe,” has described in the most graphic manner the

appearance of “ a windy sky ” and the shapes of driftin'g and
changing vapours, seen with the grand achromaticof 73,- inches

aperture on “ thepeak of Teyde," and beautifullydelineated
in his more scientific “Report.” The great dark spots possess
more stability,as though some portions of the surface cleared
the sky above them for a considerable time; yet these, or

rather the vapours round them, seem liable to displacement,
as theydo not always give the same period of rotation. This
however, according to Beer and M‘adler, is very nearly
9*‘ 5 5“ 30" for day and night? The equator of thishuge globe
is thereforeflyingz8,ooomilesanhour,or between7 and 8 miles

every second! and a few minutes show the movement of the

spots, but puzzle the draughtsman. We must now proceed to

THE SATELLITES.
Are these little moons visible to the naked eye? The

question has been usually negatived, as, though I (229. the
first, or nearest) is about as far from Jupiter’s surface as our

Moon from the Earth, they are very minute, and over-

powered by theplanet’s rays. Yettherehave beenexceptions.
A tailor, named Schtin, at Breslau, who died in IS3 7, always
and indisputably perceived I and III, when suificientlydistant

from Jupiter. The Marquis of Ormonde is said to have seen

them in the sky of Etna: Jacob and another have made out

"‘ Airy, from Cambridge"observations in 1834., makes it 9' less.
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III at Madras: the missionary Stoddart at Oroomiah, in
Persia, states that he could detect some of them in twilight,
before the glare of the planet came out; and under the same
circumstances two are said to have been very recently per-
ceived by Mr. Levander and others at Devizes: ""' once (1332,
Sept. 1), III and IV being on the same side, and far from
Jupiter, I saw them, though not separately, through the con-

cave eye-glass which corrects my near sight. To try this
experiment, the planet had better be just hid behind some
object, though I did not find it necessary: but any small
telescope will bring them out, and a powerful instrument will
even shew them in the day-time. Like Galileo, we may not
at first perceive all four, as some are often invisible before or
behind Jupiter, or in his shadow, but We shall soon recognise
the whole train, and must attend to the followingparticulars.

1. Their Identg/ica'tz'0n, a matter of some importance. III,
if well situated, is usually brightest at first sight. IV goes
much further than the others: but the best way is to consult
thedaily configurations in the Nautical or Dietrichsen's Al-
manac, ‘attending to the explanation of the symbols. °

2. Their Jllagnitudes. Even a small instrument Will shew
thattheir light is steadier than thatof stars; this arises from
their possessing real discs, which will soon be “raised” or

drawnfout, with increase of aperture and power; and beauti-
ful miniature full moons they will be found to be; by. no

means, however, of one size. Struve’s last corrected measures

give I, 1-o15"'—II,o-911”—I1I, 1°48 ”—IV, 1'273”.'|' This
* This occurred about 10"‘before a remarkablecrimson aurora, 1859,

April 2.1. Compare theobservationof Venus, p. 4.3. Herschel I. found
no perceptible effect from auroral light.

‘I’ Secchi gives o'985”. I'o54.”, r609”, I'4.96"’. The two first measures
are due to a single day; this anomaly will be again mentioned.

I 3
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accounts in part for their“different brightness, but. La difference
of reflective power must be oombinedwith it in the general
e'fl’ect: and the individual light of each varies at different
times. From many comparisons Herschel I. and /Schriiter
considered that-, like our Moon, they always turn themme

side to their primary, and consequently different feces--some
of which may be darkened by spots-—to us: this hasvbeen

contrary; sntlmany years ago, when I some attention
to this subject, I have seen it repeatedly by
Those who would study these changes must hide the plan
behind a. narroyvbarin the field,made by temporarilyremov-

ing thefield-glam, and placinga thickwire, or strip of metal,
or wood, or -card, against the which forms the
edge of thefield: it iyselso advantageous to throwthesatels
lites a little out -of focus, as thuswe eliminate, as mathemati-
cians say, or get rid of, the impression of size, whiohmight
mislead the eye. Herschel I. used 9. convenient mode
of expreming difierencesof light by stops of diflerentvalue;

I II,IV wouldsignify that III was much
than I and II, and these again a -very littlebrighter

than IV. The distances from Jupiter he in

diameters of his disc, and the [direction of 8atellite's___



of its orbit; The approximate periods here given willbe of
use: I—1° I8“ 28'“. IL-3‘ 135 15'“. III——7“ 3*‘ 4.3"‘.
IV-—-16¢ 1.6‘! 32'“. Spots, as we shall presently see, may
cause thisvariable light: but a stranger source of anomalyhas
been peIiceived,—-the discs themselves do not always appear
of the mine size, or form. Maraldi noticed the former face
in 1707; Herschel I. 90 years afterwards, inferring also the
latter; andbothhavebeen since confirmed. Bee:-landMiidler;
Lassell, and Secchi have sometimes seen the disc of 11 larger‘
than Land Laselhnnd Secchi and hiaamistant, have dia-

eeen thatof --III ir1'eg'ula1' and elliptical; and according
to the Roman observers, the ellipse tloea not always lie the

genecallyred. I have cfien thought ruddy. One un—n

fiwourable “night of very thin white haze (1832, Oct.
I found the colours of II III and IV unusually contrasted;

the fluidand the
n 5} feet ‘achromatic,I heve fancied IV,when

distant from Jupiter, and especially when viewed ob.
liquely, encompessed with he little scattered nebulous light.

1 4
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It certainly is very unlike III when they are near together;
but the difference perhaps arises only from colour.

4.. Their Eclipses. The fading away or breaking forth
of these little attendants, as they pass into or out of the great
cone of shade which their monarch casts behindhim for half a

hundred millions of miles, is always interesting, and, when
not too near the primary, within the reach of moderate instru-
ments. The time must be taken from the almanac, long
enough beforehand to be quietly prepared with the most
suitable eye-piece, and a sharp look~out must be kept, as the
diminution or increase of light, though not instantaneous,
is speedy, especially with I and II. The planet had better
be concealed behind a bar. Both Immersion and Emersion
may be seen of III and IV, if not too near opposition; this
can seldom be done with H, never with I, as the disc of the
primary interferes.

5. Their Occultations by the globe of Jupiter: frequent,
but not easily made out, nor interesting, as they shew no
effect of the planet’s atmosphere. Schumacher once saw a

weary‘ gazing in these cases, and such a solitary instance is
worth recording and no more.

6. Their Transits. The most beautifulphzenomenaof this
beautifulsystem; often recurring, and not too difficult for a
moderate telescope: thefirst known instance having. been seen
as early as 1658, with one of the old unwieldy refraetors, by
its skilful maker Campani, and my fluid achromatic, 3 inches
aperture, having ofien given me a pleasing View of the scene.
When a satellite is seen rapidly approaching Jupiter, on the
1“ side is, theside following as the. object passes through
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the field), a transit is inevitable : the satellite will glide on
to the disc like a brilliant bead, and remain visible from its
greater brightness for some distance, — according to South,
% or % of Jupiter’s diameter, till it is lost in the luminous
background, to re-appear after a time, and pass off’ in thesame
manner. But this is not all. An astronomeron Venusmight
witness a similar transit of our Moon across the Earth at the
time of one of our solar eclipses, but he could scarcely if at
all perceive the black dot of shade which our attendant casts
upon us, as, from our comparative nearness to theSun and the
breadth of his disc, the cone of lunar shadow tapers so ra-

pidly that its end falls short of the Earth in annular eclipses,
and in total ones covers so small a spot on the surface that it
would be invisible at any considerable distance.* But
Jupiter is so much further from the Sun that the shadows of
his satellites form much longer cones, and falling but little
diminished upon his disc, traverse it as singular and conspi-
cuous objects, perfectly round and as black as ink, at varying
distances p or f, (that is, preceding or following through the

“ The greater axis of the elliptical darkspot which traversed England
jvery nearly in the course of, the annular eclipse of 1858) during the
great total eclipse, 1715, Apr. 22, is given at I 50 miles, from Dartford to
Oswestry,in a curious “ Description” or map of its path, by Halley, now
in my possession. It is accompanied by the following characteristic
notice:——“ '1_"he like Eclipse having not for many Ages been seen in the
Southern Parts of Great Britain, I thought it not improper to give the
Public}: an Account thereof, that the suddain ‘darkness, wherin the
Starts will be visible about the Sun, may give no surprise to the People,
who would. if unadvertized, be apt to look upon it as Ominous, and to
Interpret-it as portending evill to our Sovereign Lord King George and
his Government, which God preserve. Hereby theywill see that there
is nothing in it more than Natural, and no more than the necessary
result of the Motions of the Sun and Moon; And how well those are
understood will appear by this Eclipse.”
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field,) according to the relative positions of the Sun, Earth,
and Jupiter. When not near opposition, the shadow, especially
of" III or IV, may be far Within the disc, While the wtellite
shines out in the deep blue sky. Occasionally two of these
total solar eclipses may be seen at once on Jupiter, and
it will be interesting to mark their unequal velocities and
distances from the satellites to which they belong. --
Such is the regular mode of transit. But remarkable ex.-
eeptions are not uncommon, owing to the variable bright-
ness of the satellites, which sometimes cross the disc as

dusky or even black specks; when deepest, almost like their-'
shadows. Thisseems to have been first noticed by Cassini in
1666, but was more fully described by Maraldi in 1707, and
referred to rotating or variable spots. After a long interval
Schriiter and Harding reobserved thephamomenon in I 796,‘-
and perceived that the spots were sometimes only partial.
More recently the great telescopes of Lassell, Bond, and
Secchi have shown that these little moons are liable to the
formation of spots, just dark enough to be imperceptible in
front of the fainter limb of Jupiter, but to start out rapidly
in advancing upon" the greater.brightness of his centre, Where
they are generally dusky, irregular, and smaller than the
shadow, proving their partial extent. I have sometimes seen

themreadily my 5% feet telescope. South,who once found
with his large achromatic, two satellites of a ‘light chocolate
colour and their shadows on the disc at once, (Which must
‘have been what he calls it “ a lorious view” sa s he nevera 9

_

*-In 1785 and 1786 Schriiter repeatedly saw-round blackspots tra-
versing Jupiter rapidly, like shadows of satellites. It seems very
unlikelythathe should have been misled by these dark transits, yet that
suspicion will arise. It is quite unaccountablethatHerschel I. and Beer
and Miidler should have passed by such obvious phaenomenain silence.
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saw one black : but at Caiiilnidgje U53. 1848, Jan. 28, when
the slizulexvs of I and III were botli in traiisit-, III itself “was
seen with the great. ref'1~:-1et.o1'”*'* (Bond's) “under very beau-
ti lnl «lefinit.ion, as :1 black spot between the two shaclows, and
not to be distinguished from them except by theplace it occu-

pied. It was smaller than its shadow in the proportion of 3
to 5, not (l11Sl{lSl1 simply, but quite black like the slmtlcm-'s.”
Hartiiup at Liverpool has also seen IV “ only a few shades
lighter than the shadow.” Sometinies these spots have been so

niarked on III as aettially to be visible to Lassell and Seochi,
when it was shining freely in blue sky; t.l1elatter, who sees
it reddish, and like the spotted face of Mars in a. small glass,
has even given drawings shewing them and their rapid mo-
tions in 1855. These are so curious and so little known in
EnglandthatI have been induced to copy some of them, though
most inaccessibleto “ eoniinon telescopes." Secchi would hence
Aug. 26. 19“ 20"‘. Aug. 26. 21*‘ 10'". Aug. 27. Sept. 9.  

infer a. swift axial rotation : if so, these satellites must differ
essentially from our Moon: that tliey do so to some extent
is clear from the epliemeral nature of their obseurations, the
some satellite often passing across Jupiter bright and da.rl~: at
tl1ei11te1'va.l of a single revolution in its orbit. An extmct
frcnn my own observat.ions, of a. date long anterior to those of
Lassell and Secchi, may be perniitted as an eneouregenient to
the possessors of ordinary instruments. “ 183 5. Jan 26.

"' zzg feet focus, I 5 inches aperture, by Merz, Fraue.nhofer’s successor.
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1011 30*“. 250 [power of 5} feet achromatic]. The 4”‘ [a little
past inferior conjunction] was very pale, and rather ruddy;
its disc not only smaller than that of the 15* or 2“, but ap-
parently imperfect as if spotted. Had the night been more

favourable, thismight have been a very interesting observa-
tion." Gruithuisen says that on two occasions he has seen the
light of III reduced to a mere ring.

From this change in‘ the aspect of a satellite in dark transit,
Lassell justly infers a far greater diiference of brightness
between the centre and circumference of Jupiter than could
have been suspected; a white disc would not be converted
into a black one from ‘mere contrast, unless the light of the
background varied in a corresponding manner: and it is very
strange that thisvariation is so little otherwise apparent to
the eye. On optical grounds we should hence deduce a very
smoothsurface for Jupiter, and one not covered with vapour,
since this, as we see in the dense white clouds of our own
sky, -would grow theedge. But there
are other mysteries about this system. lWhen Cassini once
could not perceive the shadow or 1, though a should have
been on the planet, -We may it upon imperfectionof
the old yet theywere of excellent worlnnanship,
and Cassini was seldom wrong. But Lassell, a witness above
all suspicion, has seen the shadow of IV very much larger
than the satellite, apparently “twice as great in diameter,"
even before the latter had entered upon Jupiter, when it
should have been enlarged by irradiation; and has found that
the same shadow actually surpasses that of III, though the
direct measures of their discs give an opposite result} South
' Gruithnisenhad noticed that the shadows were to_o large, Secchi

saw thiswith H. An ana1ogy—not an explanation-—maybe found in
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many years ago published in one of thepublic journals a most

interesting observation, which I greatly regret that I cannot

recover, but I am confident as to its tenour, which was, that in
his great achromatic he perceived each of two shadows of
satellites on Jupiter to be attended by a faint duplicate by its

side; traces of which could be just detected with a smaller

telescope of (I believe) 5 feet. --» But the most surprising is a

phenomenon which requires, and possesses, the highest at»

testation. 1828, June 26, II, having fairly entered on

Jupiter, was found 12 or I 3"‘ afterwards outside the la’-nab,
where it remained visible for at least 43“, and then suddenly
vanished. The authorityof such an observer as Smythwould
alone have established this wonderful fact; but it was re-

corded by two other very competent Witnesses, and (what is

especially remarkable) at considerable distances, Maclear at

12 miles and Pearson at 35 miles from Smyth at Bedford.
Explanation is here set at defiance; demonstrably neither in
the atmosphere of the Earth nor Jupiter, where, and What
could have been the cause? At present We can get no

answer.*
___+._.

SATURN.

FORTL‘-NATELYfor the student, a common telescope will exhibit
some part of the Wonders of this superb planet, unparalleled
in our own system, invisible elsewhere; and they whose ex-

theednrationof lunar eclipses, which proves the shadow of the Earth to

be larger than it should be from theory.
" Gsmbart says thatat the immersion of I, 1823, Oct. 19, “ lo satel-

lite a disparu ct reparu plusieurs foisz” but in this case qn. as to the
state of the air, or the eye?
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pectations have not been unduly ‘raised by designs from the
best telescopes will be delighted with the scene in their own.
The niinuter details require in general great optical perfection;
but some of them may now and then be rca.ched, though with
a feeble grasp, by ordinary instruments, and our readers may
have occasional access to more powerful means; it seems best
therefore to be circmnstantial.

.
We shall describe the Globe,

the Rings, and the Satellites, in succession.
The Globe. Though about 77,000 miles* in equatorial

diameter, second only to Jupiter, and nearly 10 times larger
than the Earth, this noble ball has so little density that it
would float like cork on Water, which is about -41 heavier, and
therefore, if any were found there, would sink to its centre;
while on the probable supposition that the density of the
globe decreases outwards, its surface-materialmust be lighter
still,and the conditions of existence there wholly unlike our
own. Day and night, clouds and winds, summer and winter,
the only steps in the analogy, leave an immense distance to
be overpassed; and the tenfold nearer approach of modern
astronomers has not bridged over the chasm which foiled the
enquiries of Huygens, and kept him still in ignorance of the
wonders beyond it.1'

1. Its Ellz']Jtz'cz'ty. There is no doubt of this compression,
but much uncertainty as to its amount; the inclinationof the
axis, corresponding with that of the ring, causes some difli—-

* Measurements differ at little; Hind’s results have been adopted
throughout.

1' “Ad longinqua Saturni regna propius nunc qnam antchac quie-
quam gadivi, ct usqne co progressus sum, ut vasti adeo itineris pars una
centesima tantummodo reliqua fnerit: quam si quo pacto superare
potuissem, quot, qualiaquc . . narranda habcrcm?’
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culty; the intersecting outlines of the ring occasion more,-
deceiving the eye so that at one time Herschel I. and others
im. crined that the ball was doubly flattened, at the equator as

well as the poles. The best values of the compression vary
between a little less than g— and a little less than 1315: at any
rate it is very considerable. It is of course best seen during
the disappearance of the ring.

2. Its E;z:centrz'city. Schwabe, though perhaps anticipated
in perceiving that the globe is not accurately in the centre of
the ring, first drew general attention to the fact, observed by
him in 1 827 with a 3% feet achromatic. It has been doubted,
but seems establishedby measures which give thedarkopening
a‘ very little smaller on W. than E. side : * theRoman ob-
servers considered it very evident, but rapidly variable, in-
1 842 and 184.3 : I have sometimes fancied it visible with the
5!‘; feet achromatic. It has been thought theoreticallyessential
to thestabilityof the ring.

3. Its Belts and Spots. Darker and lighter bands diversify
the globe, drawn lengthways by a swift rotation, changeable,
and more varied in colour thanthose of Jupiter. Herschel I.'s
“ quintuple belt” ofe alternate light and shade is now seldom
to beseen: usuallya strong whitish band, the brightest part of
the ball, surrounds the equator; on each side is a broad brown
or esornevwhat ruddy zone, with many streaks and markings,
generally parallel; then a similar greenish or bluish grey
region extending to the poles, which are capped by a darker
patch of the same tint, with sometimesa pale central space.
St-range to say, Beer and Miidler amimed these belts, which
Huygens disjcovered with his old refi-actor, and I have
often seen.

"' Gallet, thesupposed discoverer, reverses this position.
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—Spots are uncommon, and the instances easily enumerated :

Herschel 1., I730 *3-—'3chr«'oter and Harding, 1796, 1797 _....

Schwabe, 184.7 -—Busch, a bright spot, 1848. Bond in 1854.,
and De La Rue in 1 856, figure some darker patches in a belt.

—-From the unequal strength of parts of his quintuple belt
Herschel I. found the rotation I0“ 2911‘ 178. Schrtiter, from

various spots, 1 lb 51'“, I I" 4.0"‘ 30", and rathermore thanI 21‘.
The precise period is probablynot known. Another fact indi-

cated an atmosphere to Herschel I.,——thehangingof the satel-

lites on the limb previous to passing behind it, the reverse of

Jupiter. This appearance, unrecorded by others, should be

carefully looked for towards the disappearance of the ring.
The System qf Rings, so far as has been ascertained, is

unique; and the only level surface, or rather collection of

level surfaces, that we know. From the combinationof its

inclined position, its parallelism with itself, and Saturn’s revo-

lution round the Sun, it will alternately shew each side to a

distant spectator, and in two opposite points of the orbit come

into an edgeways position and disappear. The Whole revolu-

tion occupying nearly 29% years, all the phenomena of in-

creasing and decreasing breadth will be gone through in

something less than I 5 years, for each side of the ring: and

the edge-—vievv having occurred in 1 848, and theWidest opening
in 1856, the next disappearance will be in 1862, and the

next full view (if the term may be applied when the breadth
almost. exactlyequals half the length,) in 1870. To a fixed

spectator in the Sun, the ring would vanish but once as it

changed sides to him, from thinnessalike and Want of light;
-“‘ The object figured by Herschel I. in Phil. Trans. 1790, is called

“ a strong, dark spot. near the margin of the disc,” where even Bond's

great achromatic fails to trace the belts, and where, on Jupiter, the

darkest spots would be imperceptible through his atmosphere.
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on the Earth, being neither in the centre of Saturn’s orbit, nor
at rest, we may find it disappear in four positions— either
edgeways to Sun and Earth,—edgeways to Sun but not to
Earth, when it will be too faint, each side having only a very
little horizontal light, — edgeways to Earth but not to Sun,
when, though enlightened, it will betoo narrowto bevisible,—-
or edgeways to neither,ifits darkside is towardsEarth: themo-
tion of Saturn however carries it before very long through all
these‘points, and the previously hidden side comes eflectuallyinto view. We must now consider it as it was in. I 85.6, when

the blue sky being visible on each side through the “ ansse ”

(or }a.a~naUe_s), as the semi-ovals of light are termed into which
the ring is projected. Galileo’stelescope, though it Inag'nifi'ed
upwards of 3:5 times, could not define it thus, and he imagined
that he saw a. large globe. between two smaller ones: then
followed a number of queer-shaped misrepresentations by
various hands, till in 1659 Christian Huygens made for him-
self a refifactorof 23 feet focus and 2.} inches aperture, Which,bearing a power of 100, solved the mystery. His exulfing
father celebrated the discovery by a copy of verses, closed by
a Worthy of preservation,. inwhich he thusanticipates
for son at fame as lasting as the firmament;

‘Gloria sideribus quam couvenit ease coaevam,
Et tautum coelo connnoriente Inori.

The telescope new improved rapidly,and the cumbrons and
troublesomerefracror of those days was often exceedinglygood
for the kind of" 1665, Oct. 13, two brothers at Mine»
head with a 38 feet telescope discovered the principal division

K
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in thering, *" which ought to be called Ba.ll’s, after their name:
it was rediscovered by Cassini in 1675, one of whose refi-actors,
20 feet long, and not quite 2% inches aperture, bore a power
of 90. A much lower power would not shew it all round, as
Cassini seems to have seen it, even in a modern achromatic.
But we must proceed to details, adopting Otto Struve’s desig-
nation of the three principal rings, by the letters A, 3, c.

1. The Outcrmost Ring (5,), about, 172,000 miles outside
measure, was perceived by Cassini, as early as 1675, to be
considerably fainter than the outer part of its neighbour; a
small telescope will readilyshew the difference. There seems
reason to believe that its structure is either always, or tempo-
rarily,multiple. Short in the last, Kater in this century saw,
-on rare occasions, several concentric fine linesupon its surface.
The strongest of these, named after Encke, who first drew at-
tention to it in I 837, is perceived from time to timeratherout-
side themiddle of the ring. Jacob seesit ‘constantlyat Madras,
and P. Smythfound it very distinct in the pure sky of the
Peal; of Teneriife; Lassell and Secchi find onlya dusky mark
like a pencil line, Dawes and De La Rue consider it a black
division.1' Immediately within it, the latter observer repre-
sents a brighter streak in the exquisite drawings taken in
1852 and 1856, with his superb reflector of 10 feet focus and
I 3 inches aperture. Secchi finds another darkmarkinginterior
to the first. Dawes, and Coolidge, Bond's assistant, have seen a

* Humboldt was not aware of this fact.
1 In 1351 and 1852. Dawes saw this line when Bond, ‘Strnve, and

Lassell, with three of the finest telescopes in existence, missed it. It
was subsequently seen dusky in Bond’s. As recently" as 1858, Apr. I7,
during an unusual display of Saturn, Lassell could only detect a very
slight shade.
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greater brightness at the inner edge, Lassell (at Malta) at both
edges of this Common telescopes of course break down
here, yet I have once or twice suspected a streaky aspect with
the 5% feet achromatic: but it is very strange thatthese mark~
ings have escaped many of the best telescopes, especially
directed to Saturn,—those of the two Herschcls, * Scllroter,
and Struve at Dorpat. Possibly they may be subject to
obscuration or change.

'2. The Ring 3 has a luminous region at its outer border,
sometimesthebrightestpart of thewhole wstem, thoughaccord-
ing to Schwabe variable, a circumstance which I have also
noticed, finding it more conspicuous in 1853 and 1 85 5 thanin
1856 and 1 857 : the inner edge is very obscure ; and from one
rim to the other there is an increasing shade, formerly con-
sidered regular, now found by Lassell, Dawes, and Secchi, to
consist of 4. or 5 concentric and deepening bands, compared
by Lassell to the steps of an amphitheatre; each may be a
separate ring, since fine black lines were traced here by Encke
and De-Vicogf and Bond’s telescope shewed markings like
narrow waves of light and darkness. De La Rue, -and Dawes
in another year, have seen a lighter central band. The inner-
most edge is sometimes brightened up— in other seasons it
fades. I saw it in 1853 without any previous knowledge, on

oneansa, with only 317,, inches aperture : in 1856 it was less
visible, and Went beyondmy range in 1857.

3. The Ring G, the orape or gauze veil, is one of the

"‘ In an admirablyperfect 1"iBW of Saturn by Herschel IL, 1830, Apr,
4., withhis zofcet reflector, 18%} inches aperture, no subdivision could be
traced “ with all possible attention and with all powers and apertures.”

1 Herschel I. saw such a line in June, 1780, for a few days on one
ansa only. De-'Vico's observations are not always satisfactory.

K 2
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greatest marvels of our day. How it could have escaped so

long, while far minuter details were commonly seen, is a

mystery indeed. Schrtjter in 1796, with his ‘great reflector,
26 English feet focus, 19 inchesaperture, particnlarlyexamincd
the space on each side of the ball, and found ‘it uniformly
dark; ifanything,darker than the sky.“ Our great observers
the two Her-sohelsnevcrperceived it. Struve measured Saturn
repeatedly in 1 8.26 with the superb Dorpat achromatic, 14. feet
focus, 9'43 inches aperture, but missed it, though he saw the
inner edge of 3 very feebly defined. In 1 828 a fine Cauchoix
achromatic of 6% A inches aperture having been placed in the
Roman observatory, it was ‘seen, as an old assistant informed
Secchi, both in the anew ~ and across the ball, yet, strange to

‘say,and little to the credit of ‘Roman science at that time, no

notice whatever was taken of it. Ten years later, in 1838,tl1e
matter fell into worthierhands; — Grallcof Berlin, theoptical
discoverer of theplanet Neptune, witha glass thecounterpart
of thatat Dorpatz, detected and measured it very accurately,

_

and published his observations; yet they somehow Went on

the shelf till in Nov., 1850, Bond in America, and our own

Dawes, had each the honour of an independent and original
discovery; and new everybody may find it with a suflicient
aperture: it has been Well seen with a 3% inch. achromatic
by Ross; I saw faint tracesof it withmy 3110- inches; any-
thinglarger, if good, is sure to bring it "out.— Where was it,
for so many years? Probably some change may have ren-

dered the part projected on the sky more luminous; but it is
not a new formation, for where it crosses the ball it has been

ever since Campanfs time, 1664: and it was even re-

‘ IBoud’s telescope shews the same appearance between 0 and the
ball.
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peatedlynoticed that its outline did not suit the peJ.‘SPeC,t.'lV8vof
a belt on Saturn, as itwas supposed to be, or thatof a shadow
thrownby the"ring: on thisbright backgroundit is so easy
that I seen it‘ with 2} inches aperture. It reaches rather
more than half Way from the edge of 3 to Saturn: at its
first Dawes, and Otto Struve at Poulkova(theCzar’s
observatory) with the superlative Frauenhofer achromatic,
22 feet 4, inches focus, I 4.191,. inches aperture, considered it to

be divided in two by a dark line ; but this has not been seen

since; nor is it certain Whether there is a division between it
and 3, or Whetherit is fainter towards its inner edge. Its gene-
rally slaty hue has beenat times found difi'er.enton thetwo sides
‘of the planet, reddish and bluish; and a repeated interchange
of these tints, noticed by Lassell, may indicate rotation; its
width in the two ansaa has been once or twiceseen difierent;
and its narrownessin frontof the ball has induced an idea that
it is not in thesame plane withthe A. and B. Lassell and
Jacob have discovered the very curious fact of its partial
transparency, permitting the limbs of Saturn to be traced
through it. Possiblya similarmaterialmay fillBall’sdivision,
asthishas been sometimes seen not quite" black,and Jacob
has even followed the.shadow of Saturn across it.~ Many other
Blight va1'iations’leadto the enquiry whetherthisgrand system
is really permanent in its detail. Secchi thinks the bright
rings may becloudsin an imperfectly-transparent atn1omhere,*
which is visible in the ringic and Ball’s division; and the

mathematicianPierce considers it demonstrable that
the ring is notsolid, bntmayvbeastream or streams of a fluid

" The ring was suspected to have an _atmosphere by Herschel I. from
the apparent‘ threadingof theminutest satellites upon it when reduced to
extreme

K 3
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ratherdenser than water, addingin thespirit or be true philoso-
pher, ‘ “ Man's speculations should be subdued from all rashness

ma extravagance in the immediate presence of the Creator."
The transit of the rings over a. considerable star would per-

thing of the kind has been since recorded. Dawes alone has

seen, but under unfavourable circumstances, a star between-8

and 9 mag. passbehindthe outer edge of A. Insuch a case,

all attentionishould begiven to thevisibilityof thestar through
at least Ball's division,and the dark ring. The shadow of the

upon the.tinge-is readilyseen, except near the opposi-
tion, ofone ofthefourarms of theansaefrom apparent

with the ball: I have perceived it with -2} inches

aperture. The outline of this shadow has often been found
-Tciurfved the -way forite persp'ective,~ore deviating on ring

4

versed cunmture ‘would result from a slight convexity in th

ring; but in each case weare at once confronted by its total

or nearlytotal dimppearanoe when viewed edgewaya, seeming
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than Smyth’sgreat achromaticof nearly6 inches, and but four

days sooner than Herschel lI.’s 18 inch reflector.‘ Saturn at

his face, which Dawes has divided lengthways,-—-the unen-

lightened side of the ring, and its shadow. Schwabe and

De-Vice lmve then thought the belts not exactlyparallel to

the ring.
The Satellites. The very confused way in which themem-

bers of this numerous retinue were formerly designated, by
numbers counted in two different directions, has been super-
seded by Herschel II.’s ingenious nomenclature, in which the

names reckoned towards Saturn are easily remembered in a

Latin pentameter and a half--
Iapetus, Titan, Rhea, Dione, Tethys,
Enceladus, Mimns.

This arrangement has beensince disturbedby the simultaneous
discovery in 184.8 by Lassell and Bond of an 8*“, Hyperion,
extremelyfaint, between Iapetus and Titan. —- The lesser of

thembelong only to the highest instruments: the innermost

has never been seen certainly with anything smaller than a

6,}; inch object-glass, and then only by the perfect vision of

Dawes, or in the purer skies of Paris, Rome, and Madras: the

next is scarcely easier. But Titan, the leader, is very con-

spicuous, being equal to an 8 mag. star, so that it wasdis-
covered by Huygens in 165 5, in which year it was also seen,
thoughnot suspected to be a satellite, in England by Sir Paul
Neiland Sir Christopher Wren. I have seen it very plainly
witha 2} inches object-glass when long past opposition, and I

believeI have perceived it withamuch smallera.pe.rtu.re.i In fact
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this little point of light has in large telescopes a. disc of about

0'75'}, and probably ranksin size between Mercury and Mars.

Its Shadow has beenwatched by Herschel I. in transit acrossthe
disc of ‘Saturn; G1-uithuisen alone, if we may credit him, has
been equally fortunate?— Iapetus is not small, though pro-
bably from as spotted surface and rotation like our Moon, not

always equally visible, being much brightest at his W. elon-

gat-ion.'|'———The next threeare more minuteq: Kitchiner states,
from a friend, that by hiding the planet, they have been seen

with 2175 inches aperture; it is more certain that 3;} inches
have shewn them. I believe I once saw them all with 4 in-

ches (not good). They must not however be near the

powerful light of the planet. Schrtiter also found them

var'.iab.lelike Iapetus, but brightest towards E. instead of W.;
and the inclination of their orbits, nearly similar to that of
the ring, by spreading them over thesky, increases the diffi-

culty of distinguishing them from small stars in one night’s
observation. To a spectator placed on Mimas, revolving in

less than 23*‘ at a distance of only 32,000 milesfrom the edge
of A, the whole system of rings and the included globe would
float before the eye in such a spectacleof grandeur and beauty
as the imagination is wholly unequal to conceive.

5’ He states that at the same time he saw Enoeladus and Mjmas,
thoughwith only 4.3} inches aperture.

1‘ A confusion eirists in some astronomicalworks with respect to the

relative size and variable light of this satellite and Titan.

It That Cassini withhis inferiormeans should have not only discovered
them,but traced their periods, ‘reflects great credit upon his ability; it
is gx.-ati‘fyfin_g -to be able to suhjoin the striking cncornium of his Eloge:
“ Les cienn qui racontent la gloire de leur Créateur, n’en avoient jamais
plus parléia. personnequ"alui, ct zfavoient jamais mieux persuade.”



138‘ Tune some

URANUS AND NEPTUNE.

‘the naked eye, caught up in the findaday the
help of the Almanacsbefore mentioned, and willbe large-and
planetary-looking in the telescope; its disc indeed snbbenfls
4.”, but I never found the light of 311, inches suflioient to de-
fine it perfectly: ’Laweon’s7 inch object-glass, bequeathed
to theGreenwich Naval School, I have seen itbeautifully,has a
little Moon‘: no one has made out much more: Miidler has

it flettenhl-.» withhis 2 feet mirror, and in theey
of .Ma1t9».l0.I_1oe theought,it possible there might. be a depot: the
two by Herschel L have long been abandoned,
and Laseell has redueedthe satellites to 4., which even the
6 inch object-glaee.ofSmythwas incapable of reaching.

Nmonn may be found by theNauticalAlmanac; but will
hardly repay theeeeareh; I have several times seen him, dull
and illwclefined, withmy 5} feet ‘achromatic; his satellite of
course no common telescope willtouch. But who can say how
grand a. eepectaole he might present on a nearer approach? or
thathe is the most distant planet thatobeys our central Sim‘?
or what unexplored wondersmay lie in still remoter
“ Quis unquam exhenetae dixerit oceli copies? """

generation will probably open up fresh marvels,» or prove
as far as the dominion of our own Sun We

have reached the boundary of our knowledge.
* Bianohinl.
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COMETS.
1:1»

Thon wondrous orb, thato'er the northern sky
Holtl’st-thynnwonted course withawful blaze !
Unliltethose heavenly lamps, whose steady light
Has eheefd thesons of earth from age to age,
.'1‘hon-,.stranger,burstingfrom the realms of space
In radiant glory, through the silentIi" rht,
Thy tresses streaming like the golden air
i0l'Atalanta,or that beanteons
Pursued by Phozbns, upward shalt invite
Many a dull brow. nnns’d on heav'n to turn,
And many a bosom read with deep alarm.

Where is thytrackthr‘onghout.thevast expanse ?‘
Still onward hast thouurged th bold career,
From that first hour when the r’s hand
Impe1l’d thyfire along the fields of light,
Nor ever yet arriv'd within theverge
Of mortal ken, nor drank the distant beams
Of our inferior sun, nnask’d by thee-
To-gnide thee.harmlem on thyrapid way?

REY. Joint WEB (1811).

WHEN Kepler stated his belief,not merely that comets in-

habited the ether as fishes" the ocean, but that the ocean

was not fuller of fishes than the tether of comets,‘his contem-

poraries probablyamused themselveswithhis luxuriantfancy.
YetKepler was not far wrong as {regards number; for it is

new believedthatupwards of 4,000 have approached the Sun

the orbit of Mars during the tera. A twelve-
month‘never passes by, in these days of telescopic activity,
witl1out‘the7‘announeementof several; 1 858 produced 3, and
sometimes; and even 4. (as in Feb. 1845) have been in

sight at once. The generality are faint, and so much alike,
* Nee‘ mtherem eometis refertum ease pnto, qunm oeeanum

piseibus. Quad rantem mi apparent nebis, ingens eetheris vaetitaa in

canal est.
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at least in ordinary telescopes» that th

beyondthe curiosity of watching their progress: this, where

for sky—marke, may he sometimes traced from

and, in oonneotionwith the enormous distances

traversed, gives a grand idea of the majestio movements of

the universe. But larger comets are often equally imposing
to the naked eye and marvellous in the telescope; of which

we have recently had a splendid instance in “ the Donati," or

in astronomical language, Comet V, 1358, that is, the 5th -in
earl us into too wide _a field, as

i" especially Hin<l'aexcellent. treatise “ The Cotnota” (1853) and

Bonid’n admirable “ Account of Donati's Comet,” Cambridge, U. S.,
'  

 

nsulted 616 authors for his Cométogrnphio,-‘agnd there
 387. works on the subject in the Oink’: observatory all
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anomalous appearances succeed, depending, it is probable,
upon diversities in the materials of the cometh themselves, as

well as on their degree of approach to the Sun ;-r-even Venus
was thought to have influenced the aspect of “ the Donati,”

_

which passed very near her. In common language, a comet
consists of Iwacl and to-2'1; but we have to make a "telescopic
analysis, and shall begin with

1. The .Nucle2:s : the most luminous part, occupying in a

general sense the centre of the head. It is sometin1es~absent
in telescopic comets, which are mere fogs, permitting the
minutest stars, even such as would be eflaced by the slightest
terrestrial mist, to be seen through the very centre; — thus
Herschel II. saw a group of 16 and 17 mag. stars throughthe
heart of the Comet of Biela in 1832 : from this difiitsed state
theypresent every stage of condenmtion, including sometimes
a. sparklingorgranulated appearance, up to theaspect of a star,
which has sometimes, as in I 744, equalledVenus in brightness,
and been visible to the naked eye in broad noon-day, or as in
I 84.3 , blazedout yetmore splendidlylike a bright white cloud,
close to the glowing meridian Sun.* High powers, however,
usuallydissolve any apparentsolidity,and different instruments
willgive (aswas the case with Donati’s Comet) very diflerent
sizes to What Iookslikeaplanetarydisc, throwingmuch doubt
upon its reality: sonretimesa very minute point (asHerschel I.

* Other comets visible by day (omitting some questionable ones):-
a.c. 4.3, the star of “ the mightiest Julius,” which appeared during the
games held soon after his -assassination, and gave rise to the star on the
‘forehead in his coins and sI:atues;—-I106, 14.02., 1577 ('13*cho’s great
comet‘), 16.18;. That of Feb? 134.7 was seen by Hind, and that of Aug.r8i5.3.by Hartnup and Schmidt very near the Sun ; but ineachcase with
the telescope; in which they showed planetary discs. Donati’s comet
wasnot visible, except with very powerful instruments, by day.
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found in 1807 and 1811) holds out against any magnifying;and this— like broader nuclei— is not always central in the
head. In 50111.8 comets (1618, 1652, 1661, 1707) the nucleus
seems to have been composed of separate masses, — a marvel-
lous structure ;*———would that we could study it with modernadvantages 1 Had “ the Donati‘s” nucleus passed about 20’further N., it would have gone right over Arcturus — and
tl18_C1:11‘,iO11S question as to solidity might have received somekind of reply. But no such instance. of transit over a brilliant
star is on record, and some minor examplesare not conclusive.Had a defined phasis ever shewn itself, solidity,or at least con-siderable density, might be inferred, but thishas never beensatisfactorilythe case; the retroverted form often assumed byluminous sectors throws a doubt upon the observations; and
the shadow sometimes ascribed to the nucleu is equallyambiguous: the darkness, however, close behind it in 1858seemed to prove that the nucleus was not permeable to thesolar energy, in whatever way exerted, and that it had norotation upon an axis.

2. The Coma is the sphere of mist around the nucleus,forming in popular language the head ,- this is sometimes ofconsiderable extent—z° 4.0’, or 5 times the Moon’s diameter,in 17 70, when the nearest recorded approach to the Earthtook place, of 1% million of miles. The coma iades awayinto the surrounding sky: its denser part, if distinguishableby any set—oft" or outline, is called
3. The Envelope.‘ This is an interior and brighter layer
* There is astrange story of visible internal movement among thesesubordinate nucleiin r618~’—-as if-ofcoals stirred in a fire. '

like a. had telesciopc or an alarmed observe1'—yet where all is mystery,in is not Wise to be incredulous.
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of mist, suspendedasan atmosphere around the nucleus, at
least -Where exposed to the Sun: in Donati’s comet some ob-

(amongst them, myself) carried it a good way round
the back of the nucleus; but usually it turns straight oil‘ on

each side to form the commencement of the tail: within it is
sometimes a darkernarrow band, separating it from another
interior and brighter envelope‘; in I 858' no fewer than four
such dark spaces at once were sometimes shewn by the ‘great
achromatic at Cambridge, U.S., indicating the consecutive
rising of fiveshining Waves, which had spread themselvesin
succession outwards from thenucleus; the latter seeming to
diminish in sizeand brightness after each of these emissions of
lunlinosity. Miifllel‘ at Dorpat noticed an actual increase of
one of these envelopes 18"’ to 27” in 211. In 1811 the
Whole coma and envelope were raised in one parabolic-shaped
mass from the nucleus, which was surrounded by cleardark
sky on every side; when the extreme diameter of the lumi-
nous cloud amounted, accorjdingto Schriiter, to 947,000 miles,
considerably exceeding the bulk of the Sun, and almost
doubling the Moon’s orbit. As this comet receded, the dark
space became indistinct, and the envelope -sank finally down
upon the nucleus. Envelopes sometimes contain dark
and streaks (1858), and more frequently brushes or of
light, where the shining matter seems to stream out
circumscribed portions of the nucleus; these are rapidlyvari-
able, and in Halley's comet at its return in 1835 such
a libration from side to side, traceable from hour to} hour, that
-Bessel inferred some powerful polar force unconnected with
-gravity. Such a swinging was less distinctly ~reco,gnised in
1'8i5—8.i The envelope and coma together form the 0I'igil1 of

4.. "The Tail. This, when not greatly foreslioffiened,appears
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t-1 long cone (or including the head_, pa.rnboIoid) widen-

ing usually as it a.dvanec-s, and shewing a hollow structure
by an interior darkness. I luave ventured however to doubt
the adequateness of t.he explanation; since the perspective of
I 85 8 required a very difiierent
proportion either of the
lweuclt/t, or the z'n2‘ensit._z; of the
dark space: a conibinrxtiion of
a hollow interior with LL radi-
ated structure, soxnetliiiig like
the tlia.gra1n_, Weultl Ilielieve
better agree with obse1*vatiuu,
and such 3. structure would
exactly harmonize with the
most probable theory of con1ets——-that of O1bcrs——whic:h
ascribes to them 21 polar condition exciterl by the Sun, and
siinilar to electricity or n1a_g11etis111. This interval in the
Donati was very dark near the nucleus; SCl1W:-l.l)e fountl it
clemker than the twilight sh)’, and Hartnup C()I1Slt_l£’.1‘Ct(l it real
sIza.ci’.c;-w: it was however prehalilynot so, or at least only in
part, :1;-sin 1811 such a Vacancy surrounded the nucleus on

every side. The division into two streams efi'eete.d by it-
Was seen withthe naked eye in thegreat comet of 1577, which
astonished Tychoat his fi;-sh-pondbefore sunset._, and it has been
f'rcqnentl_t_' noticed since the discovei-y of‘ the tel.escope; in
184.3 it was absent; and :1 hrigliter ray fillcrl the midtlle when
l-Iztlle}-"S comet. in 183 5 ~‘es Wl.ll1f.lI'£1Wll‘lgfrom the Sun. The
preceding strezml aeetn-ding to the eomet.'s motion is usually
brighter and sharper defined, as well as curred backwards.
Kepler noticed thisin 1618, and compared it. in his own graphic
Way to the appearance of a heap of corn swept over by the

L
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wind: andnoone will forget it in theshape of the Donati.' It
hasbeenusually referred to motion through3 resisting medium,
but Pepe, from an elaborate discussion of our recent visitor,
findsthat the curvature may he explained by the combination
of the comet's motion with a repellent power in the Sun.

The axis of the tail was calculated by him to clifi'er 6° 18’
from exact opposition to the Sun, being let} a little behind;
——-a deviation of which there have been previous examples.
The lengthof the-tail is somjetilnes enormous. According to

Boguslawski, of the wonderful comet which in 184.3
nearlygrazed the~su~ri'aceof the Sun, and, as Secohi expresses. '

it, it like a dart of light, was cast away to the
of 578 I millionsof n1iles—morethan

distan{c'e.;of‘tl1e Earth-ifi-om the Sun, and crossing.
the orbit of Jupiter: and stream, the longest
object, as far as our senses could reach,in allspace,must have

been shot out with an equally inconceivable -velocity after

passing the perihelion; for, but 9. short time before, the head
was on the other side of the Sun, half round which it had
been whirled in IQ“ or 2*‘, and it could not possibly "under
such circumstanceshavereversed thewhole directionofthetail.
Here we seem to have before us one of the greatest marvels
in the universe.—Minor trains are occasionally seen; in so1_n_e“
cases (1769, 1821) the prolongstions of an outer envelope;
in others apparently separate branches (1806, 184.3); :a?.*._ of

them, if the observation istrustworthy, formed a glorionsfan
in 174.4,. A straight, long, narrow, and very faint ray this

-“P Towards the close of its appearance, the observers
noticed a reversal of the brightness and definition.-of.tl1B-,alid_£i{3 05 $1153
comet’: tail. They also found, contrary to the commonopmlotla 11135.
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kind was seen by several observers steadily preceding the
great curved in 1858, and directly opposite to the. Sun.
From certain returns of such streams Dunlop in
1325 inferredayrotationof the tail in 20;“, and similarap-s
pearsneesiwere noticed in :769~and 51811, but the explanation
8681113 a.‘ precarious one, from thevelocity required,
and thefeeble mutual gravitation of the revolving particles.
An "additional stream has sometimes, though rarely, been
directed towards the Sun; this extraordinary phenomenon,
calls-den anomalous tail, was noticed in 1824, when it was
longer and brighter, though narrower and more tapering, than
the usual one; subsequently it was found that the grand
comet of I68o—-Newtonis comet-—had lefi a similarglowing
wake upon the tether; and it has since been noticed in 184.5,
'1 848 (Encke‘s), 1850, and 185:.‘ The principal tail in 1858
was seen by the Americans crossed obliquely by a numberof
brighter bands, like auroral streamers, diverging from at point
between the nucleusnnd the Sun.

A few other details should be noticed. Coruscations or

iisshings have beenofienremarkedin the tail: that of 1556.
tcrwaver like the flame of a torch in the wind; and
numerous other instances might be given, before and since
the"use of telescopes. The accurate Hooks took many pre-
cautionsbefore he satisfied himselfof their reality 5.111630 and.
1682, and Schroter stontly maintained their existence in
1 807, referring them to electricity or some analogous cause:

others negative them as too rapid for the progressive motion
of the which we should see them--onobjection, how-
ever, only to foreshortened tsils,—and treat them.
‘ Oneof the threeshort rays, besidesthe tail, seen in 1577, seems to

have been ofthis
L 2
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as illusionsdepending on our own atmosphere, or the uncer-

tainty of weary sight. Were they established, they would go
some way to decide the disputed question as to native or

borrowed illumination, which the usual want of phases leaves
open. Optical experiments, in showing that a part of the
light is reflected, do not disprove the co—existence of original
light, which would rather follow from their transparency to
minute stars, as a medium transmitting such delicate rays
would scarcely detain and reflect those of the Sun. “ Omnia
incerta ratione, et in natum majestate abdita.”*

The colours of comets differ; a wide margin must be left
for the superstition of theancients, who dreaded the herald of
disaster, “ terris mutantem regna cometen,”1' and held it as a_

malignant genius that

——
‘i from his horrid hair

Shakes pestilenceand war.”

Those who noticed the fiery hue of the sabre-like comet that
passed to the E. at the commencement of the Crimean war

will understand with What feelings our fathers would have
gazed upon it, like the astonished spectators of the comet of
the Norman Conquest, represented in the Bayeux tapestry
with the inscription “ isti mirantur stellam :” nor will the
exaggeration of those beautifullines seem unnatural,

“liquids si quando nocte cometae
Sanguinei lugubre rubent.”:|:

i It is however certain, both from the Chinese and modern
observations, that there is much general differentce in respect
to colour, and Herschel I. even found the renvelope of the

* Seneca. 1 Lucas. It Virgil.
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same comet (1 811) yellowish, the nucleus bluish-green; an
indication perhaps of different materials, from which also
branching and anomalous tails may possibly take their rise;
Of the nature of these materials we are utterly ignorant,
though it is evident that theyare discontinuous, like clouds of
mist or dust, since, were they gaseous masses, they would
displace by refraction the stars over which they pass: that
the Sun induces in them a polar force superior to thatof
gravitation—thehypothesis, in the main, of Olbers--—ismost
probable from the form of the envelope and tail, as if repelled
alike from the nucleus and: and thata certain portion of
the rarer particles is dissipated during the perihelion passage
is evident from the very aspect of a tail such as thatof 1853,
whose restoration to the nucleus is more inconceivable than
the return of the steam to a railway engine at its f'ulle'st
speed. And. in this, and in the destructive resistance which
one comet (thatof Encke) is known, and a.ll may bepresumed,
to suffer, from the denser sether around the Sun, we find a

striking indication thatour system was not made to be eternal.
The perfect balance of its construction might at first lead to
another impression, and seemto countenance the old objection,
that “all thingscontinue as they were from the beginning of
the creation.” But here is evidence to thecontrary -— a slight
but decisive symptom that— “ they all shall Wax old as doth
a garment”— that “they shall be changed.” Whether a

cause may have been actingupon the comet of Biela,
it is not to say; but its separation into two parts is one
of the marvels of modern astronomy. Single in all previous
observed returns, (thoseof 1772, 1805, 1826, 1832,) in 1846
it became elongated, and then threw off a portion which in-
creased till it rivalled and even for a short time surpassed its

L 3
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the surface of the earth, and guides the falling drop of the
‘shower, or the mist of the cataract. Many of these Suns may
probably be smaller or dimmer than our own, yet others 1u1-

questionably far surpass his splendour; while as to distance,
their remoteness is so inconceivable that light itself, flying
with a speed which would encircle the Earth thrice in one se-

cond, only shows them to us as they formerly were, — some,
years, — others, centuries, — others perhaps whole ages back,
even in the first dawn of creation. Here is indeed a field
where enterprise cannot be thrown away, nor perseverance
fail of its reward.

We must, however, remember that, though they are Suns
which We are contemplating, and though the mere aspect of
some of them in a large telescope well bears out the asser-
tion,‘ yet a great proportion are diminished by distance to the
minutest points of light, and can only be distinctly seen under
favourable circumstances. We cannot therefore expect 1m-

varied success; in fact the more delicate objects of stellar
astronomy are not onlyamong the severest tests ofa telescope,
but are peculiarly liable to be affected by atmospheric in-
distinctness, and require the most propitious slcies. The cau-+

tions suggested in Part I. ‘Will be especially applicable here.
An original investigationof all the objects worthyof notice,

even in a. popular sense, in the starry heavens, would have
been the attempt of a life-time, rather than of such occasional

* The approach of Sirius tothe field of Herschel 135 4.0 feet reflector
is -said to have been ushered in by a dawning light, and its a'ctna1en-
lira-IIGB to 11936 beenalmost intolerableto theeye: yet the4 feetspeculum
was {by no means good. What must have been theof this star in
the Earl of Rosse’s telescope, with 9. speculum of 6 feet, of admirable
"quality !
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hours of leisure as I could command;an unverified selection-,
on paper, fromzai standard list formed with a. very diflerent
design, would have been an easy, but not a satisfactory task:
a middle course has therefore been preferred. All such of
the 8-50 Double Stars and Nebulaa of Vice-Admiral Smytlfs
Bedford Catalogue as my 5% feet achromaticcould be expected
to reach, were examined in succession, and those only retained
for our purpose which seemed to possess sufiicient general as

Well as scientific interest, and might serve as specimens of the
-surrounding. profusion: and -as in such a review.a. number of
otherobjects, beautifulto the popular eye, though unimportant
perhaps to the professed astronomer, presented themselves
unsought, many ofthese have been added to the list, identified,
where practicable, from Struve’s “ Mensurae Micrometricae,”
and distinguished by brackets: a few which I have not seen

are included in parentheses. To these, the attentive student
will be continually gathering fresh groups and combinations,
especially from the crowded fields of the Galaxy; -- a very
‘little personal experiencewill convince him of the unspeakable
richness of the firmament.

A Well-adjusted equatorial telescope will readilyfind any-
in thefollowing list from the position theregiven; other-
recoulfse must be had to a good globe or map. The

larger Sta—.1*-Maps of the Society for the Diflitsion of Useful
Knowledgewill answer the purpose excellently, as they con-

tain all S1nyth"s objects, and are remarkableboth for accuracy
and eheapness: their great drawback is an unavoidabledistor-
tion towards the sides and ‘corners, rendering those parts un-

like the corresponding regions of the heavens, and requiring
to be mentally corrected by comparison with the undistorted
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central portion.‘ They contain all F1amsteed’s stars, and the
7,646 of Piazzi’s Catalogue,‘[‘ with some others: the aiiixed
numerals are explained in the margin; but the student must
observe that the n° of any of'Piazzi’s stars must have the hour
of Right Ascension in which it occurs added to identify it, as
the same n° is repeated in each of the xxrv hours: to this
should be furtheraflixed the letter P to designate theobserver,
so that 14.2 P V will denote the 1421"‘ star in HourV of R A, in
Piazzfs Catalogue : the name of the constellation is often sub-
joined for the sake of convenience. ‘These maps also contain the
nebula of Messierand thetwo Herschels; and Srnytlfscharacter
of them, that they are “ the best which have appeared,” sufli-
ciently marks their value. In our little catalogue, the con-
stellations being alphabeticallyarranged, precedence is given
to brightness in the larger star of each pair, and to general
conspicuousness in clusters and nebnlaa, though great exact-

* An improved work on the plan of Jamieson’s Celestial Atlas (1322)is much wanted; every constellation of importance being separatelyrepresented : the collection ofmateria.ls‘from the heavens. would beasdelightful an occupation for an amateur as their accurate arrangementwould he troublesome. We have at thismoment, as far as I know, nocomplete popular representation.of all the stars visible, to the naked eye,that is, down to 6 mag. inclusive, of which Humboldtsays, there may be
from 5,ooo to 5,800 (an extension to 9 mag. according to Argelander
would raise them to about 2,000,000). Sir J. Lubbock admitted in 1335that there were several stars, visible without thetelescope, which do not
find a place in any of the. standards of astronomy; and Herschel II.
says that it is the case with every map he has ever used, thattheleading
stars in the map are not those which catch the eye by their brightness in
the heavens.

"1' This catalogue, published at Palermo in 1814, includes the result
of nearly 15o,ooo observations made by Piazzi, requiring for theirreduction 3o,ooo,ooc figures.
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ness in this respect has not been aimed at. Pairs whose con-

nection is ascertained are termed “binary.” The magnitudes
and colon-rs of the Bedford Catalogue are everywhere adopted,
it’ it is not otherwise specified; but comparisons are given from
the results of other observers; and my own observations and
remarks are distinguished by brackets, at least where ambi-
guity might arise : some excuse may be alleged for their ad-
mission, since the eyes and instruments of those who may use

this tr,eat.ise are much less likely to resemble Smyth’s than
my own: observations also of little individual worth may
ultimately by accumulation and comparison acquire some
value. .:lIegm't-u.des-are very differentlyrated by different ob-
servers, and Struve has endeavoured to introduce a fresh scale,
including in_ 12 degrees the 20 of Herschel II. and Smyth:
those in the Bedford Catalogue are assumed from Piazzi for
thebrighter star in each pair: where I have ventured to note
any discrepancy, it has been With a view to assist in detecting
variations of light: Schrtiter suggested, and Humboldt is of
his opinion, thatvariabilitymay be the inseparable condition
of all light, and the evidence of its probabilityis continually
on theincrease. As to estimates of colour there isalso great
difierence, arising from the differences of telescopes and eyes,
and even of the states of the same eye : still there are limits
of disagreement, and it is desirable to fix them,as there seems

reason to believethatthese colours may change : where there is
any such suspicion, comparisons should be multiplied, and
theircircumstances varied. As this is an interesting enquiry,
and one suited to amateurs, I had intended to insert many
more discrepancies between Smytlfscolours and thoseof other
observers -; but I ultimately found thata very large proportion
may be reasonably referred to the causes just mentioned, and
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included in thewide margin of those individual peculiaritiesof
perception or judgment which astronomers term “personal
equation,” so thata few only have been retained, either where
theremay be some suspicion of real alteration, or as specimens
of the differences to be expected in the enquiry. I have ven-
tured to set aside, from their obvious peculiarity, Sestini-’s
colours, which caused a re—eXamination by Smyth,published
in his learned and elegant “ }Ede's Hartwelliante,” but I have
inserted some of Dembowskfs, as their usual agreement gives
value to occasional discrepancies.* The colours of all the
objects in my list, as well as of many others, were carefully
compared with the Bedford Catalogue: my instznunent and
experience were far inferior, and my eye usually biassed by
previous knowledge, so that I was little qualified for such
a scrutiny; but with a great preponderance of agreement or

acquiescence,-a few discrepancies were noted: dates are added,
as the idea of periodical changes of tint involvesno impossi-
bility. The distances between the stars (always from centre
to centre) are given’ from Smythto fractionsof seconds up to
10'’, beyond that limit-, to the nearest whole second. Their
value to the student is the formation of an accurate eye.
The angles of p”osz‘tz7on, which measure‘ the inclination to the

* The Baron Dembowski,a" very diligent observer of double stars ‘at.
Naples, usesa “ dialyte”of 5; feet focus and 5; inches aperture. This
is an ingenious modification of the achromatic,well known on the
continent, but neglected in England, though invented and put in"pr'ac-
rice here by Rogers, at thesame time as byLit.trowat Vienna, about 1823.
The-object-glassis a singlelens, and thecorrection for colour and figure as
made bya combinationof two smaller lenses, placed at some distance
behind it: a construction which possesses some great advantages.
Pliissl of Viennahas made many; — one for the Sultan,~11§ inches aper-
ture; and some of them are reported to be excellent.
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meridian, of theline joining thestars, areomitted; the owners

of micrometers, to Whom they would be chiefly interesting,
ought also to possess, in the Bedford Catalogue, better help
than mine. The range of visibilitydepends of course on the
light of the instrument and the sensitiveness of the eye. Our
great observer Dawes has a sight capable of detecting very
minute points with small optical means: with eyes and tele-_
scopes of average quality my experience leads me to state

that the range of an achromaticof 31%, inches aperture will
terminate among I I mag. stars (of Smyth"'s scale), though
from some unknown cau.se,——-perhaps, as Smythsuggests, pecu-
liarity of hue,-—smaller ones are sometiines to be caught. 1
have inserted some of these as tests. After Binary and
Double Stars are placed the more conspicuous Clusters and
Nebulae: many of the great wonders, however, are beyond
any common telescope.

The Right Ascensionsand Declinationsof theBedford Cata-

logue have been brought up from 134.0 to 1860, by allowing
for thePrecession of the Equinoxes, which by slowlycarrying
round the artificial network of meridians and parallels in

front of the immoveable heavens, is continually changing
the nominal places (not the relative positions) of the stars.

The nearest minute of time and space was thought a suffi-
cient degree of accuracy in this coriiputation. The places
of. the additional objects have not been reduced; but the
difference is not material. Globes and maps, admit-ting of

no such reduction, will require allowance to be made on

the Bedford Catalogue, will be found beiz.-ind by quantitie
varying in different parts of the heavens, but nowhere much
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exceeding 5’, and consequently never sufficient to cause-

mistake.
As to optical management: close pairs and crowded clus-

ters gain by increasing the power; so in general do dissimilal‘

colours, and very minute points near larger stars; but ex-

perience will be the best guide. For diflicult pairs We should

follow Herschel I.’s advice, and adjust the focus previously
upon a sintrle star of nearlythe same altitude, size,andcolour;
the peculiar aspect of the double star will be afterwards more

striking. Occasionally a slight change of focus may relieve

a weary eye. Large nebulae alwaysrequire low powers; very
small ones must be more magnified to shew their nature, and

resolvable ones, to insulate their sparkling points. In most

cases, low powers have the advantage from the beautyand

variety of their broad fields. The magnifier-s used by myself
ranged from 64-to 250, in a few instances 300.

In the following list, under the head of Double Stars, the

Sgpwnym, which stands first, is either a Greek letter, which is

Bayer’s designation ;—an Arabic numeral, which is Flam-

steed’s ;-—-a compound title already explained in p. 154., which

refers to Piazzi’s Palermo Catalogue ;--or an Arabicnumeral
followed by 2, the conventional symbol for the name of WH-

helm Struve, which refers to the great Dorpat Catalogue of
Double Stars. In the classy-of Clusters and Nebulae, an Arabic

numeral, if followed by M, refers to Messier’s Catalogue of

Nebula: in the “ Connoissance des Temps” for 1783 and 1784;
——if followed by 13,1 , the symbol ofthe name of Herschel 1., to

which a Roman numeral is added, it belongs to the corre-

sponding catalogne of that observer;-—-if by H alone, to the

catalogue of his son. After the Synonym comes the Place in

the Heavens, given first in hours and minutes ‘of Right Ascen-
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sion, then in degrees and minutes of Declination,markedN or

S, as the case may be; the Italic letters -72., 3, 3), signifying
respectively north, south, preceding, and following, being
employed to indicate the relative positions of neighbouring
objects. Next are placed (in the case of Double Stars,) t-he
Jfagnitudes in corresponding Arabicnrunerals separated by 3.

comma; the half magnitucles being expressed by the decimal

point and figure '5 (Struve’s and Dembowski’s ma.gni.t.udes
are carried to minuter divisions). Last follow the Colours
in a similar order to that of the magnitudes.

All data, not specially excepted, are taken from the Bedford
Catalogue: for many descriptions of objects, and directions for

finding them, the authoris responsible.
T-+._:—

ANDROLIEDA.

THIS constellation is rich in interesting objects of every
class; it is however inconvenientlyhigh for an achromatic

telescope on the meridian, and should therefore be examined
some hours E. or W. of it, like many other similarlysituated
regions.

Double Stars.

-y—1‘355‘“ N41° 39’———3'5, 5'5-—11”—orange., emerald

green. One of themost beautifulpairs in the heavens, though
stationary, and devoid of the interest of a binary system. It

seems to have been first noticed. by C. Mayer in 1778. In

184.2 2 found the companion double, though so close that

common telescopes will not even elongate it, and the finest

only can divide it. Sir W. K. Murray, with his 9 inch

aclzu-oma.t:ic,finds that these two minute stars differ in colour,
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pale yellow, and smalt blue; and this is confirmed by Jacob
and Dawes; hence, by those who have seen it single, it has
been sometimes called blue, sometimes green.

a-r—oh 29*“ N32° 57’—4.°5, 9—36"—-white, blue.
56 and 203 P I——-111 4.81“ N 36° 34.’—6, 6—176"—both

yellow, 1834.. E, 1:: smallerand alwaysdeeperin colour, 1836.
[12 larger and ruddier, I 8 50.] This pair, which forms a triangle
with an 8 mag. star, is a specimen ofa class whose similarity,
notwithstanding their mutual distance, always impresses me

with the probability of some connection; more clearly de-
duced in the present case from a “proper motion” through
space, common to both. Nearlypointed atby -y and fl Triang.
at about twice their distance.

36-—.—~o" 4.7”‘ N 22° 52’—6, 7—about 1"—bright orange,
yellow. Binary. Readilyelongated by me, 1850, 1851, 1855,
showing increased distance since Smyth’sepoch, 1 84.3. Closely
73 p 7; towards Z : visible to naked eye.

59-1111 2*" N 38° z3'—6, 7-5——-16"-—-bluish white, 1835
[yellowish white, 1850, I.855],.pale violet. 2 egregie albze,
1831. I found not more than 1 mag. difference. 2 gives
6'7, 7'2, but to a difl"ere-nt scale.

61 P 11-Ilh 14.“ N 40° 46'—7, 11--5o"—ye1low, pale
lilac. I missed the companion, but the object guides to a

pretty open 8 mag. pair, one of which is 62. P H. Field fine
with low power. About -,1; from 7 towards Algol.

- I75 and 176 P O——oh 39*" N 30° 11’—8, 8l—46"--both
pale yellow. Curious similarity. 14},~° f 3.

22-011 gm N 45° 18"—5—-white, 1838 [clearyeIlow,13go].
A guide to an elegant pair nearly72.,—8, 9--4'9"--paleyellow,
bluish.

24.01’ XXIII--xxuxh 51'" N 23° 34.'—8°5, 9-9'4”--pale
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white, yellowish, 183 3. [9 decidedly blue, with I mag. dif--
ference, 1850.] Egives 7'7,8'8, 1830.

[gt or 20-about Xlflllh38”‘ N 4.5" 3o'—5,5--—bothwhite. -Of
the sameclass with 56 and 203 P L]

[A wide 7 mag. pair lies about halfwayfiom a towards 2.]
[About 1}; from -y Androm. towards Pers. a little 9% of the

line, is a curious quadruple group of small stars, and 73° *1: of
it, a- double stain]

N3bm%u

31 M—o‘1 36"‘ N 40° 30’. One of the grandest and least
resolvable in the heavens; along oval, ill-defined, and bright-
ening to the centre; so plain to thenaked eye that it is strange
that the ancients scarcely mention it. By moving the tele-
scope rapidly to gain contrast Bond extends it to the surprising
dimensions of 4° in length and 215° in breadth, of which com-
mon telescopes shew little, and less in proportion to the increase
of power. Neither I51, H, nor the Earl of Rosse with his 3
feet mirror could resolve it, though the latterperceived stellar
symptoms at its edge. Bond’s giant achromaticfinds no resolu-
tion, though it is seen through a rich stratnlzn containing above
1,500 stars. He detects however two curious dark streaks,
like narrow clefts, both far beyond any ordinary instruments,
in which the darker of themforms imperceptibly the boundary
of the strongest light on one side : Secchi sees thembothwell :
Smythnotices an increase of brightness towards sf edge. I
suspected more abrupt definition on that side, on which the
streaks lie; but thiswas afle-r the knowledge of thefact,which
has a great influence upon the eye; the truth of 151's remark
being often exemplified, that a less degree of optical power
willshew an object afterwards, than would have beenrequisite

- for its discovery.
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32 M is in the same field with a. low power; a, small, hazy
ect, resolved into stars by theEarl Of R0583’;-3 3. feet, spccuhun.
18 I51 V——-oh 3 3"’ N 40° 5 5’. Large faint oval nebula,

requiring a. low power: a large field (my 64. wasbarely large
enough) includes it with 31 and 32 M.

ANSER.

This little modern asterism does not contribute much of
general interest to the Bedford Catalogue; but the two fol-
lowing fields will give pleasure to all who seek out the glories
of creation.

[6 and 8-—about xlxh 22*“ N 24° 2o'—-4, 5--deep and
pale yellow, in a beautifulfield, 3° nearly .9 from Cyg.]

[4, 5, 7 &c.—about 2:11:11 20“ N 19° 30'. A magnificent
region]

ANTINOUS.

A constellation frequently mixed up with Aquila, con-

taining some bright stars, of which 7; is variable, accorcling to

Argelander, in about 7“ 4*‘ 14*“; increasing in 571“, but oc-

cupying 1 151‘ in its clecrease. Such inequalitiesare frequently ‘

met with among these mysterious objects.
Double Stars.

36 P XX——xxh 51“ N 0° 27'—-6-5, 7.._.3-5"__bothWhite,
1832. Deinbowski 7,7'z,—wl1it.e, green, 185 3-4. [nearly
equal, 1850: -n at little larger with power 1.4.4.] 2°. :2. of H,
a little f.

M‘. 197 P XVIlI—:~;v1I1h42*“ 8 6° .s,.'—7, 9—99”--—ora.nge,
cernleen blue. A smaller closer pair 3 p [White, blue].

'\ Field beautifulwith 80. 64 includes the cluster 1 1 M.
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140 and 139 P XX——xxh 20'“ S 2° 34'—7*5, 3--60".-
both white, £833 [white, grey, I850, 185 5]. Each has a
faint Cflrllpanion. Field, if large, very fine.

186 P XIX——x_1xh 29*“ S 10° z8'—7-5, 9—3-8"—palewhite, sky-blue. This requires favourable weather : it is the
largest of a group f 37 Antin. In the field is another pair,185 P "XIX; triple, Smyth.

116. P XX——xxh 17111 N 0° 37’—7-5, 12- 30”-—-white,
grey. Smyth say the companion “ so minute that its
distance is only an estimation.” I saw it, however, steadily;
so that it must be a good test: an isosceles triangle with
9 Antin. and 69 Aquil. the most .9 of two 7 mag. stars, near
together in finder.

12 P XX—-xii“ 41'“ 8 0° 3.2’—8, 9—54."—bot-h pale grey,I835 [:yellowish, bluish, I850]. 1° it of 6.
_.274. and 27 5 P XVIII——XVlIIh 56"‘ S 0° 54’—9,9——26”—both white. [3 f considerably the smaller, 1850.][139 and 14.0 PXX—ahoutXx“ 19135 S 2° 40'. Threebright

stars, 7; With a very niinuteattendant, in a fine low-power field.][a654.2—xx‘1 67'“ S 4° z'—6'2, 7'7, 3 1826 [8, 9,13§5_]—-13'9"-—b0tl1white [yellow? blue '3][266‘1 2——-xxh 10-4,“! S 2° 47’--—.about 8, 9-24."-white,
cluster.

I 1 M—xv1I1h 4.4’-"1 S 6° 26’. Fine cluster, like an expandedfan, at the upper edge of the luminouseloud, which marksthe
Shield of Sobieski. Snlyth eoinpanes it to a flight of wild
ducks. A11 -8 mag. star is a little within its apex; an open8 mag. pair sbeyondit. Secchi, who fully resolves it, sees
it unaided in the Italian sky.
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AQUARIUS.
A clu1l—1ooking constellation, but Well repaying telescopic

research.
Double stars.

(,"——:xx11h 22*“ S 0° 44.’—4., 4.-5.—.3-6", I831; 2'7”, 184_z_
flushedWhite, creamy. A very fineobject; two suns revolving,
Smyt-h thinks,in a period of 750 years, but as yet very un-

certain. It occupies the centre of a triangle of nearly equal
stars, all easily seen with the naked eye.

I2-—XXh 57'“ S 6° zz’— 5'5, 8'5 — 2'8"—-creamy white,
light blue. Brightest of the vicinity.

:,b‘—xxII1“'9'” S 9°’ 51’--5' 5, 9—4,9'5”—orange or topaz
yellow, sky blue. 2 suspects common proper motion.

107-xxinh 39*“ S 19 °27’—6, 7'5—5'5"’—white, purplish.
Possibly binary.

z9—xx1h 55'“ S 17° 33"—6, 8, 18 3o——4.'5”——b_otl1 brilliant
White. [very little diifering in size, 8 perhaps the smaller,
1849,1851, 1853,1855-J

41—:xx11h 7"‘ S 21° 4.6’..—6, 8'5---4'8"——topaz yellow, ce-

rulean blue. A 7 mag. star makes it a pretty group.
94— xxrnh mm S 1431 3'——-6,8’5—-I4."—pale rose, light

emerald, I838; orange, flushed blue, 1850. 2 ascribes com-
mon proper motion to this beautifulpair.

53—xx11h 19"‘ S 17° z7'—— 6'5, 6'5—9'9”——-both pale
white.

zoo P XXII—xx11h 36” S 9° 3'—- 7, 8'5 —2-7”-—both
white, 1833, 1838 [8'5 grey or bluish? 1850]. 2%’ p A, a

little .9.
219 P XXII. Trip1e—-xxnh 41*“ S 4° 57'—7'5, 8, 9-

432", 5 5"—yel1ow, two flushed white.
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[1-9-about xxnh 4.1"‘ S 14° 3o’—is a beautiful orange
5 mag. star, with a distant companion]

[z4,—fz M, a little 72, in the head—7, 10.]
[About half way between 3 .22: and s Peg. lies a pretty

little White 3'5 mag. pain]
[About xxx” 33"‘ S o° 30’ a rich region will be found,

where a. low power will include threedouble stars at once.)
Ilebulae.

2 M—xx1h 261“ S 1°‘ 27’. Beautifiil large round nebula,
fshewing, with 3:7,, inches aperture, a granulated appearance,
the precursor of resolution. H compares it to a heap of fine
sand, and considers it to be composed of thousandsof I 5 mag.
stars. Smyth observes that “ this magnificent ball of stars
condenses to the centre, and presents so finea spherical form,
that imagination cannot but picture the inconceivable bril-
liance of their visible heavens, to its animated myriads.”

I 131 IV-—XXh 57*“ S 11° 55’. Planetary; somewhat ellip-—
tic; very bright for an object of this nature; pale blue ; not
well defined in 5:}, feet achromatic, but bearing magniiying
like a planet, much otherwise than a common nebula. One
of‘ the finest specimens of these extraordinasry bodies, which
their discoverer I51 removed into a distinct class. The Earl
of Rosse finds a ray on each side. Secchi, who gives its dia-
meters ;25” and 17'', sees it sparkle, and believes it. to be
a of stars: this he thinks also indicated by the bluish
tint common in planetary nebulae, which is usually met with
in groups of very minute stars. Can We view this as a con-
firmation of 'Olbers’s ingenious idea, countenanced by 2. and
Steinheil, of the imperfect transparency of space, in which
blue light may possibly be least subject to absorption?
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AQUILA.

Altair, the I-u.c2.'(la of this rich constellation,hasbeenthought
variable, and has a very sensible proper motion.

Double Stars.

~/—:sL\:1‘ 40*“ N 10° 16’.—3—pale.ora.nge. Smythgives a
12 mag. attenclant, which I did not make out, but have in—-
serted the object for the sake of its beautifulfield. It is now

brighter than [3, which implies a change in one of the stars;
though in many instances Bayenwho aflixecl theGreek letters
in 16o3,seenrs not to have been entirely influencedby mag '-
tnde.---3 is also in a beautifillneighbourhood.

ar—x1xh 4.21“ N 1 1°"28’——6, 7-.———s-1-7"—--paleWhite, greenish,
-1831, 1836-. E subflairaa, 182.9. Dembowski both White,
1856. I found this pretty pair was not single with 30, very
close with144 : a good test.

I 5:-—XV’IIlh 58”‘ 8 4° 14.’—6, 7'5-——-3—5"—Wl1ite or yellow-
ish wl1ite,.red lilac. 1° nearly 71 from A Ant-in.

23-xtxli um" N 0° 50’-—-6, I0-~3-1”—l.ightorange, grey.
I51 and Smythnotice the increasingvisibilityof 10 Withhigller
powers, which struck me independently. I had not perceived
it with 80; it was distinctly seen with 14.4.. Possibly there
maybe somepeculiar quality in its light : it is an elegant object-,
but requiring fine Weather; easily found from 5 and v.

56—xLxh4.7"! S 8° 56’. uf fi'om this star Iiesan open
6 mag. pair. Smythcalls them both blue, 1834.: thesmaller
appeared so to me, 18%5 5, but the 73, or larger, evidently of
a diflerent tint, perhaps pale greenish yellow.

57--mh 47"‘ 8 8° 3s’—-6'5. 7—3s”—b0thblue, r834»
E egregie albae, 1833. Distinctly contrasted to me, 1851;
pale yellow, pale lilac,“ colours entirely difi'erent.,” 185 5 ;—
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a, totally independent observation, as I had not previously
identified the object; this pair should be watched, as two of
the first observers have attested the similarityof the colours.

5- T1'iPl6—XVIIIh39“ S 1° 6'-7,8, 14.—13"', 3o”——white,
lilac,blue. 14 is so minute, Smythsays, as to have escaped
for-mer observers except 151. P, however, saw it with far in-
ferior means; and I have on several occasions, from 1850 to
1832‘, seen it more or less distinctlyby averted vision, though
14. mag. was usually £11‘ beyondmy reach: it rather improves
withmagnifying. 5 is qSe1‘-p. of some maps.

11—~XvII1l' 53'" N 13° 26’—7, 1o— 19”-— pale white,
smalt blue. Smyththought 7 might have been rated 6. It
lies equilaterallywith .2 and Z.

2 P XX—-xxh 3‘-"1 N 16° 3o’—7, 1o-—5'9"— pale topaz,
luc-id blue. 15!, red, deeper red; but he was partial to red
tints. I thought 7 white. Perhapsbinary. Close to Sagitta.

144 I’ XIX—x1x'1 23*“ N 2° 37’——7, 11, 1838-37”-
deep yellow, pale green. [11 readilyvisible, 18501, 1855, even

considerably out of focus, and several hours past meridian, as
if 10 mag.; the colour also, previously known, was evident.]
1°f 3, fi1rt.he.st of twof thatstar. I found a. bright and pretty

in the same field with a low power.
302 ‘P XVIII—xvII1" 39'“ N 6° zo’—7*5, 9—Io”—1ucid

white, cerulean blue. Brightest in the vicinity.
24.1 P XIX—x1xh36m N 8° 31-7-5,9-5, 1833—27”—

pale topaz, lilac. [small star larger than 9'5 ? 1850. P rated
it 10. Equilateralwith a and y. 1° p lies a pretty
9, 10: and again, not far .9 39, a very fine field.]

257 P XIX -—-xix’! 38"“ N 10° z6’——-8, 1o—4"—white,
smelt blue. Closely 72.. p -y.

4.3 and 44 P XX—xx‘1 7'31 N 6° xo’—8'5, 8-5, 1833-44,”
M4
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both lucid white. [.9 star smallest, 1850 ; the reverse of
Smyth.]

263 P XVIII-—-.xv1I1h54m N 14° 43’——8*5, 10- 5——6'5”-—-
pale yellow, 1836 [white, 1850], sapphire blue. Smyth calls
thisa handsome test-objeat. I found 10'5 occasionallydistinct,
though long past meridian. Closely f e, 3 n1ag., a beautiful
yellow star; but far sin a fine field.

[About §- fiom Z Aquil. towards a and fa’ Sagitt. are two

6 mag. stars, near together, visible to naked eye: the 91- p of
these is a fine Wide pa.ir——-6, .8 —-—yellow, pale lila.c.]

[15—-6 mag.—yellow—1°n. of A Antin. forms a. grand pair
witha reddish purple stain]

[68—about xx“ 20'" S 4° 50'--7 mag. is one of a pretty
triangle: a little. 3 p 69, 5 mag.]

[About xxh 28”‘ N 1° lies 3. triangle, the most 3 of which
is awicle pair, —- 7, 9 or Io—orange, blue. All the Galaxy
in Aquila is strewed with pairs and groups of stars]

cluster.

2024 H——2nnnh 49'" N 10° 1 1’. An interesting field.

ARGO NAVI8..

Not a. remarkable constellation, excepting for the crowded
part of the Galaxy which it includes.

14.9 and 147 P VII.-—v11h 281“ S 23° 1o’— 6, 6——1o-—
both topaz-tinted. [13 1) ratherlarger, 1851, 1856; otherwise
than Smyth, 1831.]

72 and 7.4, P VIII——-vm“ 19'“ S 23° 36'—6, 9-5--45”-
orange, bluish green.

175 and 177 P VII—v11h 33"’ S 26° 29’--6'5, 6*5——9'8"
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—botl1 topaz yellow. [both stare much larger, 185 1, than last
pair but one, as if the mags. had been accidentally revereed.]

2-—vI1h 39"? S 14° z1'—7, 7'5—-—17”—eilvery white, pale
white. In field with 4., 5 mag., pale yellow.

5—vnh 4.11“ S 1 1° 51’——7' 5, 9———3'5"'—-pale yellow, light
blue, 1334.. 2 9 czerulea, 1831. [9 ruddy? 1851.]

clusters and ‘Nebula.

38 I31 VIII—-V115 30"‘ S 14° 11’. Grand broad group,
visible to naked eye, too large even for 64.: some brilliant
5 or 6 mag. stars, and neat pair—7'5, 8—- 8”— both bright
bluish White. About z§° p a group round 4..

46 M—VI1‘1 35"‘ S 14° 30’. Beautiful circular cloud of
smallstare about §° in diameter : bestwith low power: a little

p the group round 4, nearer to it than 38 I51 VIII. I could
not see —a planetary nebula which it contains, and which in
Lassell’s 20 feet reflector is “an astonishing and interesting
object.”

9 3 M—vuh 39”‘ S 23° 32’. Bright cluster ina rich neigh-
bourhood.

11 I51 VII—vI11h 4*“ S 12° 27'. Large loose cluster of
stare, chiefly about 10 mag., closely n p '19 Arg., a 6 mag.
yellow [bright orange] star, attended by a fine group. 19
seems larger tlian 6 mag. to my unaided eye.

37 I31 VI—v11‘1 53*“ S 10° 24’. Fine broad starry cloud,
from 10 mag. down to more neloulosity; much better with 64
than higher powers. Viciiiity gorgeous.

64. I31 IV———VIIh 36'“ S 17° 53'. Briglitplanetarynebula;
pale bluish White; 12" or 15" in diameter to 151. Withmy 64.,
like a dull 8 mag. star: with more power, small,brilliant,un-

defined, eurrounded with a little very faint hazineee. In a

glorious neighbourhood.
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ARIES.
_

Three stars near togetlrer mark it to the naked eye, but it
reaches some way further E. into a dull region.

Double Stars.

vy--1*‘ 46"‘ N 18° 36’—4.°5, 5—8'8”——bright white, pale
grey or faint blue. Discovered by Ilooke in 1664., in follow-
ing the comet of that year. “I lCOOl{ notice that it consisted
of two small stars very near together ; a like instance to which
I have not else met with in all the heaven.” A good object
for small telescopes.

)\—1h 50'“ N 22° 55’-—5°5, 8-—-37"’—ye1lowishwhite, blue.
Pointed at by 7 and ,6.

30 and 128 P IL-11“29"‘ N 24° 2’-6, 7—38”—topaz
yellow, pale grey. “ The most southern of a group of about
a dozen double stars, spread over the adjoiningportions of the
threeconstellations, Aries,Musca, and Triangulun1,withexten-
sive patches of darkand blank space betweenthem.” (Smyth.)

179 P I-11‘ 42"‘ N 21° 35’— 6, 8’—2'4”-—-topazyellow,
smalt blue. The yellow, I think,has a scarlet glare around it,
like Hind’s New Star in Oph. when brightest. Dembowski
White, 1354.. 80 just divides thisbeautifulpair. 2° n p

33-——IIh 32'“ N 26° 27’—6, 9-2‘8°5”—pa1e topaz, light
blue. 9 seems very small. In illasca.

Io—Ih 56*“ N 25° I6’—6'5, 8‘3—2-2”——yelloW, pale grey.
Double, 2 50? if so, very difiicult. Between a ‘Y’ and a. Triang-
nearest former star. '

AURIGA.
The leader of this beautiful constellation, Capella, is very

brilliant. H and 2 thinkit has increased. H classed it de-
cidedly above W'ega in 184.7, otherwise than he had fornierly,
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and thereforesecond in theheavens. So Galle and Heis. Wit.h
me, W'ega takes precedence; but the objects are distant, and
differ in colour, White and Sc'1])pl1lI‘B, and, as Smyth observes,
this diflerence may influence estimates of size. Ptolemy,
El Fergani (10th cent.), and Riccioli, have all called Capella
red. Its parallax is almost imperceptible, proving amazing
distance, for exceeding that of some sma-ller stars. Such in-
stances shew the insecure foundation of I,gI’s theory as to the
regular distribution of stars in space. See 37 M z'nfra.

Double Stars.

14.—vh 6?“ N 32° 31’-——5, 7'5-—-I4”—pa1e yellow, orange,
1 8.32; greenish yellow’, bluish yellow, 1850. E eubviridis,
albacaerulea, 1830. [pale yellow, lilac, I850.

26-—Vh 30”“ N 30° 24’——5, 8-12”-—pale white, violet.
3° M13 8-

w——IVh 50'“ N 37° 4.1’—5, 9--7”—fiush.ed White, light
blue, 1831, I8 3 3, 1850. 2 suhviridis, alhacazrulea, 1828.
[white, ruddy, 18150; an unusual colnbinat-ion,plainer with 80
than 250.]

4.1-—VI1‘ 1*“ N 48° 441-7, 7'§.——8'2”—silverywhite, pale
violet. Relatively fixed, common proper motion: a. remark-
able though not infrequent phsenornenon.

61 I51 VH1-—Ivh 59*“ N 37° 10’. Cluster,pa neatpair, 64.4 2‘.
—7, 8-—— 1- ”—topaz, amethyst. 80, in contact; 250, divided.

225 P V—Vh 4.1"‘ N 31° 5o’—- 8,. 8'5—3'8"—crea.1ny
white,pa1e grey.

[94-1 E-—v1‘1 26” N 41° 4.3’ according to H and South,
I 824--9, I0 [I thought. 8, 9-5]—1'7”—2 alba cserulea, alba
sttbpurpurea. A good test; the most 73 of two stars in finder,
1° .9 of‘ 50 Ann, 5 mag.]

[cp or 24., 5 n1ag., -lies 6° «n of B 8 , in a superb .lregion.'|
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clusters.

37 lVI——Vh 43”‘ N 32° 35'. Smyth calls this “a magnifi-
cent object: the whole field being strewed as it were with
sparkling gold-dust; and the group is resolvable into about
500 stars, from 10 to 14. 1na.gs., besides the outliers.” Even
in smaller instruments extremelybeautiful,one of the finest of
its class. All the stars in this globe must be nearly at the
same clistance from us, and consequently theirreal sizes must be
difierent. The aspect of the Nubecula Major in the S. hemi-
sphere convinced H of this: it is ocular proof of the tact—
deducible from parallax and common proper motion, yet not
sufiieiently attended to — that, among the stars, apparent
magnitude, and distance fromtheEarth, are quite unconnected.

38 M—vh 20"‘ N 3, 5° 46’. Noble cluster, arranged in the
form of an oblique cross; a pair of larger stars in each arm,
and a bright single star in centre. [A small round cluster of
minute stars lies 3 p in the same low-power field, just f a

coarse 7 or 8 mag. pair, which again is s f a 6 mag. star,
orange, in a glorious field]

36 M—vh 27"‘ N 34° 3’. Bieautifiil assemblage of stars,
very regularly arranged. 2° f q». Wronglynumbered 56 in
Map of Society for Diffusion of Useful Knowledge.

39 I51 VII——v“ 19"‘ N 35° 12’. In a splendid district.
A little 7:. f isa superb low-power field.

33 I51 VII—vh 10"“ N 39° 12’. A magnificent region.

B06TEs.
Afineconstellation, of which the leader, Arcturus, is rated

next to Sirius, and before Wega, by 131 and H. Anoble object
at all times,but never so interesting as when, envelopedin the
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tail of Donati’s comet, 1858, Oct. 5, and only 20’ from the
nucleus, it flashed out so vividly its superiority. Smythcalls
it reddish yellow; it is golden yellow to me: Schmidt thinks
it has of late years lost all redness, and is growing paler. The
first star seen in daytime, by Morin, 1635. It has a great
proper motion of more than 1” R A, and nearly 2” Dec. an-

nually, so that, Ilumboldt says, it has moved 2%; times the
Moon’s diameter since the days of Hipparchus. Yet its paral-
lax is insensible. How inconceivable,then,must be its dimen-
sions and its speed I

B‘otites is rich in pairs, poor in clusters and nebulae.

Double Stars.

5--xiv“ 39'“ N 27° 4o’.—-3, 7——2*9”—pale orange, sea-

green. This “lovely object,” as Smyth calls it, is probably
binary of long period : a well-known test for moderate tele-
scopes. I have seen it perfectly with 28 inches focus, 2} inches
aperture, by Bardou, of Paris. 80 of the 5% feet achromatic
was suflicient to divide it in fine weather.

Z—m"‘ 34'“ N 14° 2o’—3'5, 4’5—I'3”—bright White.
bluish white. Excellent test: with 5% feet acliromatic, 144
and 2 50, elongated, or discs in contact.

7r-—XIVh 34*" "N 17° x’—3'5, 6.—6”——both white, 1836,
White and creamy, 1850: several observers see a slight dif-
ference.

5-K!-"V" 45"‘ N 19° 4I’—3's; 5'5—7"— orange, purple.
1831-184.2. Dembowski yellow, orange, 1856. Binary:
period I 17 years, H.

3—xvh 10'“ N 33° 5o’—-.3-5, 8-5—11o”.—-pale yellow,
light blue.

p1—xvh 19"‘ N 37° 52’—4, 8- 1o9”..— flushed white,
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greenish white. The companion, p‘-3,_._8, 3.-S.__iB very closely
double; binary,of doubtful period: probably all farm one

system, a Sun, Earth, and Moon of unborrowed light,
““XIVh I 1’ N 53° ""“4'5: 3-33”-‘P319 Yellow“, crealfll’

White. 23 thinksthey have common proper lnofign. 4. 5 is
again double in the Cza.r’s telescope at Poulkova.

44--m“ 59'“ N 48° r2'—— 5, 6- 3-7", 1842-—-paxe
White, lucid grey, 1842; yellow, Cerulean blue, 1850. 2 sub.
flava,,s11bceerulea., I832. Fletcherwhite, yellow, 185 1, 1\,fi11e1-;

bothwhite, 1853. Dembowskiyellow, orange, I856. [yel]ow,..
ruddy °1' Pm'P1L“h:c 135°-l 3 and Argelander have found
variable light here. Certainly binary; with unknown period,

39—XW“ 45"‘ N 49° I8'—— 5'5, 5’5-——3'3”—wlnte, lilac.

bluish.
69 P XW—XIV‘“ 17”‘ N" 9° s'——- 6, 7'5 —— 6‘3"~flushed

white, smelt blue, I 8 3 5. Dembowski golden yellow, rose

tint, I853, 185 5. [6, pale yellow; 7'5, sometimes blue, more

usually tawny, 1 854. This uneerta.intyofhue, which I have

found troublesome in the small-er components of some pa,-ire,
may probably arise from contrast with the tinted background
given by the “ outstanding" blue rays in the light of the

larger star, combined with unequal sensitiveness to colour in

different states of the eye, which may sometimesbe most im-

pressed withthereal, sometimeswiththecomp1ementery]1ue-.]
I-.—-X1111‘ 343“ N 20° 40'.-— 6, 10-.s,'9"—sapphire blue,

smalt blue. 16! P XIII, 7 mag., bluish, in field;

279 P XIV—.xvh 1"‘ N 9° 46’——7-5, 7'5-—4.”—both pale
White.
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220 and 219 P XIII—-xrnh 4.4.” N 21° 58’—--7'5, 8-86".-
both flushed White, 1831. I saw some diff'e1-once in colour,
1852; perhaps yellowish, and bluish White: but very little-
in magnitude, each about 7; 220 rather the largo1'. In the
same fieldwith6, 3.. fine yellow 5 lnag. star, marked only 6 mag.
on Map of S.D.U.K., but too low, being very visible to

naked eye.
[About xvh N 54° is a fine open pair--—-pale blue? grey?

just visible to naked eye.]
C.-HNIELOPARDUS.

Widel}* extended, but obscure; containing a few good ob-
jeots.

Double Stars.

269 P IV——Vh 0'“ N 79° 4.’—5'5, 9—34."— light yellow,
pale blue. Perhaps binary.

232 and 230 P XII~——x11h 48'“ N 84° 1o'—-6, 6'5—z2”
—both bright white, 183 3. E egregie albze, 1832. [some dif-
ference, I85z, pale yellow? pale violet ?]

1--Ivh 21*“ N 53° 36’—7-5, 8°5——1o"—white, sapphire,
-1838 : so Dawes. Dembowskigreen or blue, pale rose, 1854..
Nearly helf—wa.y from a Pers. to 8 Ann, a little 2% of line;
in an ill-markedpart of the sky.

I 59 P VII——v11h 33111 N 65°.29"-8, 8—16”——both white.
[97 P III—about 111“ 301“ N 59° 3o’—6, 9——ora.nge with

scarletp-glare, blue.]
Nebula.

53 I31 IV-——mh 55"‘ N 60° 27’. Planetary: small and
dim. Closely f, §° 72., is 47 13,! VII, an elegant group with
7 mag. pair, preceded by another, wider apart.
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CANCER.

A constellation marked only to the naked eye by the re-

tmarkalwlecluster Przesepe.
Double Stars.

av?-——V1I1h 4.6"‘ N 3 1° 6’.—'— 5-5, 7 — 1'4.”-—white, yellow.
Excellent test: e1engat.ed with 80, divided with 144 of my
5% feet achromatic. :3 of’ Flamsteed, 151, H, South, 2,Wl1o
finds difference of magnitude variable.

¢——VlI1“ 38*“ N 29° 16’---5'5, 8—3o"-—pale orange, clear
blue. Beant.iful contrast.

I. Triple—v111h4”‘ N 18° 4’—- 6, 7; 7°5— 1'2", 5"—
yellow, orange, yellowish, 1332-1343. Dembowskiall white,
1354.-5-6. Binary; close pair revolving in about 60 years,
companion in about 500 or 600 years. I elongated the former
with 80 and 144., and saw discs in contact with 250, 184.9.
It seems to have become eonsiderahlymore difficult now, I 8 59.
An excellent test; pointed at by a and B 11, at twice their
distance.

(1)2-——VIIIh 18*” N 27°23’——6, 6'5, 1833, 1843—4.°8”—both
silvery white. Denibowski both yellow, 1854. [much less
unequal, 184.9 ; nearly equal, 1856 ; still more striking if
compared withv‘.] 2 gave 6, 6' 5 of his scale, I826. Dem-
howskj both 6-5, 1354..

0"‘-—\~‘I1lh 5 3*“ N 32° 482-6, 9—4°8”—-lucid white, sky-
blue. 66 of Map?

v‘—-V111“ 18”‘ N 25° o’—-7, 7'5—5'8”—pale white,g_1_'eyish.
2 gives 1 mag. difi'erence; Dembowski almost as much : they
seem considerably unequal.

1177 2——according to him, vuh 54:9“ N 28° 3’—7, 8-
3'8”--—-no colour in Smyth [white, greyiishl.
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[I94, or 1311 2——inhis work,V111“ 57'6"‘ N23° 38’—6_-7,
7'1-—‘7'z”—-bothWhite. A little -72. p E, 5 mag. not in Map.][1228 2‘.——v111h 17-gm N 28° 6’.—8, 8-5-8-93"—both
white. Not far from line joining 95‘ and 952, nearer the former
star.]

Cluster.

4.4. M——VIIIh 30"‘ N 29° 15’. The Praesepe of the ancients,
just’ resolved by the naked eye; too large for ordinary powers,
but full of fine combinations: two triangleswill be remarked.
Galileo counted 36 stars in it, with his newly—constructed
telescope.

67 M—v1nh 44'“ N 12° 19’. Cluster of stars of various
magnitudes; I51 counted more than zoo. Visible in finder.

CANES VENATICI.
The nebulae here are fine. The only prominent star comes

first on the list.
Double sjars.

12 (Cor Caroli) -—xnh 49"‘ N 39° .4'—- 2'5, 6' 5 — 2o"——
flushed white, pale lilac, 1837; full white, very pale, 1850.
2‘. albse, 1830. H, “with all attention I could perceive no
contrast of colours,” 1830-1. [white or yellowish, tawny or

lilac, 1850.] Relatively fixed for .57 years, yet considerable
proper motion. Here again are unequal stars which must be
at the 8:.-une distance from us.

z-—- Xllh gm N 41° 26’-— 6, 9—— 11”—— golden yellow,
smelt blue [6, orange with scarlet glare, a peculiar hue some-
times found]. A striking though not corispicuous object,
.31; from Cor .Ca1°oli -towardis 3 S1 .

H
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"album:

51 llu'I——-Xlllh 24.” N 47° 55'. Earl of Rosse’s wonderful
spiral: its Wreaths of stars are of course beyondall but the
first, telescopes; common ones will only shew two very un-

equal nebulae nea.rly in contact,both brightening in thecentre:

traces of the halo encompassing the larger may perhapsbe
caught. They form a misty spot in finder, 3° 3 p Alkaid,
at the end of the.Great Bear’s tail. ~

3 l\'I——-xmh 36*“ N 29° 4.’. “A brilliant and beautiful
globular congregation of not less than 1,000 small stars ”

(Smyth),blazi-z2.g splendidly (that is running up into a con-

fused brilliancy) towards the centre, with many outliers. I
could hardlyresolve it-. It stands in a triangle of stars, rather
nearer Arcturus than Cor C-aroli.

94 M——x11“ 44"‘ N 41° 53’.  

Small bright nebula like a

comet; resolvable, Smyth: a littlep C-or Caroli, 2%“ at.

63 M—x1I1h 10"‘ N 42° 4.6’. Oval, not bright. 151's tele-

scope shewed it '9’ or 10’ long, and near 4.’ broad, with a very
brilliant nucleus. An 8 mag. star is grouped beautifully
with it.

GANIS h'1AJOB..

a (Sirius) is the leader of the host of heaven: a glorious
object, in all likelihood either far greater or more splendidthau
our Sun. Its colour has probably changed. Seneca __called it
redder than Mars; Ptolemy classed it with the ruddyi.Antguf.es
(a 110. I now see it of an intense ‘white, with :a sapphire
tinge, and an occasional flash of red. Hind and Pogson have
found similar decided changes of colour in variable stars.
From irregularities in theproper motionsof Siriusand Procyon



nonnm suns, CLUSTERS, AND NEBULE. 179
[mars human]

(:1 Can. Win.) Bessel fully believedthat each was a. member
of 3. binary system, their conipanions being invisible dark
bodies: and subsequent observations seem. to confirm the won-
derful idea, The minnteness of the parallax of Sirius indi-
cates an inconceivable distance, far greater, probably, than
thatof many fainter stars.’

p——-vlh 50'” S 13° 5z'—-5'5, 9'5—-3'5”—topaz yellow,3° nf:1, among rich fields.
vL—v1h 30'“ S 18° 33’.— 6-5, 8 — 17”—pa.1e garnet,

grey. 3° sp a. ’

3o—v11h I 3"‘ S 24° 4z’—6'5, 9—85"—white, pale grey..In arich cluster, 17 15! VII. [About 1° 50’ n, 1°1), lies a. veryfine pa.ir—6'5, 8——fiery red, greenish blue.]
Clusters.

4.1 M-—-VI“ 41"‘ S 20° 36'. Superb group, visible to
naked eye, 4° beneatha.

12 I51 VII—v11" III" S 15° 23’. Beautifulcluster melting
into a. very rich neighbourhood, as though the Galaxy were
here approaching us. 64 includes a. bright White star p.Stnytli observes that the stars are nearly all 10 mag. 3°f y.

CANIS IVIINOR.

a (Proeyon) a fine pale yellow star (which see mentioned
under Sirius), has a ctu-ions variable star about 2-5’ distant,
very nearlyf.—8 mag. Sxnyth, 1833. 9 mag. Fletcher, 1850.
Missed by Band, 134.3, Fletcher, 1853, Hind, 18 5 3-4.--5. There
are outlier minute stars in the field.

It 2
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Double stars.

14. T1-ip1e—vnh 51*“ N 2° 36-6, 8, 9--75”, 115"-
paje white, 1831, bluish, blue [6 deep yellow, 1851, and 8
very little brighter than 9].

170 P VII-—VIIh 33*“ N 5° 3 3’—7, 8—1°4."—white, ash-
colonrecl. 144. showed discs in contact; 250 now and then
just split them: an admirable test, lying most convenientlyf
a. little -3 of a, and being the largest star in that direction. It
is often called 31 Can. Min. Bode. Possibly binary.

CAPRICO]-RNUS.

Not a conspicuous constellation, but containing some good
objects, among which its principal star takes a higli rank.

Double Stars.

a”anda‘—x-K“ 10*“ 3 12° s9’—3 (:12), 4 (a‘>—373"—-pale1 yellow, yellow. A noble pair, easily distinguisherl without
a. telescope.

9-xx“ 13'“ S 15° 13’-—-3'5, 7—2o5"—-orange-yellow,j sky-blue.
p——XXh 211“ S 18° 16’—5, 9_3-8”---white,pale blue, 1830;

a. 7'5 mag. yellow star follows considerably 3. [pale yellow,
ruddy purple, I850: 7'5, which makes a fine adclition, seems
violet or li1ac.] Secchi finds movement here.

7,
o-—x:~:1‘ nm S 19° 33’——-5'5, Io-—54.”—ycllo;W;, violet,

.1-837. [orange, blue, 1830: the companion underrated ?]
, o2—.:«;xh 22”“ S 19° 3'——6, 7--2.2”—b_oth bluish, 1832

‘ [white, bluish, I850]. ,
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[About xx“ 36'“ S 16° is a pretty pair---8, 9‘--lilac,
perhaps bluish green. If’ f 240 P XX, a little n.:]

ltebula.

30 M-—Xx.1h 32"‘ S 23° 4.7’. Moderately bright : beau-
tifiillycontcrusted with an 8 mag. star beside it : like a comet
with 64, with higher powers resolvable. A brilliant cluster
to I51- “ T-Vhat an immensity of space is indicated 1 Can such
an arrangementbeintended, as a bungling spouter of the hour
insists, for a mere appendage to the speck of a world on which
we dwell, to sofizen the darkness of its petty midnight? This
is impeaehing the intelligence of Infinite Wisdom and Power,
in adapting such grand means to so disproportionate an end.
No imagination can fill up the picture of which the visual
organs afib1'd the dim outline; and he who confidently probes
the Eternal Designs cannot be many removes from lunacy.”
(Smytl1.) It lies closely p, a little “ft, from 4.1, a 5, mag. star.

CASSIOPEA.

Here lie a multitude of very rich Galaxy fields. The leader
a is slightly variable. Snow always found it sharper and
smaller, and more readilyobscured by fog, than 13 or 3/, even

when equally bright.*
Double Stars.

-y-—-oh 48"‘ N 59° 57’—3 mag. Inserted for its beautiful
contrast with theminute surrounding stars.

13-0" 4.11“ N 57° 4'1-4, 7-5-9f1”——pale white, purple,
‘* A difference in the aspect -of different stars, independent of magni-

tude, andtsometixnes of colour, has been noticed by several observers.
Smyth,speaking of a dull 11 mag. star seen best by averted vision,

N 3
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1-84.3. H and South red, green. 2 fia.va,purpu1'ea, I832.Fletcher yellow, purple, 1851. Miller White, dusky orange,
I 35 1. [yellow, garnet, 1850.] Binary : period about 700 years.

72 P II. T1'iple——IIh 18"’ N 66° 4.6’—4.°5, 7, 9-—-2'1”,7'5"—-pale yellow, lilac, fine blue. 55 of I51, 1. of others.
Fine but not easy object with 5%,» feet. achromatic.

i -.,L———1h 16'“ N 67° z4.'—4.'5, 9-32”—orange, blue. 9again double in large telescopes.midi} and 100 P XXI1'I—x:~;1nh24*" N 57° 4.7’-——5, 7'5——74”-—-li-lit yellow, White, 1830 [7' 5 pale lilac, 1854.]. Dawes
has doubled it again. [A 10 mag. pair_/I]

a—xX1I1h 52”‘ N 54° 58’—6, 8-—-3”—flushed white, smalt
blue. In a glorious low-power field.

ic—about- 01‘ 24”“ N 6z°—-4.—brigh't yellow, 1837 [white,1850; a little yellowish, 1855] is a guide to a grand vicinity[one group resembles the letter Y].
cp-—-about I“ tom N 57° 3o’.-—5—is attended by a beauti-

ful group, 42 I51 VII.
.

T

55——Ilh 4”‘ N 6_5° 52.'—-5--is .9 of the spot where the
Great New Star flamed out, Nov. 1 572, speedily rivallingVenus, so as to be seen at noon-day, then fading during 16
months to utter extinction: there is some idea that similar
appearances took placehere in 945 and 1264; if so, 1872 may
remarks that “there are many of much smaller magnitudes whichshine quite sharply, and emit a strong blue ray.” Argelander gives§'_ Aurig. as a striking instance, among others, of peculiarly intenselight for its magnitude. He says that red and yellow stars appearbrighter in proportion to the superiority of the eye and instrument.Schmidt finds that red stars gain in twilight, lose by night, as com-pared with White ones, and that the position of the eyes is’ of material
consequence-’in such estimates._
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possibly witness a repetition of this i_noomprehens.ible ph:nno-
Iuenon. Its colour changed from white through yellow and
red to blue. Hind thinksseveral variablestars increase blue,
are yellow after maxinium, and flash red in decreasing.

Clusters.

31 151 VI_1h 371“ N 60° 32'. Visible infinder; a very
good field with 64.; 80 shewed a little pair, measured by
Smyth. 25’ from 5, on a line drawn from a through 3.

103 M—1h 24.“ N 59° 58’. Beautiful field. 1°f a little
we; of 3. Omitted in Map of S. D. U. K.

78 I31 VIII-——ol* 3 5”‘ N 61° 1'. Fine cluster, somewhat
like the letter W; half way from 7 to 1:.

30 I51 VI——XXIIIh 50'" N 55° 56’. Beautiful large faint
cloud of minute stars : “ a mere condensed patch” as Smyth
rernarks, “ in a vast region of inexpressiblesplendour, spread-
ing over many fields” ; including the whole Galaxy through
this and the adjacentconstellations. [A beautifulgroup in a

rich field lies about §° f 3.]
CEPI-IEUS.

Much more barren to the naked eye than to the telescope.
Double stars.

fl—x1u“ 271“ N 6 ° 57’——3, 8——14.”—-white, blue, 1833,9
Jr 184.3. Dembowskiyellow, violet, 1852, 1854. [white, blue,

3--xxllh 24*“ N 57° 4.2’—4.°5, 7—4.1"’—-orange or deep
yellow, fine blue. An especially fine pair, somewhat like

J. ,6 Cyg. 4'5 is slightlyvariable: period 54 8“ 30'“: Argelander
adds 18”‘. Sclniuidt suspects variation in many stars of

Cepheus.
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( ten“ 14.“ N 77° 17’-——4.'5, 8'5---7'5"--bright whife,
msltblue.‘

£-—xxn" om N 63° 57'——5, 7--5-8'*——bot.h bluish, 1839;
flushed, pale lilac, 185:. 2 subflava, oaerulea, 1831;. Dem-

." bowski white, violet, 1854. [white, tawny or ruddy, I850.]
About 1° 1:, and as much 12, is 284.3 2, in his work 7'z,7-5.-
z'z”—-albaz; this I have not seen, but it must be delicate and
beautiful.

11 and 12 P XXII—xx11" 4"‘ N58“ 37’._ 6, 65, 1839
[very nearly equal, I85o]——zx"'--both white. 2‘. finds 6'5
again double. Just}: A: a little 1: of L’.  

248 P XXI. 'I‘riple—xx1h 35'“ N 56° 51'—6, 8'5, 8'5-—
xz”, z.o”—-pole yellow, two grey.

191 PII--uh 48'“ N 78° 52'-—..6, 1o°5—5-2”--orange,
smelt blue. Good test for a moderate instrument.

.o-—xxn1h 13'“ N 67° 21-7, 9—z*5’--orange yellow,
deep blue.

285 PXXI-—-xxx“ 39"‘ N 58°i8’. The celebrated“Garnet
eidus” of P, visible to naked eye, but variable, and hence
probablyomitted by Flamsteed. I5! mys “ it is of a very fine
deep garnet colour," especially after viewing a. white star,
such as a. z§° s of v.

_

" A peenliarlyatrunge coincidence is too remarknhletobe omitted.
attested by an unimpeachnhlewitness, the late Mr. Baily. “The RA of
this star was erroneouslycalculated by the two separate and independ;-*
rent computers, who agreed precisely in every figure: and the error Wei.

I discovered thatwe had all inadvertently comniitted the
some xnistn-ke!"—Memoirs of R. Astron. Sec. IV. ago.
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OETUS.

The largest,but fiat from themost interestingof theconstella-
tions. Its alphabetical leader a is not now so bright as

probably one or both have changed. a is worth looking at,
as 3“ fine combination of 3 beautiful 2*5 mag. orange star
[yellow, 1856] witha 5'5 ma.g.—fine blue.

on-11‘! 1 2'5 S 3° 37'—-yellow. Mira, thecelebratedvariable,
from 2 to 7 msg., sometimes to invisibility,in 331“ 1511 71*

to H. Its maximumbrightness and period are not
always the same: A1-gulsnder has shown the probabilityof
regular alternations in the latter. One of the most interesting
problems of modern astronomy is the question whether the
irregularities of variable stars may not be, like the planetary
perturbations, phases of some general law.

7-115 36“ N2° 39'—-3, 7——-z'6”—-pale yellow, lucid blue,
1' 1831-1843. Dembowski 7olive-green, 1854. [tawny, 1850].

J Egives them common proper motion.
37-—-1" 7"‘ S 8° 41"--6, 7'5--51”--—white, light blue or

j 2 common proper motion. is p lies another pair-—
-8, Io-—ezo"—ye]low, violet. 2°‘p 9.

.

146 P 0-0“ 34"‘ 8 5° 7’—-5'5. 9-s3"—1=a1e topaz.
violet.

66-11“ 6"‘ 8 2° 9’—-7, 8'5—15i”—pale yellow, sapphire
blue. Common proper motion? 1 5° p Mira, a. little 1:.

113 P 0—oh 27'" S 5° 19'—.7, 9-zo"——cream yellow,
smelt blue. [9 over-rated ?]

61-1“ 57“ S 1° 1’--7, 11-39”-—p-early white, 1834.
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[pale orange, 1850], greenish. I found the attendant very
obvious to the. averted eye. Followed by 218 2‘.——7, 8'5-
4.'6"'—white, blue. 3° 3 a littlef a 3'5.

[x——1h 42"‘ S 11° 30’ forms a fine pair with 182 P I—/ 5, 7-5—pale yellow, bluish. Closely s p Z
[About 1“ 351“ S 8°, is a beautiful8 mag. pair, .9 alittle p

167 P I, 6 mag.]
llebula.

77 M——11h 36"‘ 8 0° 36’. 1° f 3, a little 3. Small,
faintisli; very near a 9 mag. star. 13! thought it at least 910
times more distant than 1 mag. stars !

OLYPEUS (OB SCUTUIVI) SOBIESKII.

This asterism, which worthilyassociates the memory of the
Polish hero with the most brilliant part of the Galaxy visible
In our latitudes, is full of splendid telescopic fields: and the
very ground of the MilkyWay seems here resolvable.

clusters and Nebula.

24 M-—xvmh 10"‘ S 18° 27". Magnificent region, visible
to the unaided eye as a kind of protuberance of the Galaxy.
It is accompanied by two little pairs. 2° ?l of ,1. 1 .

16 M——-xvulh 1 1'11 S 13° 50’. Grand cluster.
18 l\'I——xV1I1h 12*“ S 17° 1 1’. Gloriousfield in a very rich

vicinity. .3 lies a region of surpassing splendour.
26 M——-xviilh 38'“ S 9° 32’. Coarse cluster.
17 M—xv111*‘ 13*“ S 16° 15’. The “ horse—shoe ’’ ne-

bula, visible in finder, 1° n of 18 M, described by Smyth as
“ a magnificent, arched, and irresolvable nebu.losity,—in a
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splendid group of stars.” Well has he observed, “ the won-
derfixl quantity of-suns profusely scattered about here would
be confounding, but for their increasing our reverence of the
Omnipotent Creator, by revealing to us the imnieusity of the
creation."

0 OIMA BERENICES.

A gatheringof small stars, which obviously at a sufficient
distance would become 21 nebula to the naked eye.

Iiouble Stars.

I2——XIIh I 5"‘ N 26° 37’—-5, 8—66”—stra,w-yellow, rose-
red. 1%“ s p 16, the “lucida.” of the constellation. [This
latter is beautifilllyplaced in a, little triangle of 8 or 9 mag.iii stars. It is marked 3 mag. in Map of S. D. U. K., but was
not larger than 5 or perhaps 4. I 852.]

z4,—x11h 281“ N 19° 9’._..5-5, -7_.r.z1”—orenge, emerald.
2——xIh 57"‘ N 22° 14.’—6, 7°5—3'6”—pea.rlyWhite, lilac.
202 P XII-—x11h 451“ N 19° 56’——7*5, 8--16"-—both

white. 2° .9 of 35. ’

[.17—-about 1° s a little f 16, forms a fine pair with 96
J P XII ; colours somewhat different. The smaller star, by

‘averted vision, seems more surrounded than the other with
scattered light]

Nebula.

[85 M—about X111‘ 18"’ N 19°. Fair specimen of themany
nebulae in this region : midway from 24. towards 1 1, the
nearest conspicuous star p, a little 3.]
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CORONA BOREALIS.

A constellation resembling more than usual the object
whose name it bears.

tr’--XVI". 1.7"‘ N 34° ,2’—-5, 12 [10, 1850, 1.855]-—-13_7~’_’——-paleyellow, 1838 [deep yellow, 1855], garnet, forms a fine
group with v‘—5—-deep yellow, ‘and 3 6 mag. grey starf.

,q—xv‘' 171*! N 30° 4.,8'—-6, 6'5--.1” more -or less, less
I359:-—white~, golden yellow. One of 151 ’s severest tests.

divided it, 18.32, but couldnotalways even elongate it,
384.2. It may be interesting to look at so wonderfulsn
object as a pair of suns revolving in the brief period of 1-4.
years (or, according to Villaroeau,67 years,) even though we
can only see them closed up into a single star. Visible to
naked eye, a. little out of the curve of theooronet.

a---xvi“ 9*“ N 34° I3’—6, 6'5—1'8"’, widening, 184,3.
(Fletcher2'3”, 185l)——ereamy white_,sma.ltblue, 1830--18’4.3.
Sonth 6*; “certainly not blue; it diifers very little from the
large star in,co1our,” 1.825. 2 6'5 alba, :1836. Demborvski
yellow, yellowsometimesashy, 1 8 54-5; white, ashy, I 856; red,
doubtful blue, I857. [65 sometimesruddy, sometimesbluish,
-I850, 185 5, with morjethan diflerence: Dembowski
rated them 53, 6'5, 18§4.—5.] Binary: probable period not
lem than 560 years; followed at 44” by a little blue star, 1:

Smyth: 15 or zomag. South. 1825, not visible with
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CYGNUS.

This fine cruciform constellationoccupiesaprominentpositionin the Galaxy, and nothing can be more magnificent than thelow-power fields which it contains. Its principal star, Deneb,has no perceptible parallax, or proper motion; so far deservingthe title, usually very inappropriate, of a “ fixed star ” ; hence
We must infer amazing distance, and magnitude surpassingpossibly that of Arcturus, Wega, or even Sirius itself.

Double stars.

[3—x1xh 25'“ N 27° 4o’——-3, 7———34.”—-topaz yellow, sap-phire blue. One of the finest in the heavens. I have seen
the colours beautifullyby putting the stars out of focus.
Smyth observes that they are actually different, not, as maysometimesbe the case, complementary,from mere ‘contrast; an
effect which is seen when the bright yellow light of a lamp
makes the Moon appear blue, and which Schmidt witnessed to
a remarkabledegree at his observatory on Vesuvius duringthe great eruption of 1855, when the sky was as green as
bottle-glass, and the Full -Moon a lively green, through open-ings in red clouds of smokeand steam. A similarresult maytake place with some double stars, b11t not with all, as is
proved by hiding the larger star behind a bar in the field. On
thisaecountthepresence of artificial light is objectionable in
observations of the colours of stars.

".”- T”iI*1‘3——\'X"9'“ N 46° I9’—-4, 7'5, s'5(°‘)—I°7"--—-338"—-orange, blue, 1838 [white, 1350], blue. Smythfound
both the smaller stars cerulean blue when the larger one was
concealed. Glorious field.



DOUBLE STARS, CLUSTERS, AND NEBULE. 191'
[cranes]

« p. T1-iple-—xxfl1 38'“ N 28° 7’—5, 6, 7'5—5'4.”, 217"...L/ White, two blue. 2 finds common proper motion in the
close pair.

x—-Xlxh 41*” N 33° 25'— ,.9—26”—goldenyellow, pale
blue. Relatively fitted, common proper motion. Closely j;
a little s, is 295 P XIX, variable, often incorrectly called X:
period about 7 months; sometimes reaching 5 mega; very red,
like many va.ria.bles, according to Schmidt. 1 have not looked
for it.

w3—x:{h 27”“ N 48° 4.5’—5, Io-—55”—palered, grey. 199
P XX_..7,9'5—61”—-white, pale blue, precedes it, making a

fine group. Two very faint stars, which direct vision with
my 31% inches epertiire would just reach, form a. trapezium
with «:3.

61 —x:~:1h om N 38° 3’-—5*5, 6-16”-—-yellow,deeper yel-
low. One of the most interesting objects in the sky: these
suns not only form a. binary system revolving in upwards of
5.40, years; they not only travel through space at a rate which
vvould, asHumboldtobserves, carry themacross 1 ° in 700 years;
but theywere thefirst of thehost of heaven to reveal to Bessel
the secret. of their distance.* This is probably 657,700 times
that of the Earth from the Sun—itself 95,ooo,ooomiles-—a
space so vast, that light, which reaches us from the Sun in 8“,
employs more than 10 years to traverse it: we see these stars,

* This grand result was obtained with the Kiinigsberg Heliometer.
The instrument absurdly so termed, as if it were peculiarly intended to

measure the. Sun. is an 3.cl1roma.tic of which the object-glass is out into
two halves; a. slight displacementof these produces a double image, and
afibrds the means of very accurate meesurerncnt. There is e fine helio-
meter at Oxford, 7% inches aperture.
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therefore, -not as they are .now--for of theirpresent existence
we have no information—but as they were so years ago.‘

How vast must be the dimensions of this great Universe l
What a temple for the C1-entor’s glory! “ All the whole
heavens are the Losn's"——-those heavens are crowded with
millionsupon millionsof istams; sndofall thatcountlessmulti-
tude, millions,probably,for one, are at a distance inoaloulably
exoeedingthstof 61 Cygnil -

\l*—-XIX“ 52“ N 52° 4'—-5‘s. 8~—3'S"—l-Wishtwhite.
52--n“ +0“ N 30° I3’-—5'5. 9's—7"— orange. blue-

3° 3‘ of e.

449 P XX-uh54"‘ N +9° 55’-6. 7'5-=‘I"-silvev
Mrhite, pale grey.

278 P XIX—x1x“ 4.1“ N 34° 4o'—6, 8——39"—-straw-.oo-
lonr, smeltblue. If’ it of X.

49--xx“ 35"‘ N 31°4.9’-—6.,~9-—3'z"-'-—,goldenyellow,blue.
2° 3 p a.

16-11111 3-8'“ N 50° 121’--6--5;, 7,, 1834. [not much in-
equality, 185o—1]—37”—bothpale fawn colour. 2 thinks
they have -as common motion through space. Within 1° nofa.

1 P XXI—-—xx1h 3*“ N 29° 38'——6-3, 9-—3°5”—du1l white,
pale lilac. L?p 4}’.

4.52 P XX--1-zxh 37’ N 38° 58’— 7, 1:-— 17”——deep.ye.1-
"‘ From the successive transmission of light results the extraordinsry

fact that the aspect of the whole heavens is of unequal date, each star
having its own time of “slight-passage” to our eyes, and
ilnmensely differing, so that there is no impossibility in Hnmlioldfs
"magnificent assertion, “much has long ceased to exist befotel-thI:'i"i'fiIl0’W-

of its presence reaches us; much has been otherwiseestranged.”
the little components of the Gslsxymay he distant 2.,ooo

years!
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authorities,enables one to form any rational conjecture as to

the mis-rea.d,ing,mis-writing, or mis-application, in which so

strange a metamorphosis could have originated.” And of
Rota.-nev he observes, “ the which putteth derivation and ety-
mology at defiance.” VVhere so eminent and accomplished
a scholar and antiquarian has not succeeded, it would seem

presumptuous to. offer a solution, but that accident is some-

times more fortunate than study; and if the following is not

after all the right. key, it certainly is a marvel that it should

open the look so readily. The letters of these strange words,
reversed, form NICOLAUS VENATOR, in which it is easy to re-.

cognize a Latin version of the name of N1ccoLo Csccwronn,
assistant at the Palermo Observatory, in the Catalogue ema-,
nating from which these stars are so denominate-d.*

Double Stars.

(' -y——-xxh 4.0m N 15° 37’—4, 7.-12”-——ye1low,light emerald,
183 1—1839. 131 bothWhite, 1779; hence E suspects change.
H and South, white, yellowish, 1824..

178 P XX——:U:h 2 gm N 10° 48’———7- 5, 8.—14”-—bothWhite.
Closely .9p e.

[a and 247 P XX form a fine combination; pale yellow,
pale

[(3 and Z, two fine yellow, stars, have 3. beautiful little
8 mag. triangle between them.]

[6 is in a beautifulfield.]
Nebula.

103 I51 I-—-xzvth 27”‘ N 6° 57’. Resolved into stars by 151.
* Cacciatore died in 184], from the effects of cholera.
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DRACO.

A long, Winding constella.t.ion, always above the horizon; in
consequence of which its stars, like all others in the vicinity
of the pole, appear at different times en.tz'reZ_y reversed in rela-
tive position. A careful attention to p and j; that is, to the
direction of appzwent motion through the"field, is in these cases
required to prevent mistakes in identification. Here are manyfine pairs.

Double Stars.

,u—xvIIh 21“ N 54° 4.0’--4, 4.'5_—3'3"'——both white. Big-
nery, revolving in perhaps 600 years.

v‘—xvI1h 29*“ N 55° 17 — 5, 5 —62”——both pale grey.

39. Trip1e~——-xvmh 22"‘ N 58° 4.3’——-5, 8'5, 7.--3-3", 89"-—pale White, light blue, ruddy.
o-—xvInh 49'“ N 59° 13’——5, 9—3o”—ora.nge yellow, lilac.gb‘-—xv11h 44'“ N 72° 1 3'——5'5_, 6—31”—bothpearly white,

I 83 8. E ealbze, I 8 32 (whogives _themproper common motion).Dembowski whitish yellow, ashy yellow, 1856. [yellow, lilac,in evident contrast, 1 8 50.]
40 and 4.1-xvnll‘ nm N 79° 59’— 5'5,6——2o”— both

-white, I 8 3 9 [yellow, paler yellow, I 8 56: grouped finelywith
a. smaller lilacstar]. 5

8.-—XIXh 49"‘ N 69° 55’—5'5, 9‘5—3'1”—light yellow,blue: 9'5 variable? H and South found it very difiioult; it
was easy to me, and apparently large for the assigned magni-tude. The. contrast is very pleasing.

17. Triple-—xvIh 33'?“ N 53° 12’--6, 65, 6—3-8’’, 9o’’——
:10
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pale yellow, faint lilac,white. 2 (1833) considered the close

Pair both white, and a.lt.ernately variable.
147 P XVII——XV11“ 26*“ N 50° 595--8, 8'5._3*2”_...Pa.le

white, ruddy, I 836. Dembowski,bothwhite, 1854.. 1-},-.-° 3 of

5, the Dragon’s eye.
[4.6——XVIIIh 39*“ N 5 5° 2o"—5, 9—full yellow, clearblue;

a. fine eontr-ast..]
[About 4° from :1 Drae. towards a Urs. lllaj. is a striking

pa—ir—6, 6‘5—yellowisl1 white, wl1ite.]
[9 ? Triple-——-Xllh 54*“ N 67° 3o’—6-5, 6-5, 8-—two

yellow, bluish] '

(2218 §.‘.———xvI1“ 39°21” N 63° 4o’——6'-5, 8-5—z-5”—ye1low-
uish, blue, must be a beautiful I have not looked for it.)

‘Nebula.

37 I51 IV-—):vI1h 59"“ N 66° 38’. Planetary: "a very
curious obj eet. I found it much like a considerable star out

of focus; very bright for its class. I31 gave it 35" diani.
I could see but I 5" or 20", and could not well make out the

pale blue colour ascribed to it by Smyth. Nearly half way
between Polaris and 7 Dra.c..; in the pole of the Eoliptic.

EQUULEUS.

Thislittle asterismis easilyreoo“gni2:ed bytheclusteringof its

stars, and its position relative to Pegasus. It contains a few
good objeets, and a low power will exhibit many interesting
lields.

5

' -Double Stars.

e-_—)CKh 52*“ N 3° 46’.-5-5, 7'5.-1 1"—white, lilac. 5'5 is

lvery closely doubleand binary. Thisis I on the Map.
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7\.——-xx“ 551"‘ N 6° 38’—6, 6'5 ,-—-2*6"——botl2 white. A
beautifulclose pair. A

376 P XX—xx'1 49"‘ N 4.°o’—6, 8——-1'8"——ora.nge, pur-
ple, I833. DembowslziWhite, blue, 1854.. [Elonga.te.d, 80:
clearly divided, 14.4.] Second star p e (or I).

35 5 and 356 P XX——xxh 4601 N 6° 48’—.8-5, 8-5——4o”
—b0th Wlllte.

. [y and 6,—-5, 6—pa.le yellow, white, are a striking pain]
[Between a and 5 is a wide 7 mag. pair, both white]
[3 is followed by 3 little stars, singularly arranged in a

straight line.]

ERIDANUS.

An asterism Winding down to S. horizon, its Z-ucicla being
out of sight in our latitudes.

Double stars.

32——IIIh 47'“ 8 3° zz'—-5, 7—6'8"—bopa.z yellow, sea-/ green, or flushed blue.

.

39—-~-Ivh Sm S 10° 36’——5, II [perfectly easy]—7°1”--
full yellow, deep blue.

62-—IVh 50"‘ 8 5° 24'—6, 8-—64.”—white, lilac. 2% ‘'19 £3.
98 P III-111“ 30*“ N 0° 8'—-—6'5, '9—-5'9”-—yellow, pale

blue. '

.

5s—W'‘ 37”‘ 3 9° 4’—7‘s, 7'5-1o"—both yellowishX white.
Nebula.

26 14 IV_.wh sm s 13° 6’. Planetary: bright ....1
round with low powers, but; not bearingmagnifyingwell with

'

o 3
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my aperture. Lassell describes it as the most interesting and
extraordinary object of the kind he had ever seen; an 11

mag. star standing in the ce11t:re of :1 circular nebula, itself
placed centrally upon a larger and fainter circle of hazy
light.

GEMINI.

The leading stars, in the heads of the two figures, are Well
known, but it requires a little attention to the globe.or map to
make out the whole constellation.

Double Stars.

a (Castor)--vnh 26*“ N 32” 123-3, 3'5--4:9"-—-bright
‘white, pale white. H calls it “ the largest and finest of all
the double stars in our hemisphere ;” its rapid motion first
fully convinced 151 of the existence of binarysystems. Period
not quite certain: H gives it 2 53 years; Smyth, 240 years.
Excellent test for a s1na]_l telescope.

e—V1h 3 5'“ N 25° 16’-—-3, 9";-—-I 1 1”—b1-illiantwhite, cem-
lean blue, 1831 [3 strongly yellow, I849].

p—VIh 14!“ N 22° 3 5”—-3, I I——8o"-—-crocus yellow,bluish.
The tint of 3 appeared to me very fine.

y—V1h 30'“ N 16° 3:’——b1-illiant white. [A low power
shews a pretty field of minute stars, appearing to radiate from
it in every direetion.]
i 38-—v1h 47'” N 13° 2 1’—5'5, 8-—-‘5'8”—lightyellow,purple:

perhaps binary. E finds mags. vary.
l5——VIh 19'” N 20° 52’—6, 8--33”—Hnsl1edWhite, bluish.
20--V1“ 2.3,!“ N 17°53’;-8, 3'5—zo”--topaz yellow, cem-

lean blue. ' Field fine: 1=§~° n p 7.
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61-—VIIh 19' 20° 32/—7'5, 9-—6o"—-deep yellow (I835),
yellowish. [75 white, and no companion larger than 11 mag.,
1852, 1853.] This pair points to another 92.)), 4.3 lg} III-—
8, 9—6'5”——blue, bluish. 2° sffi.

[A fine pair--7'5, 9—red, blue, is about 40’ *2}. of 63,
a 6 mag. star with a minute attendant, which is 2° f a

little .3 from 3
cluster and Nebula.

35 M—v1l‘ 0*“ N 24° 2 1’. Beautifuland extensive region
of small stars, a nebula. to naked eye :i how diflerentlyLassel1‘s
24 inch mirror shews it, his own Words will tell: ——

“ A mar-

vellously striking object. No one can see it for the first time
without an exclamation . . .

the field of view, 19’ in dia-
meter and angular subtense 53-3, is perfectly full of brilliant
stars, unusually equal in magnitude and distribution over the
Whole area. Nothingbut a sight of the object itself can con-

vey an adequate idea of its exquisite beauty.” Smyth observes
thatthe stars form curves, often commencingwitha larger one :

(see note, p. 231 It lies between a Hand 4' 25 , a little 91..

45 I51 l'V--vnh 21"‘ N 21° 12’. I51 observed this
object‘ as a 9 mag. star, “ with a pretty bright nebu-
losity, equally‘ dispersed all around: a very remarkablephea-

” H describes it as an 8 mag. star, “ exactly in thenomenon.

centre of an exactlyround brighthemisphere 2 5" in diameter.”
Smyth,who rates it 7'5 n1ag., says he “could only bring it to
bear as a burred star.” I was so much surprized at the result
in my inferior telescope, that I cannot help supposing some
temporary impediment to distinct vision at Bedford, for on

eomingiaceidentallyacross it in 1 8 59, I found such a conspicu-
ous nebulosity that I thought it was either damp on the eye-

O 4
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lens, or a telescopic comet; and in 1852 I entered it as a
“bluish nebulosity quite like a telescopic comet.” The Earl
of Rossc sees a marvellous object: a star surrounded by a
‘small circular nebula, in which, beside the star, is as little dark
spot; this nebula is encompassed, first by a dark, then by a
luminous ring, very bright, and always flickering. It lies 2°
3 f 3.

HERCULES.
Some very fine telescopic objects mark this‘constellation.

Double Stars.

a—-XVIIh 8"‘ N 14° 3 3’—3'5, 5'5---4'5”—-orange, emerald
-or bluish green. Smythcalls it a “lovely object, one of the
finest in the heavens.” 151 makes 3' 5 variable, 3 to 4. mag.;
15.‘. finds 5' 5 variable, 5 to 7 mag. Apparently stationary.

p—-XVII 19*“ N 37° I7’—4., 5.'5—3'7”—b1uish white, 1839,
pale emerald. Dembovvski 4. reddish White, 1853, I8 55.

3——xvnh 9'“ N 25° o’——4, '8°5—z5"——greenish white, grapered, I83o—7—9. E viridis, albacinerea. Fletcher yellow, red,
1851. Dembowski yellow, blue, 1854-5 ; white, blue, 185 5-
6. [pale yellow, bluish green, 1850.] Probably binary.

p—xv11h 4.11“ N 27° 4.8’—4., 1o—3o”-—pa1e straw colour,
Cerulean blue. Apparently relatively fixed, with common
proper motion: if so, their real sizes must widely djfi‘er..
10 is now found very closely double.

7\—xv11‘1 25"‘ N 26° I3’-—4'5—inserted for its curious
colour, to my eye deep, dull orange. Towards this point the
whole solar system, according to I31 and A1-gelancler_,~ismoving.

95.-—-XVII" 56"‘ N 21° 36’.-—5-5, 6——6'1”—ligl1tapple-p-green,
cherry-red. Smythobserves that “ this beautifulobject pre-t



DOUBLE sfmns, oLUeTERs, AND NEBULE. 201.
[HERCULES]

sents :3. curious instance of diiference in colour between com-

ponents so nearly equal in brightness.” It is indeed an
extrenxely pretty pair, and well Worth the search; mark, on
the Map, its configuration with a Hero. and a Oph.

1.-1 and x2-—xv1h 2”‘ N 17° z5’—5*5, 7—31”—-light yel-
low, pale garnet.

23-——xv1h 18'“ N 32° 4o’—6,9—36”—white,violet. I-51,-°
s of v. Cor. ''

. zoo P XVII—-xvnh 35"‘ N 24° 35’.-—6~5,9——1 "—topaz
yellow, purple. [A good low-power field fo1loWs.]

100-—XVII1h 2'“ N 26° 5’—7, 7—14”--bothpale white.
3oo P XVII—2:v11h 50*” N 18° 21’-—-7'5, 8--2.5"--—botl1

lucid White.
4.6—XVIh 40"‘ N 28° 37’-—7'5, 1o———5'I"—pale white, sky

blue.
[A conspicuous pair--6, 7-——flusl1edWhite, bluish, lies about

2%’ nf from ;3 towards 51.]
[125 and 126 P XVI-—xv1h 28”‘ N 17° :zo’—7, 8.]
[A pretty 8 mag. pair, both White, is 25’ 72. f 5, 6 mag.,

about Xvh 54”‘ N 18° 2o'.]
Itebulm.

I3 M—xv1h 37"’ N 36° 43’. Glorious resolvable nebula,
lying 1%; from :3 towards Z ; the finest of iteelaee; just visible to

eye. Halley discovered it in 1714.; M was .s~u.rc it eon-.
tainted ‘no stars; but it is spangled withglittering points in a

5;} feet achromatic, and becomes a. superb object in large
telescopes. Smyth calls it “ an extensive and magnificent
massof sta.rs,With the most compressed part densely compacted
and wedged together under unknown laws of aggregation : ”
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in Secchi's achromaticthe outliers, inconspicuous in ordinary
instruments, fill a field of 8’. The aspect of this collection of
innumerable suns is enough to make the mind shrink with a

sense of the insignificance of our little world. Yet the Chris-
t'mn will not forget that, as it has been nobly said, HE took of
the dust of thisearth, and with it H13 rules the universe !

The neighbourhood is beautifulwith a low power.
92 M—xv11'1 131“ N 43° 17’. Very fine nebula, not

equal to I 3 M, but intensely bright in centre. In 15! ’s reflec-
tors, a brilliantcluster of 7’ or 8’ diameter.

5 N, E—xvI‘1 39"‘ N 24° 3’. Planetarynebula, 8" diameter,
discovered by 2; I found it very bright, but small and not
sharply defined; ‘exactlylike a star out of focus, bearing my
high powers Well. Secchi resolves it with a power of 1,500.
Rather more than 1° 3]) 51, 5 mag.

50 I51 IV—xv1h 43”‘ N 46° 8’. Planetary nebula, faint
in my achromatic,but beautifullygrouped in a triangle with
two 6 mag. stars.

I-IYI)B-A.

A very lengthy and not very interesting constellation to
the unaided eye; but containing a good deal of telescopic
work.

Had I ever been able to find He 8 mag. star, “ scarlet, ale-
Inost blood-colour, a most intense and curious colour,” which
follows a 42-53, 1'3, I should have included it in the list; but
I have failed repeatedly, probably from Want of light. I have
mentioned it, however, for the sake of the possessors of llarger
instruments. H and Hindmention several similarinstances of
scarlet or ruby stars.
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‘Double stars.

e——-VIIIh 3931 N 6° 56'—-4, 8'5-—3'6”—paleyellow, purple.
Dawes suspected it of being binary. Smythsuggests a period
of about 450 years.

IO-—XIVh 38'“ S 24° 51’— 5'5, 7'5—-9'3"—- pale orange,
violet. Probably binary. 54. in Map, after 151. Very near

horizon.
r‘--— Ilsih 22"‘ S 2° 9’——-5'5, 8'5—65”-—flushed white, lilac.
108 P VIII —-V1111‘ 28"’ N 7° 6'—--6, 7-—-1 I”-—pa1e yellow,

rose tint. Finelygrouped with other stars, 1° 92. p 3 (in the
head).

160 P VIII—v111'h 38*“ S 2° 6’—7, 8—4'9"-—silverywhite,
smalt blue. '

17—vn1h 49'“ S 7° ‘26’—7'5, 7'5——4'5”-—bot.h white.
65 and 64 P 1X—1xh 16"‘ N 4° 6’—- 8, 9-22”--both

white, 1836 [reddish White, grey or bluish, 1851].
1 5_9 P X—-—xh 41”‘ S 14° 53'—8, 9--32”---paleWhite, light.

blue. I found this a guide to a much finer object, a star
followed by a pair, "1474. E——xh 39'1"‘ S 14° 21’—a11 7 to
8 mag, and nearly in a line; If’ at of :1 Crat.

[A pretty open 8 mag. pair ‘follows -y, about 1° distant]
(Variable. 94. P XIII———x1I1h 21"‘ S 22° 30’. Argelander

gives it an irregular period. Pogson says it may attain 4. mag.
I have not seen it.)

Nebula.

27 I51 IV—-xh 18"‘ S 17° 57’. Planetary nebula, 2° s
from p, resembling Jupiter, as Smyth says, in size, equable
light, and colour. I found it bright, a little elliptical up, sf;
ofa steady pale blue light, bearinghighpowers. 151 did not re-
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solve it. Secchi, whose beautifullydefining glass accomplishes
marvels with 1,000, finds it an unique object; within 3. circu-
lar nobulosity it contains two clusters connected by two semi-
circulatr arches of stars forming a. sparklingring, with one star
on the hazy ground of the centre.

LAC]i‘.R'1‘A.
A small and not distinctlymarked asterismf

Double Stars.

82. Qua.druple—3x11h 30"‘ N 38° 55’——-6:5, 6'5, 1!, 10
—two nearest, z3”—tWo White, greenish, blue.

65 P XXII—xx11hI3m N 37° 4."—-— 6'5, 9— 15”‘-—pale
white, livid. Closelyf 1, 5 mag.

clusters.

75 I51 VIII---IiXIIh 10*” N 49° I 1’. Fine cluster,quickly
followed by it beautifulfield with 3 pairs.

[7—xx11h 24"‘ N 49° 25', points out a. noble field. 4., a
'

5 mag. star, '1” 3 p 7, is a. fine obj ect, deep orange, with 3.. blue
attendant, in a. rich field]

LEO.

A fine conste.lla.tion, the fore part of which is marked"to the
na.ked eye by a. sz'r:K.'Ze composed of conspicuous stars. At the
bottom of the handle, and very nearly in the pat-hway of the
Sun, is the leader, Regulus, the Lion’s Heart, the"first in the
following list.
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Double Stars.

a——-Rh 1”‘ N 12° 39’——-flushed white. 21 and Secchi think
a distant 8' 5 at.t.enda.nt, which a.fl‘o1'de a beautiful contrast, is

nioving With it througll space.
}3—XI'1 42°‘ N 15° 21’—2'5, 8-—-bluish, dull red. Very

Wide.
*y—}:‘1 12"‘ 20° 33’——-2, 4--2'8”—bright°orange, green‘-

ish yellow; I;,I,W11ite,redd_iehwhite. Binary? perhaps period
of 1,000 years. A very fine object.

t——XIh 17"’ N 11° 18’—— , 7'5-—2°5”—pa1e yellow, light
blue. Binary. Ijnst divided it with 80.

54-—xh 48"‘ N .2 5° 30’——4'5, 7——6'2”——white, grey.
90- Tlriple-—>:I**27"‘ N 17° 3+’—»6, 7'5. 9's—3°5”, 59"-

eilvery white, purplish, pale red.
4.9 —-3.“ 28"‘ N 9° z2’—-6, 9--2°5”——silvery white, pale

blue. [Wefl seen with80. Good test; 1° 3f p.]
6——IXh 24'“ N 10° 20'—6, 9'5——3 8"—-flnsliedyellow, pale

purple, 1851 [deep orange, green, 1851].
88 —— 5:11‘ 2 5"‘ N 1 5° 9’-— 7, 9 -— 1 5”——- topaz yellow, pale

lilac. 2 gives them common proper motion.
83 ——x1l‘ 20'” N 3° 4.7’.——8, 9—30"-— silvery white, pale

‘rose. Relatively fixed, common proper motion. Closely 92. p

1-, 4 ma.g., itself forming with 71 P XI, 8 ma.g., a. fine pair-—
‘yellow, violet.

67 P X—xh 18"‘ N 9° 29’—-- 3, 9'5 -- 3'5"—White, pale
"blue. Closelyf 4.4.—-6——on- nge, which is 2° 13 p.

239 P X—xh 59"‘ N 7° 53’———8, I 1'5—-8'2"’——topaz yellow,
cerulean blue. 1 1*5 very diflicult, 80; steady, 144, so as to

be a good c0mparat.ive test, and easilyfound; closelyfx, but

not quite so near it as 3. larger star further 11 in the field.
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(Variable. 176 P IX (alias 420 Mayer)--—1xh 40'“ N 12°
5'. I have not seen this star, which lies a. littlef 19, 7 meg.,
and is the second of two in the field. Pogson gives it 5 mug.
at maximum; to 10 mag.; with a. very irregular
period of about 3 I2“. Hind says, “ it is one of the most fiery
looking variables on our list—-fiery in every stage from maxi-
mum to minimum, and is really a fine telescopic object in a
darksky,about the time of greatest brillianey,when its colour
forms a striking contrast with the steady white light of the
6 mag. e. littleto the n.” It is R 51, in Argelanclc-r‘s nomen-
clature for variables. Many of these mysterious objects are

too minute for genersl observation : thosewho can followthem
find them endless sources of wonder. Many, though not all,
are intenselyred; the times of increase and decreaseare olten
strangely unequal; some are hazy, others quite sharp, at their
/minimum. Baxendell found one (U 11) hazy ut its maxi-

mum: this star increased, Nov. 1 858, at the rate of la} mag.
per day! Obser»vatn'on is adding constantly to theirnumber,
but throwsno light, at present, upon their constitution.)

lubnla.

66 and 65 M—x1h 13'“ N 13° -4.6’. Two rather faint ob-
jects, elongated, but- in difierent directions, in a. low-power

- field, with several stars. 66, 3, rather the larger and brighter.
Between a and 0, a. little

18 I5! I-—xh 41'“ N 13° 22’. Two faint nebule. p much
the larger and brighter,withstellar nucleus. Smythmentions
-suest little pair 1:f [well seen with 80]. These are among
thenebula in a round patch of 2° or 3°, in a region eontainiiug
few stars.
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LEO LIINOR.

This oonstellation contains several of 15! ‘s nebulae, but
too {hint for ordinary instruments. The ‘following may be
specified.

Iohnls.

zoo kl I-—vmh 44'“ N 33° 56’. 13! calls this a very
beautifulobjeot, 8’ long, 3’ broad : Smythsaw a. splendidcentre.
I found it scarcely worth the search; but it lies in a very fine
neighbourhood, a little1: the most an group of 25.

LEPUS.

A little asterism under the legs of Orion; so near the hori~
zon that it can only be well seen on the meridian, and oppor-
tunities must not be thrown away.

Double Stan.

v——v“ 39*“ 3 22° 3°’-4, 6'5-—93"—1ieht3*e1Iow.pa-16
green, 1832 [pale yellow, garnet, I851].

¢—v'1 6”‘ S 12° 2’-—4,*5, x2—15”---white, pale violet. I
found 12 certain with 80, a glimpse star with 14.4; this seems

an exemplifioationof Smyflfaremark,that among very minute
stars, the smallest sometimes shine with a keener light than
thoseof larger apparent magnitude.

J:--‘Vb 7'” S 13° 6’—5, 9—3'7”—pa.le white, c-leergrey.
(Va:-iabIe—rv“5 3'“ S 15° 2'. Disoovered by Hind, 184,5,

who describes it as “of the most intense crimson, resembling
a blood-drop on theblackground of the sky; asregards depth



208 « THE STARRY BEAVENS.
LLEPUS]

of colour, no otherstar visible in these latitudes could be com--

pared to it.” It was between 6 and 7 mag. up to 1854. In
1855 Schmidt considered it rapidly gaining light, but losingcolour. I have not seen it.)

Nebula.

79 M —-V1‘ 19'“ S 24°39’. Tolerably bright with my 64,
blazing in centre; higher powers sh ow it mottled : a beautiful
cluster of stars in ‘lg,-,I’s 20 feet refleotor, nearly 3’ diameter.
4° 3 a little 1) ,8, closely fa 6 mag. star.

LIBBA.

S. declination combineswith long days and late sunsets to
give trouble in looking for the objects in this constellation,
which are, however, well worth the pains.

Double stars.
,6'—Xv‘1 9”‘ S 8° 5z’—z'5. Inserted for its beautifulpale

green hue, very unusual among conspicuous stars: darkgreen,
like dark blue, is unknown to the naked eye.

a2 and a‘—x1vh 4.3”“ S 15° 27’-3, 6--z29”—pale yellow,
light grey. -

51—xvh 57”‘ S 1o° 59’—4°5, 7'5-—7*z”—bright white,
grey. Really triple, a 5 mag. star plying close to 4:5 : all three
seem moving. An 8 mag. pair, 3 a littlef in the field (n p in
the Bedford Catalogue) forms a beautifiilgroup with it. 51 is
5 .2» ofF1amst.eed and E.

212 P XIV-—XI‘v'h 49*“ 8 so °A,6’--. 6, 8 —— 1.0”-4——straw-
coloured, orpiment. yellow. Triple in first-rate telescopes.
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91 P XV--xvh 24.“ S 19° 4.1’—7°5, 9 [very small?]--1 2”
-—-bluish White, smalt blue.

62 P XIV-—x1vh I 5"‘ S 7° 7’—8, 8——5-2”—both sil-
very White. 2—;;° 3 ft. "12.

14. P XV-—KVh 7"‘ S 17° 54.’--8, 9-4.8”-—-silvery White,
pale grey-

cluster.

5 M—xvh I 1'“ N 2° 37‘. Beautiful assemblage of’ minute
stars, greatly compressed in centre. M assured himself thatit
containedno stars. I51 with40 feet rcflector counted about 200.
It lies closely up 5 Serp., 5 mag.

LYNX.

A troublesome constellation, excepting with an equatorial
mounting, as there are few conspicuous leaders among a num-
ber of tolerably considerable stars, which do not occur in the
Map of the Society for the Diffusion of Usefifl Knowledge,
and are puzzling in the finder. The beauty of the pairs
which it contains will, however, reward the observer's perse-
verance.

Double stars.

33-12:‘! 10*“ N 37° 243-4.,7'5—2'8"—silve1'ywhite, lilac.
”- T1'iP1e-Vlh34-” N 59° 355-5: 6'5: 7'5-"'1'6":3'9”""

White, ruddy, bluish, I83 2, I839 [ruddy, 1854]. I elongated
this with 80, divided it at times with 14.4. Binary, with
period of perhaps 700 years.

301 P VI—v1h 5 5"‘ N 52° 58'--6,6-5—3”—-both white.
[little difference in mag.—-so 2.]

41-Ixh 19'“ N 46° 13’—6-5, 8'5—87”—both bluish,
P
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1'832 [deep yellow, lilac, 1852]. SmyththinksP’s mag. 6'5
u11der-1-at,ed. A 10 mag. star forms a triangle.

39———1:s:“ I 3”‘ N 50° 8’-—6'5, 9--6'z”—1ueid white, sap-
phire bluc. 25° 3 p 6 Urs. Maj.

19. Trip1e—v11h 11”‘ N 55°33’--7, 8, 8-15”, 215"...
white, two plum coloured.

zo——v11h 12”‘ N 50° 24’—7* 5, 7'5-—15”—bothsilvery white.
174 P VI——vI‘* 32'“ N 59° 35’-—-7'5.1o—4”—bright

white, blue. 2‘. thinks I0 variable, and this, Smythobserves,
“ awakens considerations of peculiar interest, it having been
surmised that certain small acolyte stars shine by reflected
light." Exactlyp 12.

131 P VIII-——VII1h 34'“ N 49° 2z’—8*5, 8°5—9'8"—both
white. About 2° 72- p a.

[4o——Ixh 1 In‘ N 3 5° is a fine 4. mag. star, orange, withan

3 or 9 mag. companion, violet]
[958 2‘.—v1h 34-61“ N 55° 52’—-6, 6-5-.07”-——albae, 1.330,

is a fine pair, which I found yellow, 1 85.2, 1857. Omitted in
the Map, but easilyvisible with the naked eye; the most
easterlyof a scattered group]

LYRA.

For its size, one of the most remarkable constellations,and
adorned by one of the great leaders of the firmament,
first of the following list.

Double Stars.

a to my sight is inferior to Sirius only. I51: and H
have ranked Arcturus and Capella higher: probably differ-
ences of colour affect. materia.lly the estimates which different
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eyes form of magnitude : * a supposition entertained by Smyth,
as well as by several other great observers. W'o]laston’s ex-
1)I3I‘imG11t8,, from which he allowed Wega but of thelight of
Sirius,must surely have involvedsome fallacy. Its colour is pale
sapphire,——a lovelygem: its enormous real hulk is evident from
its very minute parallax. There is a smalt-blue I 1 mag.
attendant at 43" distance; a. well-known test; my aperture of
3 171,- inches would sometitnes shew it, but could never be
depended upon: I have thought it easier with 80 than 144:
it must be looked for very near the rays of a, as there are
other minute stars at greater distances in the field.

/3-—xV1111‘ 45"‘ N 33° 12’. Variable, 3 to 5n1ag. in about
64 my‘, two maxima and two unequal minirna occurring
within that time: its three companions— 8, 8°5, 9 —- with a-
minute neatpair, make upa fine field. Smyth, 1 83-4., marked
[3 “ very white and splendid;” I found it, 134.9, 1850, I8 5 5,decidedly yellower than 7, which he calls at the same epoch“bright yellow.” H and South ‘call it white, 1824. : Maldler
pure white : 2 flava, I 83 5. -y, on the contrary, I saw white,
or -very pale yellow, 1850, I85 5. Schmidt made them both
whitish yellow, 1 844-1 8 5 5. -y is suspected of -variation.

Z-—-XVIII“ 40'“ N 37° 28’—5, 5' 5, 1834 [more unequal,‘/135°: 1 35 5]—44"—t°Pa~3: 81'9311i5h-
e,(or .4) and 5. Quadrup1e——xv1nh 40“! N 39° 31"—5, 6* 5

,/ and 5, 5'5—-3'2”, 2'6”—-rellow, ruddy ; both white. “ TheX naked eye,” Smythobserves, “sees an irregular-looking star
near.Wega., which separates into two pretty wide ones under

* Thc»Americanastronomcrsat Harvard College, with the great 22feet achromatic, have found that Wega surpasses Arcturus in photo-graphic power no less than 7 times: presumably from its different hue.
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the slightest optical aid. Each of these two will be found to
be a fine binary pair.” So I see it, and probably most ob-
servers: there are, however, instances —Bessel at thirteen
years of age was one, and I know another in England-—in
which the naked eye has divided 5 and 5. There is little
doubt of the rotation of each pair, a perhaps in about
2,000 years, 5 in half that time, and possibly both pairs
round their common centre of gravity in something less than
a millionyears. Between themlie threemuch smallerones——
two are excessively minute, 13 mag., on each side of the line
joining as and 5 : in very fine weather I have had glimpses of
one, and suspicions of the other : theyare excellent tests for a

3,7,, inch achromatic. E surmises alternately variable light in
the components of 5. Thismost beautifulobject, which I have
seen well with 2% inches aperture, lies 155' nfa.

,

n—-—x1x‘1 9"‘ N 38° 54’-—-5, 9——28”-——sky-blue,violet, 1334..
i fyellow, greenish or bluish, in my own and Bishop’s 7 inchJ achromatic, 1849-30. A low-power field includes two other

small pairs, 3 p, andf.]
15 I P XVIII-—xv1uh 33*“ N 3 5° 562-3, 9-—3°8"’-— e

white, lilac. 3° 3 of a.

J‘ [52 and 3‘-—xvn1h 49”‘ N 36° 301-4. (on the Map, 5), 5-
ycllow, white. Glorious field for low powers]

.( [I-J.-—x1xh um N 37° 48’—5, 10-yellow, blue, is in a fineJ field.]
[AboutX‘VIIIh 30’ N 3 5° lies a prettypair-——6, 8-—yellowi‘sh,

blue.]
lfebulae.

57 M—xvmh 48'“ N 32° 51‘. The only annular nebula
accessible by common telescopes; fortunately ‘easily found
midway between ,8 and y. It is somewhat oval, and bears
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magnifyingWell: its light I have often imagined fluctuating
and unsteady, like thatof some other planetary nebulae; but
this is of course an illusion, arising probably from an aperture
too small for the object. The Earl of Reese thought it re-

solvable, and saw several wisps or appendages Within and
Without it. Secchi reduces it to minute stars, glittering
like finely powdered silver. What a sight this mass of
suns would be from a moderate distance I *

56 M--313“ I 1*“ N 29° 56’. Faintish, perhaps resolvable,
in a fine field and rich region, between 3° and 4° 92. go [3 Cyg.
Smythsees it as “ a globular cluster in a splendid field.”

MONOCEROS.

A constellation inconspicuous to the naked eye, but rich in
groups and clusters from its position in a brilliantpart of the
Galaxy.

Double Stars.

3-—VIh 161“ N 4.” 4o’—-5&5, 8--13"-———golden yellow, lilac.
29. Trip1e.—vn1h2”‘ S 2° 3 5’—5' 5, 13, 9—3o”, 67"——-light

yellow, grey, pale blue-—13 easily seen by me, 1851, 1855,
I356; more like 10 or I I mag. : yet H and South missed it:
Can it be variable? 2 calls it I I 97 of his scale—Which would
bemuch smaller on ours-—yet saw it in a 5 feet IlI1St1'11IIlBIlt.

"‘ To such an object, the elegant and impressive language of Secchi
mayWell be applied:—-“Luandailcuore un dolce sense di gioia in pensare
a que‘ mondi senza. numero, nei quali ogni stella. é an sole beneficoche
ministro della. Divine Bout.-'9. sparge vita e gioconditii. su altri esseri
iunumerabiliriempiti della henedizione della mano dell’ Omiipotente‘,
e al veclersi far parte di qual privilegiato ordine di creature intel-
ligenti, che dalla profondita dei cieli, sciolgono un inno di lode al loro
fattore.”

P 3
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I 5—v1h 3 3'” N 10° 1’-—-6, 9'5—z°5"'——greenish, pale grey.
Triple in great telescopes. There are three other pairs, form-
ing an irregular transverse line beneath it, in a glorious
field.

1 1. Trip1e—v1h 22*“ S 6° 57’—6-5, 7, 8-7'2”, 9'6” (7 and
8, z'8”)——white, two pale white. 151, the discoverer in 1781,
calls this “ one of the most beautiful sights in the heavens.”
Notwithstanding appearances strongly indicative of mutual
connection, no orbital motion has been detected here.

116 P VII—v11h 21"‘ S 11° 16’—7, 9*5-20”-—ye1low,
violet.

104. P VI-N11‘ 20'“ N 0° 3z'—7' 5, 8-5-68”-———topaz yel-
low, plum coloured. E divides, Smyth elongates 8'5. A
low-power field includes 77, a fine; 6 mag. yellow star, with
thispair in p, and anotheris p: a ncible spectacle.

[31 Mon“. and 151 PVII[—v111h 36”‘ 8 6° 3 5’——7, 9 on the
Map. I should prefer 6, 8 : 7 must be under-rated, since it is
larger than 15 Hyd. 6 mag., and is very visible to the naked
eye——fine yellow, beautifulblue.]

[Region p 13—v1h 24'” N 7° zo’—very rich in wide
pairs]

clusters.

2 I5! VII—vIh 23'“ N 5° 2’. Beautifiil; visible to naked
eye; including 12, 6 mag. yellow, and many 7 and 8
tars.

50 M—v1h 56”“ S 8° 8’. Brilliant cluster, in a glorious
neighbourhood, where the Creator has

"‘
—— sowed with stars the heaven thickas a field.”-9"

*‘ Milton.
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27 I51 VI—V1l‘ 45°‘ N 0° 37’. Bright Galaxy cluster,
resembling three arms of a cross.

22 13,1 VI—v111“ 7"‘ S 5° 23’. Group of pretty uniform
9 mag. stars.

IO-—VIh 21"‘ S 4° 4.1’. This 6 mag. pale yellow star is
the Z-aside of an elegant group: and the Galaxy throughout
this constellation well repays the trouble of sweeping.

OPI-IIUCHUS.

An extensive region, somewhat barren to t.he eye, but
_attractive to the telescope.

Double Stars.

A-—XvIh 24.“ N 2° 18’—-4, 6--rl”, 1842—yellowish
White, smalt blue. I unexpectedly divided this with 250, in
1854 and 1856, owing to increasing distance: a beautiful
object in a large telescope. Binary : period perhaps 80 or 90

a years.
67—xvI1h 543“ N 2° 56’——-4, 8—55”——stz~aw-colour,

 

_purple.
36—:~:v11h 7*“ S 26° z3’—4-5, 6* 5——4.°9"'—-ruddy, pale yel-

low, 1831, 1835, 1839, 1842 [both golden yellow, 1854., 6-5
perhaps rather deeper]. Smyth says “theprincipal star is
thought to be variable, though I have always seen it as now

registered.” [1854, nearly equal, about 6'5, Smyth’ssmaller
perhaps rather the larger.] In orbital movement, With,
strange to say, a common proper motion with30m, more than
12’ distant, so -as to lead to the impression that, i11 Sm_yth‘s
Words, “ While in itself‘ a singular revolving binary system, it

P 4
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is accompanying another and a most distant object in an
amms magnet, to contemplate the period of which makes
ilI1a.ginat.ionquail.”

7o-—xv11h 58”‘ N 2° 33'.—4*5, 7-6-6”-—pale topaz,
violet. Binary, revolving in about 80 years, but with move-
ments so singular thatJacob suspects disturbance from a third
invisible companion. H observes that the rings around its
telescopic image “seem to have something peculiar. They
are thin, and extend filrtherthanin general ;” on anotherocca-
sion he remarks, in measuringit, “ Difficult, owing to therings
and appendages. NJ}. I always find this star difficult from
the above cause.” '

p-—-XVI“ 17'“ S 23° 7'—-5, 7‘5—3°8"-—pa.le topaz, blue‘.
Finely grouped with two 8 mag. stars, 3° an a littlep a 111;
erroneously included in ‘H1 in Map of S. D. U. K.

39——Xv11h 9”‘ S 24° 8’—5-5, 7-5—.12"—pa1eorange, blue.
Vertical near meridian. Near this beautiful pair was the
Great New Star discovered by Miistlin, Kepler’s scholar, in
1604.; at first surpassing Jupiter and even rivalling‘ Venus,
but totally vanishing in 1-,} year, and leaving no trace What-
ever. 39 is easily found, 1° 71 p 6.

5 3—xv11h 28“ N 9° 41’ 6, 8-—-4.1"’—greyish, pale blue.
3° 3 of ct.

I9——XVlh 4.0"‘ N 2° I9’—6'5, to, 1834. [very large,
185o]—z2”—pa1e White, livid. I found the companion
for its magnitude, 1 850. Fine low-power field.

270 P XVI—xvIh 55"‘ N 8° 3.92-7, 8-1-5"'—botJ1 white.
[Test—ob_ject, elongated with 14.4.. A line carried from a

through x as far again will find it.]
6»I—xvn‘* 38'“ N 2° 39’—7'5, 7's—2I" bcth silver?
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white, 1833. D9 considerably larger than I850. Fletcher
made them 6, 7, both yellow, 1851. Closely p -y, and 2°
nearly .9 from [3, a fine specimen of a pale yellow star]

[2191 2‘.-——xv11h 3o-5”“ S 4° 51-7, 7'5-—-both white, 2°
3 f 14 M.]

[2.1—xv1h 43*“ N 1° 30’-—-6 mag. yellow, has a Wide 8, 9
mag. pair in field.]

(Temporary—XVIh 51"’ S 12° 39’, about 3° rap 7;. Hincl’s
New Star, 5 mag. 1 848, Aprilz8,* which subsequently faded to
a minute point, and may yet blaze out again : it was orange,
with flashes of red, a colour which I have seen in a few other
stars.)

Cnllfltflfi and Nebula.

23 M——XVIIh 49'“ S 18° 59’. Glorious low-power field.
I 0. M—XvIh 50"‘ S 3° 54.’. Bright resolvable nebula.

There is a. beautifulgroup j‘; the principal star bright orange.
1zM—xv1h 40”‘ S 1°43'. Reeolvable; finely grouped.
I9 M—xv1h 54”‘ S 26° 4.’. Large, and tolerably bright,

but very near horizon.
14. M—xvnh 30'“ S 3° 10’. Large, with glimpses of

resolution, which was efi"ected by 131 with the 20 feet
reflector.

9 M—xvI1“ I 1'“ S 18° 22’. Small,apparently resolvable:
“ a myriad of minute stars, clustering into a. blaze in the
centre,and wonderfully aggregated.” (Smyth.)

[About ~x,VIIh 33"’ N 5° 40’, closely in f /3, is a. bright
group, in appearance evidently «a family: among them is a

pair—7, 9--pale blue, blue]
‘°' Airy considered it fully 5 mag. ‘May 9,and .4. mag. May 10, sinking

to 6 mag. May 18.
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ORION.

The finest constellation in the heavens, equally ren1a.rl<able
for telescopic interest and obvious brilliancy; fortunately its
position is very suitable for an observer in our latitude, as it
comes to the meridian in Winter, and does not attain an incon-
venient altitude.

a (Betclgeuze) is irregularlyvariable. H, the discoverer,
found it alternately above [3 (Rigel), and below a 5 : from
1839, Nov. 26 to 1840, Jan. 7, losing nearly half’ its light:
afterwards its changes were much less conspicuous. 1852,
about Dec. 5, Fletcher thought it brighter than Capella,
which he rated clearly above Wega, so that it was then the
brightest star in the N. hemisphere. Pogson finds its maxima
in Apriland October. He ranks it above ,3; his assistant,
Quirling, the reverse, as I should do. 'Lassell says of it,
“ a most beautiful and brilliant gem ! Singularly beautiful
in colour, a rich topaz; in hue and brilliancydifferent from
any other star I have seen.” Look at a and [3 alternately;
even a small telescope will shew thebeautyof the contrast.

Double Stars.

;3—vh 8"‘ S 8° zz’—I, 9—9*5”-——paIe yellow, sapphire
blue. I see always a blue tinge in the great star, resembling
that of Wega. 2 however gives albasubflava; Fletcher
yellow. A beaiitiful object, and a fair test for a pretty. good
telescope; but from its low altitude often blotted with
vapour.

3——Vh 25“ S 'o° 24.’-‘-2, 7——§3”—pale White, flushed
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white, 18;;o [2 beautiful pale green, 1850; white or pale
yellow, 1851]. This star nearly marksthe equator.

Z. Trip1e——v“ 34.” 8 2° 1’——very large 3, 6'5, 1o—z'5",
56"-—topaz yellow, light purple, grey. 6'5, singularlymissed
by 151, and discovered by Kunowsky, seems of some nonde-
script hue, about which observers cannot agree. 2 calls it in
one specially manufacturedword, “ olivaceasubrubicunda..”‘* 

¢. Triple——vh 29"‘ S 6° o’—.3f5, 8-5, 11—1z”, 5o”—white,
pale blue, grape red. Field very fine: I thinkI have seen a

glow around this group, which the Earl of Rosse finds to

occupy a singular dark opening encompassed by nebulous
matter.

)\—v1‘ 27'“ N 9° 5o’—-4., 6—4.'5”—pa1e white, violet,
1833, 1843. Dembowski yellow, blue, “couleurs sures,”
1856. A very fine field.

a’. Mu1tip1e—vh 32'“ S 2° 4.1’—4, 8, 7-13”, 4.2”-——bright
"white, bluish, grape red, 1.832, 1850 [4 yellow, 1851]. There
is an II mag. star in the group, so small as to have escaped
some of the first observers. It is preceded by a beautiful
little trianglep, 8'5, 9, 8—dusky, white, pale grey.

3z—vh 23”‘ N 5° 50’-—-5, 7-—-1”--bright and pale white.
Fine test. I could only elongate it suspiciously. It liesf 7,
a little 3.

23--Vh 15"‘ N 3° i24.’—5, 7—32”—white, pale grey. 3°
.3 of y, a little3).

pi.--V“ 6'“ N 2° 41’—5, 8-5, 1335 [8'5 very small 1849,
18561-68’'—-orange, smelt blue.

*’ This almost matches Gruithuiscn’s mondfangsphiirenhalbmesser,and
stickswfisauerstqfibtmosphfire, or Von Boguslawskfs sterrzsclmuppem
beobachtungen. An English chemist speaks of iodide of metiryIodiethyla-
mylamnwnium.
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5z—v‘|4.0"‘ N 6° z4’——6, 6*5——-1-8”——pn1ewhite, yellowish.
2 reverses the colours. I see discs in contact, 80, neatly
divided, 14.4: an excellent test, readily found,.,abo11t 2° sp a.

3 3—\'** 24.“ N 3° 1 1’—-6, 3-—z"—white, pale blue. Be.-
tween 7 and Z, nearer 7.

278 and 279 P IV'—3v*' 55"‘ N 1° 243--8'5, 9-—14.”——
silvery white, pale blue. [1° f «:5, 5 meg. About 1° f
thispair, a little 3, is an 8 mag. star, of a singularly deep and
striking red hue.]

.258 P IV-—1vh 51'“ N 1° 27’-—8°5, 9—2*4."—white, pale
grey. This beautiful object may be binary. It is closely
s p 1-‘.

[859 2--vih 0"‘ N 5° 4.0’, and 809 21-?“ 42'” S 1° 28",
are pairs worth looking for.]

cluster: and Ifehnla.

36z H-—vh 29”“ S 4° 27’. Brilliantfield, containingpa.ir—-
6, 9-—5‘"—lucid white, pale blue. In agmndneighbourhood:
in fact the whole space should be Well swept over from
4.2 to 1.

24. lg! VI[I—v1“ 1“ N 13° 59’. Triangularcluster con-

pair—7‘5, 8°5—2.'4"—both lucid white. 1° 8 of r.

A remark of Smyth’sin thisplace must be transferred to these
pages. “These ga.therin'gs,- occurring indifilerentlyupon the
Via Lactea and of it, awaken still more our admirationof the:
stupendous richness of the Universe, in every department of
which there appears such a profusion of creation, if we 8'0
express ourselves of the works of the ALMIGHTY, in which our
utrnost ken has yet never detected any redundancy, much
less anythingmade in vain.”
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9L...v*l 28"‘ 8 5° 29', points out the Gmur Nelson; in

ORION, one of the two most wonderful objects of thischaracter
in the heavens; so distant that, till very lately, its -starry
naturewaedoubted; so dense as to be visible to the naked
eye:' thatof Andromeda alone stands in the same class:
other nebula, if equally bright, are easilyresolved; if irre-
solvable, are obscure: in these objects there-must be either
individual splendour, or general condensation, elsewhere
unrivalled. The one before us will be found an irregular
branching mass of haze, in some directions pretty well de-
fined where thedarksky penetratesitindeep openings, -analog-
ous, to the dark streaks in the nebulain Andromeda;
in others melting imperceptiblyawayover such an extent that
Seoehi, by moving the telefioopee rapidlyto full oo'ntrast,
has traced it in singular oonvolutione, and with s ooneider-
able break near 0, through 5}‘’ of Dec. and 4° of R A,-—fi-om
( to 49, and probably to 38 I31 V—-a prodigious diffusion.‘-
Many stare arevieiblethroughout it, but all for on thissieide;
two or three instrumentsonlyin theworld haveyet approached
to an insulationof the inexpressiblyminute points which form
thehaze. It resisted I,-gl’a 4.0 feet reflector, in which it wasthe
first object viewed, and, together with that in Andzromeda,
suggested to him the widely-disoueaedNebular Hypothesis,
‘vrhiohwould see here nothingmore thanan unformed fiery

the"chaotic material of fliture Buns. H found but the
of “ a curdling liquid, or a euriitoe etrewed over with

wool, or the breaking up of amackarelsky." The

r It,.,1ras-«strangelymissed, as Humboldt says, by Galileo,who paid
great nttetition to Orion. Wolf finds that Cysatua new it the
teleacopepaerionsto 16:9.
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Earl of Roses, withhis admirable 3 feet refleotor,Lassell, with

his perfect 2 feet speculum in the Maltese sky, could advance

no further : it was reserved for the 6 feet mirror of the Earl

222

of Rosse, as the reward
the veil, and distinguish in some places its starry composition.
Bond independently arrived at the same conclusion; and

Secchi, with smaller, but very perfect means, detects the

glittering “ star—dust,” which seems certain of future and

more complete developement. Yet., thoughthiswould imply a

permanent form, there are strange discrepancies in the draw-

ings by the best bands. H in England,the same observer at
'th a 9%

the Cape of Good Hope, Bond, Lassell, Liapounov W1

inch achromaticat Kazan, Otto Struve at Poulkova, all

differ in variousWays; the latter evenbelievesthatthe bright-
ness of the central part is in a

°

either thenwe have before us a singular agreement in a delu-

sion, or an inexplicable wonder.
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succeeds. I have suspected it, but very uncertainly. A
sixth still smallerhas since been perceived, and two or three
other most minute points; one has been-added by Porro, who
has been for some time preparing at Paris an enormous
object-glassof 20%, English inches in diameter. Otto Struve
is disposed to thinkthatseveral of them are subject to change,
and remarksthat “the existence of so many variable stars on

such a small space in the central part of the most curious
nebula in the heavens must of course induce us to suppose
these phenomena intimately eonnected with the mysterious
nature of thatbody.” The observer Will notice how beauti-
fiilly one considerable star, nearly opposite the great dark
opening, is encompassed by a separate cloud of mist. The
clearest weather must of course be chosen, and the lowest
power which will bring out the trapezium is most likely to
give a satisfactory contrast with the exterior darkness.

PEG-ASUS.

A constellation easily recognized by the great square which
three of its principal stars form with that in the head of
Andromeda.

‘Double Stars.

e}——-XXI“ 37”‘ N 9° 14’—2'5, 9—— I38"—-yellow, violet.
This object, when near the meridian, well exhibits a phmno-—
menon noticed by H,— the apparent oscillation,as of a pen-
dulum, of a small star in the same vertical with a large one,
when the telescope is swung from side to side; this he thinks
is due to the longer time required for a fainter light to afl'ect
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the retina, so that the reversal of motion is first perceived in
the brightest object.

1 —xx1‘1 16*“ N I9° 1ez'—4, 9 -— 36”—--pale orange, pur-
/ plish. 4 said to be variable, and common proper motion

suspected.
n:—-XXII‘ 38*“ N2§°o’—4., 13, 1836 [more like 11,1852]\/

.— 1 2”-—pa1e white, purple. A good test for light.
7:-‘— xxlftl‘ 3*“ N 32° 3o’—5—yel1ow, forms a grand pair

with 71-3, 4. mag. [yellow.]
3— XXI” 31"‘ N 5° 59’--6, 8——39”--flushed white, grey-

ish : anothervery pretty pair in field, 8" apart.
33 —-xxnh 17'" N 20° 9’—6-5, 8-—-58”-—yellowish, pale

grey. 2 gives them common motion through space. 6'5 has
a 10 mag. attendant at 2'7”, which I could not see. This ob-
ject is theleader of a line of 6 similar stars.

306 P XXII——XXIIIh 1"‘ N 32° 4’—7, 8-5.._8-3”_ bright
white, sapphire blue. [Several little pairs similarto each other
lie dispersed in this region.]

216 and 217 P XXIII——-XXIII“4.6"‘ N 11° ‘9’—-8'5, 8'5-
I8”—hoth silvery White, 1334.; so 2 1830, yet I saw them
white, pale blue, I850-1, not quite alike, I856. The mags.
I also found obviouslyunequal, p the smaller : I was not then
aware that 2 had found the difierence vary a Whole mag.
The period of this change should be investigated.

[n— mm” 35*“ N 29° 25’-—has a bluish 10 mag. com.-

pauion, resembling a, but the large star is of a paler yellow.
Schmidt thinksits tint variab1e—more or less white or red in
different years]

(.29 of 2‘.’s nomenclature—xx1h 2439'” N 19° 58’— , 7'5-—
2'7”—alb9c, must be a neat pair. I have not seen it.)

‘I
I_l



DOUBLE STARS, CLUSTERS, AND NEBULE. 225
[rseascs-]

Nebula.

15 M—xX1h 2 3”‘ N 1 1° 33’. Bright and resolvable, blazing
to centre: a very fine “specimen of a completely insulated
cluster. Discovered by Maraldi, 1 74.5.

PERSEUS.

Here again we enter upon one of the most splendid portions
of the Galaxy. Night after night the telescope might be em-

ployed in sweeping over its magnificent crowds of stars. This
constellation includes the most conspicuous of’, at least, the
regularlyvariable stars, .3, or Algol (uh 59”‘ N 40° 2 5’) which
changes from 2 to 4 mag. in a few seconds less than 23 20*‘ 4.9"‘,
the increase and decrease together occupying not more than
711, the minimum only 18'”: so that it usually appears 2 mag.
There are, however, slight irregularities in these times,—--pro-
bably the slow working of some unknown general law, which
may afiect all these Wonderful bodies.

Double Stars.

s.—-Inh 48*“ N 39° 36’—3-5, 9, I83z——8°4.”—pa.le white,
lilac. [9 very small for this mag. 1849, on several occasions,
once with Bishop’s achromatic, 7 inches aperture, in the Re-
gent's Park]

I. Qnadrupl-e—111h45'“ N 31° 28’-3*5,1o,1z,11(18—32)
__13",'-83”, 121”—flushed white, smalt blue, ashy, blue. The

' attendants seemed to me, 1850, to increase theirsize withtheir
distance, the closest being much more minute than the others.

,

131 also appears to have seen but three; can one be variable?
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13-11“ 4.0"‘ N 55° I9’—5, 8'5-—-28”—orange, smalt blue.
220 and 222 P II.-—-nh 51*“ N 51° 48’—6,8—13”—sil-

very W'l1it.€, sappliire blue. Visible to naked eye, forming a

triangle with -y and -r.

2o-——-uh 45'“ N 37° 4.6’-6-5, 1o—14.”—pa.1e white, sky
blue. “A neat test object,” (Smyth) which my 3.170. inch
aperture ehewed readilyand perfectly. Closelyf 16, 5 mag.

12-4111 33”‘ N 39° 36’—6——yellow, has two pairs nearit,
in a large field.

5 8-117" 27"‘ N 40° 585-5'5--orange, has a. pair in field
—7' 5, 9—I z”—-—greenish, lilac.

57—rvh 24*" N 42° 46’—8, 8-—11o”'—-bothwhite, 1833 '

[not exactlyalike in colour, I852].
80 I51 VIII—In*1 39'“ N 52° 14.'— 8, u—9-5”--light

yellow, pale violet.
[37 P III—6 mag.—orange-—n,ear a, s a. little )9, has a fine

blue companion in a. beaut-ifiilfield.]
[425 E-——111h 29”’ N 3 3° 34.’--8, 8--2*9"—hothWhite. A

true “ pair,” a littlep 4.0, 6 mag.]
[443 2-4111‘ 35”‘ N 40° 56’-—— 8, 9—9"—botl1 white.

The second star nearly .9 of v, about 1° clista.nt.]
clusters.

33 and 34. I31 VI—1Ih 9”“ N 56° 30’. These twogogeons
cliietzers, described by Snlythas “ affording togetherone of the
most brilliant telescopic objects in the heavens,” are visible to
the nal<..c(l eye as a protuberantpart of the Galaxy,and so 151
considered them. They are often called the surord-lza.ad of
Perseus. With 64. these superb masses were visible together,
as well as a brilliantpair 1:.
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34 M—II“ 33” N 42° 8’. Just perceptible without the
telescope; a very grand loW—poWer field, one of the finest
objects of its class. It contains a. little 8 mag. pair, 14.” apart.

22.7 H—11h 23"‘ N 56° 54.’. Wide cluster, at little f the
sword-hand.

2 5 lg! VI—1IIh 5"‘ N 46° 43'. A low power shews a veryfaint large cloud of minute stars, beautifullybordered by aforeshortened pentagon of larger ones.

PISOES.
A dull region, containing some good telescopic objects.

Double Stars.
a—Ih 55"‘ N 2° 5’—5, 6—3'8”--pale green, blue, 1834.,1838, I850; Editto, I831; Fletcherbothyellow, I851; Dem-

bowsky white, ashy white, I 854.. The contrast is certain, but
I found 6. troublesome as to colour, usually ruddy or tawny,sometimes bluish; see the remark under 69 P XIV Bo'c5t., p.174.. 18 5 5, I noted it pale yellow, brown yellow; “ quitesatisfactory.” Fletcher and Jacob thinkthis fine object maybe binary.

4:1 and 4:9-——-oh 58*“ N 20° 4.3’—-5'5, 5'5.-30”-—flushedWhite, pale white.*
65-01‘ 42"‘ N 26° 57’—6, 7~—-4'5”— both pale yellow.[Very litt.le, if at all, unequal, 1850, )2 possibly the smaller :

the same, by an independent estimate, 1855. I have since
met with $5 precise concurrence, “ aequa.les—forta.sse pree-

"' It should have been stated in the proper place, p. 159, that a fewof these colours (as in this instance) have been taken from Sm_vth’ssubsequent revision in the “ Edes Hartwelliana:.’’
(\ 0
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cedens paululo minor ”——-so that there seems a fair case of
variation, especially as Smyth observes that P had made‘
S1nyth’s 6 his own companion star, and therefore seen it of
lesser magnitude]

3 5 ._.—oh 8'?“ N 8° 3’—_6, 8—1 2”— pale white, violet.
.5 —— 1*‘ 7”‘ N 6° 5o’—6, 8—23”......silver white, palegrey.

6 has been suspected variable up to 4.. 2‘. gives common

proper motion.
5 5 —oh 33"‘ N 20° 4o’—6, 9——5'9”—- orange, deep blue,

“ 3. rich specimen of opposed hues,” I 833. Dembowskiyellow,
deep red, “ couleurs stir-es,” 1856. [9 very small, and its
colour indistinct, 134.3, I 850.]

123 P I--Ih 29“ N 6° ,56’—6‘5, 8--I«'4.”—-yellowish, pale
white. Binary? A fine test, requiring beautiful Weather:
elongated, 80; in contact, 14.4.; separated, 250. It lies be-
tween }; and a, but there are several similar stars around :

look for a long, narrow trapezium in the finder; it will be the
sp of the four stars: in the telescope it has a. 10 mag. star 3

at a little distance, .

51-011 2 5" N 6° 11’—-6-5, 9—z8”—pearl -white, lilac.
I00-— I11 27"‘ N 11° 51’--7, 8—-I6”-——-white‘, pale grey.

Binary? Closely n 1? er.
_

38-05 10'“ N 8° 6’—-7‘5, 8—4.'8”-.—-lightyellow, flushed
white. 2 common proper motion. Closelyf 35, supra.

77.-oh 59"‘ N 4° IQ’-——7’5, 8—3.2”—white, pale lilac.
251 P O~—-oh 52"‘ N 0° g’—-8, 9—18”—pale oi-a.nge,‘clear

blue. Probablybinary.
[I55 3-1“ 35'“ N 8° 34’-—7's. 7'9—4‘6”—both White-

Beautiful field, a. little to 39 o.]
[8 5 and 87 P I-—-111 20"‘ N 7°:--7, 9——yellow, bluish] .

N
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SAGITTA.

A little asterism, of much greater antiquity than might have
been supposed from its size and the comparative smallness of
its components.

Double stars.

‘L Z'—xIxh 43“ N 18° 48’.-5, 9--8.-6”—-silverywhite, blue,
' 1831, 1838. Dembowski 5 yellow, 1856. .

e——x1xh 31“ N 16° 9’-—6, 8——9z”—-faint yellow, bluish.
B. Triple--1-:xh4”‘ N 20° 30’-— 7, 9, 8.-11”, 70”...

pale topaz, grey, pearly yellow.
[10 and 1 1, two 6 mag. stars, "form an object Worth looking

for, in a rich field.]
[13, 6 mag, orange, is the lucida of a beautiful group, of

whi_eh the nearest is a pretty little 10 mag. pain]
[15, 6 mag., commands another fine group. n a little3), at

a’ few minutes’ distance, is 392 P XIX, a beautiful sapphire
blue’; mag. star.]

[3, 6 mag., yellow, lies in a rich region. A circle around
it of 30’ or 40’ radius will include several very pretty little
8 or 9 mag. pairs, on different sides of it.]

'Cluster.

71 M-—X1Xh 47*“ N 18° 25’. Large and faint, hazy to low

powers with 317;, inches aperture, yielding a cloud of faint
starsrito higher magnifiers; an interesting ‘specimen of the

process of nebular resolution. It lies in the Gala:ry', rather
more than 1° 3}) 3:. About 1° .91) 71 M is a beautiful low-

power field, containing a pair and a triple group, all about
8 or 9 mag.

n 3
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SAGITTARIUS.

The stars of this constellation have a beautifuleffect above
the S. horizon, near the place where the Galaxy passes from
our sight; but in our latitude they are apt to be obscured by I

vapour. The MilkyWay is herevery rich in a. sufiiciently
transparent night.

Double stars.
pl. Triple-—xvmh 5"’ S z1° 56’-—-3.-5, 9° 5, 1o—-40", 4.5’-’

—pale yellow,two reddish, I835. [10 bluish, equal at least to
9'5. 1850. 1855-]

54—x1xh 33*“ S 16° 37’—-5'5, 8--28”—yellow, violet.
Fine field of minute stars.

[About If’ s of A, XVIII“ 18"‘ S 25° 30’ is a fine 7 mag.triangle, the sendfetars of which have smallerattendants]
cluster: and Iabnla. ‘

22 M—-ixvluh 28"‘ S 24° 1’. Beautifixlbright cluster; veryinteresting from the visibilityof the components, the largest
IO and 1 1 mag., which makes it a valuable object for common
telescopes, and a clue to the structure of more distant or diifi-
cult nebulae. It lies midway between p and .a'.

25 M-—xvmh 23"‘ S 19° to’. Coarse and brilliant.
21 M—xvn" 56"‘ S 22° 31'. In a lucid region.
30 I31 'VII—x‘vIn“4"’ S 21° 36’. Curious large undefined

cloud of 10 mag. stars; requiring low power and study
gazing; -g-° 3 of pi. Erroneouslymarked 30, Il, on Map.

2.8 M—xvIIIh 16'“ S 24° 56’. Not bright: aeem81',aiBTD1V-
able. 1° n p A.

75M-—-.uxb 58“ S 22° :9’. Bright nucleus with low
power‘.
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A

51 I5! IV-—xIxl' 36“ S 14° 29'. Planetary: like a star

out of focus. Seochi thinksit resolvable. z° n, a little f 54;,

[8 M—xvn*' 53'“ S 24° 50'. Splendid Galaxy object ;
visible to naked eye. In 9. large field we fincl a. bright coarse

- Ltnple star, followed by a resolvable lummous mass, mcludmg’

The remarks of this aceompliahed astronomer on the successive layers
of stars are very curious-. firs: he finds large stars and lucid clusters;
then a. layer of smallerstars, certainly below :2 mag.; then s nebulous

ce qui est bien sing-ulier, on voit d'ordinsire que, soil; aucentre den

issggyqm, soisuaucommencementdo Is branche do In courbe, on trouve nun

:é'":oilo plus grands et rouge. Il est impossible de eroire que telle‘_;d‘is-
tribufion soit sccidentelle.” He mentions, besides this spot, several‘
instances. in Cygnus. What a. remarkableparallel to the spiral struc-
ture by the Earl of Roses in so many nebula! See also
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to look out for it, and it will repay an hour or two of extra.
Watching.

Double stars.

a (Antares)-—xv1h 21”‘ S 26° 7’. This great star Smyth
justly terms “ fiery red :” and it is a grand object in the tele-
scope. Its tint, however, is not uniform : to me the disc
appears yellow, with flashes of deep crimson alternatingwith
a less proportion of fine green. This lattermixturehas perhaps
beensubsequentlyaccounted fbr by the discovery (in I 84.6, by
Mitchell in America) of a. 7 or 8 mag. green star about 3"
from the principal, and thereforeinvolved in its flaming rays:
Secchi thinksit may be variable, as it has not always been
seen. ,Dawes noticed a curious proof of its independent, not
contrasted green light, when it emerged, in I856, from behind
the dark limb of the Moon before its overpowering neighbour.

13-—xvh 58"‘ S 19° 25"-—-2, 5*5—I3"'--—pa.leor yellowish
white, lilac.

v—Xv1h 4“ S 19° 6’— 4, 7—4.o"'——pale yellow, dusky.
Jacob subdivides 7 into 7, 3-1'75"; and so I see it withmy
present very fine 5-5» inch object-glass by Alvan Clark. It
might doubtless be perceived with smaller telescopes, and
could not have escaped Smyth in 1831, had it then been as
conspicuous as it is now.

a——xv1h 13"‘ S 25° 15’—4, 9-5——2o"’-—-creamy white,
lilac.

236 P XVI—:~;v1h49m S 19° 19’—6-5, S—5'8”—ye11ow-
ish White, pale green. Binary?

3I—xVIIh gm S 26° 28’-—.6'5, 1 1——6‘8”—pale White, ash-
coloured. Identical with 33 Oph.
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4.8 and 4.9 P XVI—):v1’1 12"‘ S 19° 47’— 8, 9-. 14."._.
dull white, flushed. Another pair in field, forming a beauti-
ful group. 1°p 4. Oph.

[p—--lxvlh 16'“ S 23° o'——6, 7—a beautifulclose pair, has
two other 7 mag. stars in the field, 68 and 72 P XVI.)

most condensed mass of stars in the firmament.
4. M——-xvi“ I 5“ S 26° 10’. Large, ratherdim, resolvable,

followed by a vacant space without stars distinguishable in
my telescope. 1%” p a.

SERPENS.

A long, rambling constellation, mixed with Ophiuchus. It
contains some fine telescopic objects.

{Double stars.

.3-—-XVh 28"‘ N 11° 1’— 3, 5—2'8”——both bluish White,
183 I -1342. Dembowslti yellow, ashy yellow, I 35.3.— 1 8 5 5 ;
whitish yellow, ashy olive, 1856. Fine specimen of the class
of moderately close unequal pairs. Possibly binary.

61, 69-xvunh 49*“ N 4° 1’—4*5, 5--22"--—pale yellow,
golden yellow. Smythsays. 4'5 has beenvariously rated, and
should bewatched for variable light: thiswould be easy, close
to so excellent 2:. standard of comparison; but to prevent mis-
takes, it must be borne in mind that 6’, or 4:5, was 1), 1834..
E finds common proper motion. This noble pair lies in a dark
space betweenthe two streams of the Galaxy. N.B. There is
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a traditional misrepresentation of the latter in this region;
Where I have found both streams usually misplaced on globes
and maps; ya being at once too narrow and too far W.: the
centre of this branch,markedby 72 I31‘ VIII, is really midway
between 72 Taur. Pen. and 9 Serp. on either side of it. H
has given in his “Outlines of Astronomy” 3. very accurate
description of the Galaxy,which shows how little the common
representation of it is to be trusted.

59-—XV'IIIh 20*“ N 0° 7’—5'5, 8-3-9"——yellow, indigo
blue. Brightest of the vicinity.

49-XVI” 7*“ N 13° 54’-7, 7'5—3'3”——-pale White, yel-
lowish. Binary in 600 years?

220 P XV——XVh 50*“ N 3° 49’—8, 9—1 I”——-white, grey,
1834.. Dembowski 8 blue, “ sI’.lre,” 1356. Binary? If 3f .5.

[2017 2—xv1h 432'” N 14° 58*—-7'7, 3‘4.—25"—-yellow,
White. A pretty pain]

clusters.

[72 I;-,I VIII——-Xvmh 20'“ N 6° 30’. Very fine, with a
6 mag. star in the field: visible to naked eye. Between it
and B, nearer the former, is a beautifiil large cloud of’ stars,
chiefly 8 and 9 mag., a nearer part, apparently,of the Galaxy:
visible to naked eye, and requiring a large field.]

SEXTANS.
A modern asterism, as its name denotes, being one of the

minor constellations formed by Hevelius out of llnclainiedstars
lying between the ancient ones.

35—Xh 36”‘ N 5° z9'—7, 3-—6'8”——y.e1loW, blue’, 1.834,
1839, 184.9. 2 ditto, 1832. [yellow/v,ruddy, 1852.] Ina fine
field.
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9-—1xh 47*“ N 5° 36’—-7, 9—5o"'—flushecl blue, pale blue,
185 1 [red, blue, 1852]. Pointed at by C1 and ar 51.

.

Nebula.

163 I5! I—Ix“ 58"‘ S 7° 3’. Very distinct, with a much
brighter centre, bearingmagnifying unusually well.

4 I51 I—xh 7”’ N 4° 9’. Two very faint nebulae, in a

glorious field. I51 missed the fainter of these, though he ob-
served the other four times.

TAURUS.

An interesting constellation, containing two beautifulgroups
familiarto thefirst beginnerin stellar astrono1ny,—thePleiades,
and Hyades. Neither of these, however, is sufficiently con-
cent:ra.ted to make a good telescopic object, excepting in an

unusually large field. The 6 principal stars of the Pleiades
are evident to any clear sight; but glimpses of more are, easily
attainable. Mijstlin is said by Kepler to have distinctlymade
out 14.. A besutifixltriangle of small stars will be found near
the-lucida, Alcyone.

Double Stars.

a-—IVh 23*“ N 16° I4’—I, I2-—paJe rose-tint [yellow].
Al-debaran, in Arabic the hi-rzdmost, becausehe seems to drive
the Pleiades before him. The extremely minute attendant is
a. good light-test. Daweshas seen it witha 23 inch glass: mine
of 3115- inches shewed it certainly, but not Withoutmuch atten-
tion: 14.4 suited it better than 80: it lies at some distance
'7» rathermore 1: thanf. Occultations of Aldebsran are not
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r—Ivh 34'“ N 22° 4.1'—5, 8——62”—bluz'ah white, lilac.88-—Ivh 28”} N 9° 52'—5, 8'5—68"——bluish white, cem-lean blue. Binary? 2

x—-Ivh 14“ N 25° 18’——6, 8--19”——-white, pale sky blue
or grey.

8o-——1vh 221“ N 15° 2o’——6, 3*5—-1'3", 1843-—-yellow,érnaky. I could only see it single, 1851, but being probably° '
A N

‘b It lies

¢—1vh :2“ N 27° x'—6, 8'5—56"—ligbt red, ceruleanblue.

[y1;1—-vh :6“ N 17° 15-6, 8'5-—-63"’-—white, lilac, 1832ellow, lilac, I851].
3o—m" 41'" N 10° 43’——6, 1o_—9"_pa]e emerald, pm-..ple. [lo a mere point: better with 80 than 14.4.]118-—-vb 21”‘ N 25° 2’-——7, 7'5——5"—wln'te, pale blue.Between tips of horns, nearer 73.
257 I’ IV. Triple--Iv“ 51"! N 14° 2o'—-7, 8, to-39",7o"—white, ceruleen blue, purple. 22fo‘ and o’ Orion.52.--—~IV" 16°‘ N 23° 58’—-7, 8-5--—29”—-silver white, pur-
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213 P III. Triple-—-mh 53" N 22° 48'—-7'5, 8, 120835)
——75'', 6o"—whit.e, grey, blue. [8 more like 9 : 12 like 10,
!855.] I2 is probably variable. South missed it, 1823. 2

gave it diife-rent rates in difl'erent years. 3° fPleiadee, a

little 3. ‘

20 PV—vh 9'3 N 18° 17'-8, 8'5--2*1"—both bluish.
14.4. divided it neat.ly..

[61 and 03-—IVh 30'“ N 15° 3o’——5, 5-—bot-h pure white,
looklikeaconnectedsyetemz so do r‘ and ac’, placed by Sin
Iv“ 15°61” N 21° 522-5, 6.]

[559 2‘.—Ivh z3‘5‘“ N 17° 3‘8'—7, 7—3”——bot-h white.
Between an and a, rather nearer a, f the line joining
them.]

it, as wellas brought out its curious fringes and appendages.
Seccbi has obtained the same result. Its accidental discovery
by M, while ibllowing a comet in 1758, led to the formation
of the earliest catalogue of nebulae.

TAURUS PONIATOWSKII (03 PONIATOVII.)

Alittle asterism in a very rich and beautiful part of the
Galaxy.

Double Start.

36.: P XVII—-xvnh 59"! N 12° o’--8, 8'5-6°9"—-straw
yellow, sapphire blue, 1831, I838. Demboweki white,
green, 185 5-6. I thought the magnitudes underrated, I850.
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(78—a.ccording to 2}, xvnxh 426"‘ N 10° 4.7'—-6, 7-5_3'5”-—yellow, blue, “ colores insignes," must be a fine object:I have not looked for it.)

¢—n“ 4*“ N 29° 39'-5'5, 7——3'5"—t°paz ye11ow,green=
“ exquisite,” Smyth. Marked only 6 in Map.160 P II—-II" 36"! N 28° 52'—-8,8'5——2'9”-—bot.hcream-white, 1831 [white, yellowish or ruddy, 1850].3-8 and 39 P A II-1111 9'0 N 28° 6’—-815, 9—14”—bothsilvery white, 1 834.. [ye1lowish, grayish or bluish grey, ,1 849,1852, withmore than§ mag. diiference. Closelyp I0, 6mag.][:97 2-13 50'8"‘ N 34° 271-8, 9 — 18". A pretty

[232 2-11” 4:6“ N 29° 35’— 6°6"—8'5,8'5—bot.h
White. Closelyf 1.]

Nebula.

33 M——Ih 26"‘ N 29° 58’. Very large, faint, ill-defined;visible from its great size in finder, a very curious object, onlyfit for low powers, being actually imperceptible, from want
of contrast, with my 14.4.. It was resolved by 151 into stars
“ the smallestpoints imaginable,""in which the Earl of Roase
finds the same spiral arrangement which prevails so wonder-
fully in many nebulae.
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URSA MAJOR.

This familiarconstellation ofiF'ers a large field to the parse-vering observer. It must be borne in mind that it extends
far beyond the region occupied by “ theseven stars”; and from
the unmarked character of some parts of it, several telescopicobjects will require some pains in their identification. It
seems dificult to ascertain whence this Bear and his com-
panion derived their preposterous lengthof tail. Dr. Mather,
in 1712, tells a curious story, that though the Indians did not
divide the stars into constellations, they called the stars of
Ursa Major, Paulcuna-waw,that is, the Bear, long before theyhad any communication with Europeans. A

notable ours.
a-—xh 55'” N 62° 30'--1-5, '8-381"-—hothyellow, 1832[3 violet, 1850]. H suspects 1'5 of variable light.
Z—-xmh 18"‘ N 55° 39’-3, 5--14"-—-brilliantwhite, pale

emerald. This fine pair, which issaid tohave beendiscovered
1700, Sept. 7, by G‘odfi~ey Kirch and his scientific wife Maryllargaret, and which may possibly be travelling togetherthrough space, forms a noble group withAlcor, 5 mag, 1 Ifdistant (the “ rider upon the horse,’’) and anothersmallerstar.
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set, and in twilight,‘though more difiicult pairs were perfectly
Well seen: within lb‘ afterwards it had become double as
usual. It is strange thathe did not Watch it closely enough to
catch it in the very act of reappearing.

’E__:»;1h 1 In‘ N 32° I9’-—-4, 5-5—2'3”—subdued White,
grcyish White. Binary, in 59 years, H; 6 5 years, Smyth.
It has been watched round more than a complete revolution.

23-—IXh 20*“ N 63° 4o’—--4, 9'5——23"—pale white, grey.a9—v111h 58“ N 67° 4.2’-—5*5, 9'5——5"-——flnshed white,sapphire blue. Binary? If so, we have here again ‘a striking
proof that the smaller stars are not invariably most distant
from the earth. The attendant, very difficult with 80, Was
plainly seen with 144..

III P XI—XIh 29"‘ N 28° 33'-—-6, 7-——1'4.”—--bot-h pale
blue. [elongated only with 250.] Smyth says, “ it is situated
in a very vacant space to the eye . . . but to the powerful
reflectors now in use, is i11 a very ocean of nebulae.” I missed
a I 3 mag. star which makes it triple.

156 P XIII—xmh 32"‘ N 51° 26’—-6, 8——I'9”—topaz
yellow, livid. Requires fine air: 2° 72 p 1;, on a line pointing
to 5; the further from 1; of two stars near together.

57—xIh 221“ N 40° 6’—6, 9—5'9”---lucid white, violet.
9 variable?

65- Trip1e———XI‘* 48'“ N 47° I5’—7. 9'5. 7-38”, 63'’-

277 P XIII—xmh 541“ N 53° 472-7-5, 12-6-3”...-
bright White, pale blue. 1 2 singularly distinct for its magni-
tude, as Snlythobserves, and hence a fine test. I saw it well.
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It lies in a string of stars reaching from Z towards the coarse
group in the hand of Botitcs.

58 P X-—-ah 171“ N 53° 2o’—8, 8°5—-3°6”—bothwhite.
2!--Ix“ 16'“ N 54° 37’— 8, 9 —6°'3”—silvery white,
(z9o——x1h 29°53‘ N 46° 2’——6, 8——1o”.)(284—.x1h 28'9" N 65° 17’—-6~2, 7°8—-z°1"—white and

greyish. These two pairs, fiorn 2, I have not seen.)
Hebulae.

81 and 82 M——IXh 4.4.111 N 69° 46’. Two nebulae —,}° apart:81 bright, with stellar nucleus, finely grouped with small
stars, one of which is projected upon the haze. Witl1 a powerof 80 I divided a little pair, 1386 2, 3 p——9, 9—2”. 82 is a
curious narrowmottled ray.

4.3 151 V-—-X1111 12"‘ N 43° 4’. Bright, oval, denser in
centre.

97 l\rI-—XIh 7"‘ N 55° 46’. Large pale planetarynebula: a
very curious object. H gives it a diameter of 2' 4.0”, which
at the distance of 61 Cygni only, would fill a space equal
to. seven times the orbit of Neptune. He sees its light per-fectly equable, with only a softened edge; but the more
powerful instrument of the Earl of Rosse shews two largeperforations and a resolvable spiral arrangement—a strikinginstance of the advantage of a larger aperture. 2° .9 f,G.

205 15! I-13“ 12'“ N 536’. Dull, in a fine field with
37, 6 mag. l%° s p 6. There are several pretty little pairsin the neighbourhood.
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URSA NIINOR.

This constellation is distinguished by a still more inappro-
priate length of tail than its larger neighbour, by which, as

Smyth observes, it is swung round every 24. hours: at its
extremity stands the most valuable star in the 11eavens—-
Polaris-—-the first of the following list. —- 1° 32' from the
celestial pole, towards which, from the precession of the equi-—
noxes, it will approach till AJ). 2095, when its distance will
be 26’ 30", subsequently widening again.

Double stars.

a—-lh 7"‘ N 83° 34'—z'5, 9'5—19”-—-topaz yellow, pale
white, 1830, 1838, 184.9. Dawes 9° 5 bluish: and so I see it.
It is a common test, but only suited for small instruments, being
very easily seen with any aperture much exceeding 2 inches.
Dawes has proposed it as a general standard, finding that 2

inches and a power of 80 will shew it if the eye and telescope
are good. In the Dorpat achromaticit has been seen by day.

-:r‘—E xvh 39'3"“ N 81° 6’—6*1, 7-3o”—bothyellowish.
(Smythyellow, blue.) Not in Map of S. D. U. K., but easily
found from 5 and Z.

VIRGO.

A constellation especially remarkable,for those possessed of’
adequate optical means, on account of the wonderful nebulous
region, in which a far greater number of theseextraordinary
objects are accumulated, than in any other equal area of the
heavens; I51 having detected within its boundaries no less
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than 323. Few of them, however, are individuallyinterest-
ing; it is the mysterious thronging together of systems, each
in itself -an insulated aggregate of countless suns, that opens
such a field for curiosity; nor would that curiosity be
diminished if it should ever appear probable that the com-

ponents of those systems are inferior to our own Sun in mag-
nitude, and less remote from us than was supposed by 131 .

They are in general so similar to each other, that I have only
adduced a few as specimens. They are profusely scattered
over this quarter of the sky; but the region more especially
referred to is pretty well defined to the naked eyeby the stars

5: 5: 7: ll: "-mdfi "31: andfi 57--

Doubla stars.

v—xII" 35"‘ 8 0° 41'-4a 4-75”. 1790. ti; 1". 1834;
0'', 1836; 2", 184.3; 3'5", 1857-—silverywhite,paleyellow;
white the brighter, but colours not always of the same in-
tensity. E thought them alternately variable in brightness,
with a possible period of at least several years. Fletcher
white, yellow, colours fixed, mags. alternatelyvariable, 4., 4:5.
Period uncertain, owing to some anomalies; but under zoo

years. Adams thinks 174 years most probable. As this
wonderfitl pair has been widening ever ‘since they closed up
out of telescopic reach in 1 836 (when, however, there was

probably no actual occultat-ion, as H ingeniously observes,
since there was no decrease of brightness to the naked eye) a.

very moderate instrument willnow shew them.
9. T1‘lple——XIIIh 3'“ S 4° 47’—4.'5, 9, 1.0-—7'z”, 65 -

pale white, violet, dusky. H and Southcalled 9 a very severe

test for a. 5 feet telescope, 1824..
an
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84-—x111‘1 36“! N 4° 15’-—-6, 9—3'5”——ye]lowish, smalt

blue. [clifficult—a.test] 3 gives them common proper motion.
17—x11h 15"‘ N 6° 5’—-6, 9—2o"’—-—light rose tint, dusky

red. 2‘. as the last.
196 P XII—x11‘1 4.4”‘ S 9° 35’—6'5, 9'5—33”-—topaz

yellow, lucid purple. Closely .9 p
54.-—XlIlh 6'“ S 18° 5’—-7, 7-5—5*7”———botl1 white, 1839

[pale yellow? pale blue ? .1 852].
233 P XIII--—x111h 48*” S 7° 22’.--7, 8-5—2'5”--both

White. Clearly divided with my 80.
32 and 33 P XH——-Xllh 11*“ S 3° 11’—7'5, 7°5—21”——-

both silvery white. 3° 3 from 27, a little7).
3I—XIIIh 30*“ S 7° 9’—7'3, 8—2'8”—brigl1twhite, yel-

lowish. Binary?
25 P XIII—2:_111T| 8'“ S 10° 37-7-5, 8'5—4z”-—botl1

bluish. 2-5° p a.

221 P XII—x11h 48'“ N 12° 15’—7-5, 9—z9”—pale
white, sky-blue. 2° 3) s, a little 1:.

127 P XIII—x1111‘ 271“ N 0° 24’-8, 9-1-7”-——pa1e
White, yellowish. I could only elongate doubtfully, 1851,
this interesting pair, which may probably have a. period of
about 24.0 years. It lies closely '22. p 2,’.

171 P XIII—x111h36m S 3° 34’—8, 1o°5, 1830.-—.3o”—
light orange, pale lilac. [1o'5 visible much out of focus, and
in strong moonlight, 1852.]

[About X111‘ 24.“ N 2° 30’ is a line 8, 8'5 mag. pain]

43 I31 I-—x11h 3 3"’ S 10° go’. Elongated: in a beautiful
low-powerfield. A very fineand singular 7 mag. group lies n p.
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6o lVI«—XIIh 37'“ N 12° 19'. In field with two others, 59
M, p, fainter, and H 1402, aminute object, with my 64. like a

star, hazy with So ; lying between two small stars.
70 I51 I—-KIVh 22*“ S 5° 21’. Close to an 8 mag. star, and

prettily grouped with smaller ones. H resolves it into 19
mag. stars. “ So thathere,” as Smythsays, “ we find another
universe in the plenitude of space I ”

88 M—xn"' 2 5'“ N 15° 12’. Elongated and dull. The
nebulous district in which it lies is very wonderful; 6 or 7
were swept over with64, some of them tolerablyconspicuous;
occasionallytwo in the same field: among them were proba-
bly 87, 89, go, 91 M.

49 M-—xnh 2 3'11 N 8° 4.6’. Aninconsiderablcobject, but
beautifully situated between two 6 mag. stars. A bright
open pair lies .9 of it.

74 and 75 I31 II—-2:11" 4,6!" N 11° 59’. Two very faint
objects in one field; ‘n p (74) the larger and brighter : 7 5 is
beautifullygrouped with three stars. They are easily found,
at a little distancep 221 P XII,which again is near 5.

VULPECULA.

A little modern asterism, in which its former, Hevelius,
perceived a new star in 1672; but it continued visible for
only two years, and has not been since identified. According
to Chacornac,who has recorded many such changes, they are
more frequent, even in modern times, than has till of late
been suspected; the improvement of catalogues enabling us
to discriminate between the “ mistaken entries ” of the earlier
observers, and real alterations.
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Double Euro.

320 and 321 P XIX—xIx'* 4.7“ N 19° 58"—-,7, 7-—43"——
both white. Anotherpair 19 makes up a pretty group,

415 P XIX--xx“ I" N 20° 42'.-—-8, 10-4'5"—pa1iewhite,
sky blue. In a glorious Galaxy field, 1°p B Sag.

nebula.
Someofmy readers may perhaps feel thatI have allottedsn

undue proportion of‘ space to minute and inconspicuous
objects. It may be so. I may have erred in supposing that
others might receive as much pleasure as myself from their
contemplation: yet a good many comprised in my original
scheme have been posed by,aswell as agrest massofremszrks
on the-beautyor of those which have been selected.
But, should I have fiiiledin communicating to others a portion
of my own interest as to some parts of this 1ist,itwillb[e
closed with a nebula. which I think will not be found
pointins

L g27 M—x:Ixh 54“ N 22° 2o’. The “DumbBell” Nebula.
In a rich field we find two oval hazy masses in contact, of
which 12 seems to me the brighter, as it did to H. His
reflector failed to resolve it, but shewed the dark notches
filled in and made protubemutbyfaint luminosity, converting
the whole figure into an The Earl of Rosse’s 3
speculum reaches its starry components: his 6 feet
it-withan external ring’ having a neck like ‘a retort. Bmfs
achromaticalso resolves it, but there the form shown in
instruments is lost. In gazing upon thisglorious host of ten
thousandsuns, in refleeting upon its awful itII'incsl-
culsble magnitude, and the wonderfiil conditions of existence



“ Abrumpo consult)?» et aomnum

mam; tantum illudexclamans cum Psalte Rage:

THE END.




