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PREFACE.

This Atlas is reduced from my large Star Atlas.

The plan on which it has been constructed—briefly

described in the accompanying letterpress—needs

no special discussion here ; because I have already

fully dealt with it in the introduction to the large

Atlas. I may remark, howeyer, that the present

work affords new and striking evidence of the advan-

tages of the plan; for we have here a little book

which can be cSirried in the pocket, while the small

Atlas published by the Society for Diffusing Useful

Knowledge is printed on sheets about sixteen inches

square ; and yet the scale of the accompanying maps

is larger than that of the S.D.TJ.K. Atlas. The re-

duction in size is gained chiefly by a reduction in

the distortion of the maps, the maximum expansion

due to this cause being fifty-eight times greater in

the S.D.TJ.K. maps than in the present (see note at

pp. 11, 12). Moreover, the twelve maps of this

Atlas overlap, a fifth part of the heavens being in-

cluded in the overlaps; so that each of the twelve

maps exhibits a tenth part of the heavens.
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No pains have been spared to clear the maps of all

which could cause confusion to the beginner; but

this has been done in such a way that the more

advanced student may find nothing wanting. For

example, the meridians and parallels are drawn in

to every fifteenth, instead of every fifth degree (as

usual) ; but, since all the intersections of these lines

to every fifth degree are marked in the maps (with a

small cross), the places of stars can be determined,

from catalogues or the like, as readily as though the

lines themselves were marked in. In like manner all

the longitude and latitude lines, except the ecliptic

and the solstitial colures, are omitted; but their

intersections to every fifteenth degi-ee are marked

(with a small dotted cross), and any student who is

sufiiciently advanced to require these lines will be

able to recognise very readily where they lie, or to

pencil them in if need be. I consider their omission,

and the omission of all but every third of the me-

ridians and parallels usually introduced, to be abso-

lutely essential for the convenience of the majority

of those who will use these maps ; though the maps

would, undoubtedly, be imperfect if the position of

these lines were not indicated.

The method of indicating the effects of precession

is also novel. Instead of a precession-triangle in the

corner of each map, with instructions for obtaining

compass measurements, I have placed precession-

arrows over the maps (always on latitude-paraUels,

15° 30°, &c,) ; and these show at once by what am aunt
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stars in tlie neighbourliood are precessionally dis-

placed in one hundred years. In passing, however,

let me call the student's attention to the fact (often

forgotten) that the stars suffer no real displacement,

and that he -will do well to regard the effects of

precession as shifting the meridians and parallels

bodily in a direction contrary to that indicated by

the arrows.

The constellation boundaries are somewhat darker

than I would have had them if I had not had to con-

sider the requirements of beginners. It seems to me
very necessary that the extent of each constellation

should be recognisable at a glance (at least by most of

those who will use these maps). Indeed, if no other

means would suffice for this, the spaces should be

coloured as in geographical maps. I think the pre-

sent arrangement meets all requirements.

As to the constellation-figures, I conceive that few

will be disposed to regret their omission from the

present Atlas. The old usage—by which a star's

place was indicated by a reference to the club of

Orion, or the northern claw of the Crab, or the

southern wing of the Virgin, and so on—is happily

falling into disuse ; and, as the number or letter of a

star is always mentioned, even by those who employ

the ancient practice, no difficulty can ever arise in

finding any star referred to.*

* In my Gnomonic Atlas the figures are shown. The plates belongiDg

to that atlas form the index plates of my large atlas, and can also be

obtained separately.
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It is of more importance to notice that the present

Atlas is specially intended to serve as a companion

to Mr. Webb's excellent treatise, ' Celestial Objects

for Common Telescopes.' With a very few excep-

tions, aU the objects mentioned in that work are

shown in this Atlas. The exceptions relate to objects

(some twenty in all, perhaps) which could not be

introduced without overcrowding. To make up for

these omissions, however, several hundreds of objects

not included in Mr. Webb's charming work are

shown in this Atlas. Thus, all the objects in Admiral

Smyth's ' Celestial Cycle,' all the binary stars in

Mr. Brothers's catalogue, all the Red Stars in

Schjellerup's catalogue,* all the nebulae down to

the order marked ' very bright ' in Sir J. Herschel's

great catalogue, aie introduced here, with only

such exceptions (perhaps a score in all) as were

necessary to avoid overcrowding. It is hoped that,

with this unusual richness in objects of interest, the

Atlas wiU prove a complete vade mecum for the

amateur telescopist.

I have to thank Mr. Webb for the careful revision

of the Atlas, so far as the objects to be included in

* Some of these stars would appear to be variable in colour ; at least

Mr. Webb and other careful observers do not recognise any ruddiness

in certain stars included in Schjellerup's catalogue. Such stars are

marked ' Eu ?' The student should notice, also, that the catalogue is

incomplete, many red stars having been noted since it was drawn up.

Furthermore, many of the stars included in the catalogue are not pro-

p«rly speaking red, but may rather bo de^eribod as orange or ruddy

yellow
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his treatise are concerned. In the course of this

revision he has noticed several discrepancies between

the constellation outlines in this work (based on

the British Association Catalogue) and those used

in Smyth's ' Bedford Cycle.' As Mr. Webb's ' Celes-

tial Objects ' is closely associated with the ' Cycle,'

he has not thought it desirable to remodel the

arrangement of the constellations ; and, on the other

hand, as this Atlas is a miniature of my ' New Star

Atlas,' I should have been unwilling to change the

constellation outlines, even if I did not entertain the

opinion that Baily's changes result in an immense im-

provement. The student will therefore be prepared

to find that some few objects described in ' Celestial

Objects ' as in one constellation are here shown in

another ; and even that some constellations men-

tioned in ' Celestial Objects ' (as Antinous, Anser,

Clypeus, &c.) are here omitted altogether. But no

difficulty need arise on this account, because Mr.

Webb in every case mentions the right ascension and

declination of the several objects.

The letterpress introduction has been prepared for

the use of beginners, who often find it difficult to

compare the heavens with the maps of a star-atlas.

I would recommend, as a convenient supplement to

the information contained in these pages, my work

entitled the ' Half-Hours with the Stars,' published

by (and the property of) my friend Mr. Hardwicke,

of Piccadilly. Its twelve maps show how the stars are

placed, night by night and hour by hour, throughout
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the year in England. Thus they serve a purpose

wholly distinct from that of such a star-atlas as the

present. Each work is, however, complete in itself;

and, as the ' Half-Hours with the Stars ' suffices to

teach the merest begianer the names and places

of all the leading star-groups, so the present will

enable the learner to identify all the stars of the

first five orders of magnitude ; that is, all the stars

except the faintest of those seen on very dark and

clear nights.

EICHAED A. PEOCTOE.

Ebiqhton : December 1371.
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HOW TO LEARN THE STARS.

On a clear, but dark night, we see many hundreds of stars of

various orders of brightness. Those who are but beginning

the study of the heavens are impressed with the feeling that

it must be a very difBoult task to become familiar with all the

star-groups, and to learn the names of the brighter orbs. The

task appears yet harder when they are told that the stars seen

on one night or at one hour are not the same as those seen on

other nights or at other hours—that the aspect of the starry

heavens is in fact continually changing. Yet nearly all wish

to know the stars, even though they may not wish to engage

in the actual study of astronomy. In reality, it is by no

means so difficult as might be supposed to recognise all the

chief star-groups—or constellations, as they are called—and

to learn the names of all the leading stars. One may, without

much trouble, become so well acquainted with the stars as to

be able to recognise even three or four seen through a break

in a cloudy sky. I propose now to show how such knowledge

is to be gained.

In the first place, the student must learn what is the true

arrangement of the stars as distinguished from that which he

sees at any instant from some standpoint on the earth. He
views the heavens as a dome, or hollow half-globe, on the

inside of which the stars are spread in hundreds. But he

must remember that beneath the horizon there is another

similar half-globe, passing right round under his feet, and

similarly bespread with stars. If the earth were perfectly

transparent, and the light of the sun were lost, the observer on

B
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earth ivould find himself placd seemingly at the centre of a

vast hollow globe covered with stars. And if he could con-

tinue to watch this globe hour after hour, day after day, and

year after year, he would find that all the stars* kept their

places on the globe, but that the globe itself seemed to turn

bo'dily round, as if on a,n axle passing, througlj bis oiivji position.

There; would be a, ceaseless, and perfectly uniform turning

round of the sphere of stars, but in other respects there would

be no perceptible change in the position of any of the stars.

The earth not being transparent, we see at night but one

half of this rotating . sphere ; and the light of the sun being

-

sufficient to obliterate that of the stars, we cannot in the day-

time see the sphere of stars at all. But the learner must

remember that one and the same star-sphere surrounds him on

all sides, below as well as above the horizon, and at all hours,

by day as well as by night. It is because the stars do not

.

change in their position on this sphere that they are called jfa;ed ,

stars. Their fixity enables ua to recognise the groups which

they seem to form. A well-marked group of stars, once re-

cognised, cannot easily be forgotten ; and it becomes thence- •

forth a sort of skymark whence the learner can proceed to

other groups. And as there are certain star-groups which al-

ways continue above the horizon, the observer who has learned ,

to recognise some of them, can on any clear night extend his

survey frOm these known groups to others that are unknown.

It is easy to see why some groups are never carried below

the horizon, notwithstanding the continual rotation of the star-

sphere. Two points of the turning sphere are necessarily

fixed. These are called the poles of the celestial sphere. In

England one of these poles—the north pole of tlie heavens

lies due north, and rather more than halfway above the

horizon, towards the point overhead (called the zenith). The
other point is, of course, below the horizon, due south, and

rather more than halfway down towards the point directly

under the observer (called the nadir). If the observer laces

* The light of the sun being obliterated, neither the moon nor aiij

of the planets wouJd be visible.
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due south, the stars near the horizon on his left hand, or towards

the east, have lately risen, and are passing higher; those near

the horizon on his right hand, or towards the west, are about to

pass below the western horizon. Those which rise above the

horizon nearly due east, will pass higher and higher till

they are due south, when they will be rather less than half-

way from the southern horizon towards the point overhead.

Thence they will descend until they are nearly due west, when

they wiU pass below the horizon. If the observer, having

duly recognised the nature of this motion (which corresponds

exactly with the seeming motion of the sun on a spring or

autumn day), remembers that it is brought about by the rota-

tion of the whole sphere of the stars, he will at once see what

must be the nature of the stellar motions in other parts of

the heavens. He will see that stars which rise on any part of

the horizon from east to south will follow a similar course, but

shorter and shorter the nearer their place of rising is to the

south point ; their elevation when due south wiU also be less

and less ; and they will follow a descending course precisely

resembling their ascending course, setting just as far to the

wt'st of the south point as they rose to the east of it. A star

which is on the horizon when due south can only be seen for

a minute or two, just grazing the southern horizon. Stars

which rise in any part of the horizon from east to north, will

.ilso continue to pass higher and higher till they are due south,

following a longer and longer course, the nearer their place of

rising is to the north point ; their elevation when due south

will also be greater and greater ; and they wiU follow a de-

scending course precisely similar to their ascending course,

setting just as far to the west of the north point as they rose to

the east of it. A star which is on the horizon when due north

performs a complete circuit before it again reaches the horizon,.

when it is due north as before ; its highest point being reached

when due south after half a circuit, at which time it is but

about thirteen degrees from the point overhead. No stars

within the circuit of such a star ever reach the horizon at all.

Each performs a complete circuit, which is smallor and smaller
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the nearer the star is to the pole of the heavens. A star

which, when due north, is about 13 degrees above the horizon,

ia almost exactly overhead when half a circuit has been com-

pleted. Stars nearer to the pole than this are due north when
at their highest in their circuit as well as when at their lowest.

But let the student bo reminded that all these varieties of

motion are the effects of but one single turning movement.

He must not suffer himself to be confiised by these motions as

described (I have, however, described them as clearly as I

could) ; but if he finds doubt arising in his mind, when he is

actually studying the stars, let him face due north, and, look-

ing towards the north pole of the heavens (a point rather more

than halfway above the northern horizon towards the point

overhead), let him remember that the stellar, sphere moves as

though turning bodily round on an axis,—running from that

pole through his own station {which is at the centre of the

sphere) to a point directly opposite the former,—the rotation

being such that stars near the pole move round it in a direc-

tion contrary to that in which the hands of a watch move. It

will serve equally well if he faces due south, and remembers

that the stellar sphere is being carried roundfrom left to right, as

though on an axis passing through his station and the invisible

pole (which lies below the southern horizon, and rather more

than halfway down towards the point directly beneath him).

The rate at which the stellar sphere rotates must next be

considered.

Boughly speaking, the sphere of stars may be said to turn

round once in each day ; but in reality it turns rather more

quickly, so as to make one complete rotation in about four
minutes less than a day. Thus a star which rises in the east

takes six hours (less about one minute) to reach the highest

part of its path, when it is due south ; and it takes the same
interval in passing to its setting-place in the west. It is, there-

fore, twelve hours above the horizon. Stars whose place of

rising lies nearer the south are less than twelve hours above

the horizon. Stars which rise to the north of the east point are

more than twelve hours above the horizon. Stars which touch
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or pass above the northern horizon take twenty-four hours (less

about four minutes) in circling round the pole of the heavens.

It is well to remember that the resulting motion of the stars

can be easily recognised in a very few minutes. This may be

shown in a variety of ways. If a star is seen above or beside

some distant object, as a tree or house, then if the student re-

main in an unchanged position for a few minutes only, he will

see that the star has perceptibly changed its place. If the

star is towards the east, it seem.<( to have moved upwards and

towards the right. If it is towards the west, it seems to have

moved towards the right, and downwards. If it is towards

either the south or the north, it seems to have moved horizon-

tally towards the right. (AH stars near the hoi'izon move to-

wards the right, though only those towards the north and

south move horizontally.) Ten minutes will produce an un-

mistakabte change of place.*

* It is strange how little familiar most persons are with the fact that

the stellar motions are thus obvious. The notion seems to prevail that

only the astronomer in his protracted night-watching can become cogni-

zant of the stellar motions. One of the most beautiful and touching

descriptions in all Dickens's works—the death of Stephen Blackpool, in

Hard Times^s somewhat impaired by the introduction of an im-

possible star, shining for hours down the deep chasm into which the

poor fellow had fallen. The mouth of the Old Hell Shaft was so

narrow a chasm as to be concealed by tall grass. Stephen fell far down

;

and the star was so bright that he could show it to Eachael among all the

other stars visible on an autumn night. Certainly no such star exists in

the. catalogues of astronomers. It is probable, however, that Dickens

may have heard some such story about a bright star—Venus or Jupiter

T—only the star cannot have been seen just overhead. Novelists and

poets sometimes introduce astronomical details rather unhappily. One

has made the new moon rise at one o'clock in the taoming; another

makes midnight moonless though the moon had risen at eleven ; in the

' Portent ' (a tale which appeared in one of the early numbers of the Corn-

hill) a star is made toshine midway between the horns of the crescent

moon ! But, perhaps, all the slips of the sort ever made are outvied by one

in the opening line of Chapter XII. Book IV. of Our Mutual Friend.

Tennyson is singularly accurate in all astronomical details. In Maud

Bueh details are somewhat freely introduced ; but so correctly that Mr.

Hind himself could take no exception to any of the astronomical stat»-

Dientfi.
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So much for the motions of the stars nn any given nightj

But there is also an apparent motion of the star-sphere from

day to day. I have mentioned that the star-sphere turns once

completely round on its axis in the course of rather less than

twenty-four hours. Thus in twenty-four hours it has gone

rather more than once round. Hence, if we look at the heavens

vight after night at the same time, we notice precisely the game

kind of change as when we look at the heavens hour after hour

on the same night. Suppose that we look at the stars at

ten o'clock on any night and note their position, and that again

we note the position of the stars at eleven o'clock on the same

night ; then, if afterwards we examine the stars night after

night at ten o'clock, we shall find that at the end of about

fifteen days they have at this hour the same position that they

had on the first night at eleven o'clock—that is, they have ad^

vanced by one hour's motion. In a month or thereabouts;

they will be found to have advanced by two hours' motion.

In a year they advance by twenty-four hours' motion,- that is,

by one complete rotation, so that they have resumed their

original positions. In fact, in the course of a year the star-

sphere turns round once oflener than there are days in the year.*

If the learner, recalling the nature of the rotation to which

the star-sphere is subject, remembers also that (roughly) the

star-sphere turns round once in a day, he will know what

changes to expect as any night progresses, and if he further

remembers that (roughly) the star-sphere makes one extra

turn in the year, he will know what changes to expect as the

year progresses.

Now, to aid the student in learning the names and features

* The amount by which the stars have advanced each night on the

position they held at the same hoxir on the preceding night is by no

means so small as is, perhaps, commonly imagined. This is easily

tested. Let there be an npright of any sort a few yards to the north of

the observer's station, and let him notice the exact hour when a star

(at a fair height above the horizon) appears from behind the edge of

this upright. At this hour on the next night he will find that, as seen

from the same station, the star is about two moon's breadths past the

upright's edge. The observer should look through a fixed tube placed in

the same position on each night.
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of tlie star-groups, maps may be devised on one of two plaus.

Either we may have maps showing the aspect of the heaveiia

at different hours and at different seasons; or, we may have

maps constructed with sole reference to the star-sphere itself.

Maps of the former kind form perhaps the simplest possible

introduction to a knowledge of the heavens. If they ars

properly constructed, the learner can at once turn to the map
Tepresenting the heavens at any hour and season of any year

(such maps serve for all years), and then he can at liis leisure

compare the stars he sees with those pictured in the map. In

my work, entitled Half-Hovrs with the Stars, the maps not

.only serve these purposes, tut they show at once towards

what point of the horizon and at what height each star is

situated. Maps of the second class are, however, absolutely

necessary to supplement the information given by the others.

AIL considerations are sacrificed to simplicity in the construe-

tion of maps of the former kind ; no meridians or parallels can

be shown ; none but the brighter stars can appear; only those

parts of the star-sphere can be included which actually rise

above the horizon ; and a variety of details, which even the

beginner soon begins to require,* must necessarily be omitted.

Maps of the latter kind form an atlas of the stellar globe, and

can be made to include any details which may be desired.

The present work is an atlas of this sort. It pictures in

twelve maps the stellar sphere which surrounds our earth

;

and it is as suitable for use in one country as in others—at our

* It must not be supposed, however, that such maps are useful only

lor beginners. It is most convenient, even for the advanced student of

astronomy, to have a book from which he can at once determine what

stars are above the horizon, and in what positions, at any hour of any

night. I believe, also, that such a work as my Constellation-Seasons

(now out of print), in which the equator, ecliptic, colures, &c., were

depicted, is calculated to serve very useful purposes. If the lithographs'

of those charts had been better drawn than they actually were (owing

to the difficulties met with in transfer work), I should not have suffered

the work to be out of print, especially as the sale of the first and only

edition was very encouraging. If I should at any time republish the

work, I should redraw the maps for photolithographic reproduction.
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antipodes as here in England, in the Western as in the Bastem

Hemisphere.

But a globe may be pictured in maps in many different

ways ; some useful for one purpose, some for others. It is

necessary to describe the plan on which the present atlas has

been formed, before considering its use in helping the student

of the heavens.

Any flat pictures of portions of a globe must necessarily be

somewhat distorted. The larger the portion, the greater will be

the distortion. Yet we must not divide the celestial globe into

too many parts to form a celestial atlas ; because if we do, the

student will be puzzled to know how these parts fit in, so to

speak, to form the globe. There is a similar objection to the

irregular division of the celestial globe. Some regular plan of

dividing the globe into a moderate number ofportions must be

employed.

Only two such plans (out of five which are possible) need

be here considered. According to one, the globe is divided

into six equal portions ; according to the other, into twelve.

The first is easily understood. Imagine a case shaped like

a die or cube—that is, with six square sides—the sides being

made of some elastic material ; and conceive that by blowing

air into this case the six elastic sides are made to bulge out in

such sort that the case becomes globe-shaped. Then the six

sides, which had been square and flat, are changed into curved

surfaces, all four-pointed and all alike in shape and size. If

we suppose the star-sphere divided into six such portions, and

an atlas constructed to show these portions in six separate

maps, such an atlas would correspond to the first plan.

The fault of this mode of dividing the star-sphere is that

the six parts are too large to be well shown on a flat surface.

The distortioh, especially for parts near the corners of the six

portions, must be considerable. The plan has been employed

in Mr. Keith Johnstone's atlas, and in the atlas published by
the Society for Diffusing Useful Knowledge ; but the distortion

is so great in these atlases that a small space on the star-

sphere occupies an area more than five times greater if it falls

near an angle of the map than if it CJls near the centre. The
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Fig. 1.

shape of a star-group is also so modified as to render the recog-

nition of the group very difficult. For example, the stars

within a small square space, siyh as a a, fig. 1,

are thrown into a space of the shape and size

of A c, if they chance to fall near the angles

of a map.*

The other plan (employed in the present atlas)

is also readily described. Suppose a piece of card to be cut int6

the form represented in fig. 2, and halfthrough along the dotted

lines. Then, if the five pentagons round abode be bent up till

/ coincides with f, h witli h', and so on, and the like with the

Fig. 2.

pentagons round q r s t u, and if these sets of six pentagons be

bent up (from the line fp) till g coincides with g and g', h with

h and h', and so on, a closed fignre will be formed. It is re-

presented in two positions in figs. 3 and 4, the dotted lines

being supposed to be seen through the figure. Now, imagine the

• The shape of the distorted figure will only be as A c when the

square space has a certain position with respect to the corner. In other

cases A a may be thrown into a diamond-shaped figure as large as a c

;

or into intermediate shapes,—always as large, however, as A c. This

variety causes the effects of the distortion to be yet more perplex! ng

.

than they would otherwise be.
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twelve faces of this figure to be made of some elastic materia),

and that as in the former case air is blown in until the fie:ure

becomes globe-shaped. Then the twelve faces, which had been

five-cornered and flat, are changed into curved surfaces, all five-

pointed and all alike in shape and size. In the present atlaa

the star-sphere is supposed to be divided into twelve such por-

tions, one of which is represented in each of the,twelve maps

following the two index-maps. The fiye^angles of these five

cornered spaces are shown by the five m.arks A on the circular

i
liprder of each map, but each map includes more than the five-

pointed space—in fact each map includes the space within a

circle carried (on the sphere) round the five-pointed space

Fig. 3. Fig. 4.

proper to the map. Thns there results a symmetrical ovei-

lapping of the maps, each map overlapping and being over-

lapped by five other maps. But for this many star-groups

would be inconveniently broken up (as in other star-atlases)

where the map-edges fell ; as it is, groups that would be thus

broken are shown in two maps.

This mode of dividing the star-sphere having been adopted,

the next point to be considered was the choice of a mode
of presenting the several divisions. I need not enter here

into a consideration of the various methods available for

mapping any given portion of the heavens.* It will be suffi-

* They are described, and their principal properties compared, in my
Handbook of the Stars. The properties of the gnomonic projection aE
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Fig. 5.

cient to note that the plan employed in the present work

reduces the distortion to its least possible amount. If the

same method of mfipping were employed as in the two celestial

atlases above referred to, the present plan for dividing the

sphere would still reduce the distortion so greatly that a sphere

as k a (fig. 1) would he expanded (near the angles of a map)

only to the size and shape a b.* instead of a c. But the

method of mapping actually employed so reduces

the distortion that a. space as a a, fig. 5, is ex-

panded (near the border of a map) only to the

size and shape a a'—a distprtion which is not only

the least possible in maps including so large a

portion of the heavens, but is scarcely discern-

ible save by practiced eyes.f

applied to the mode of dividing the sphere employed in this atlas, are

discussed in the letter-press introduction to my Gtiomnnic Star-Atlas.

* In my Gnomonio Atlas this method of Qonstruction is actually em-

ployed, and the twelve maps are included in two sheets by the method of

arrangement indicated iu i\fi 6. It will be noticed that all the maps

Fio. 6.

have straight edges (this being a peculiarity which results from the law

of projection). The comparison of fig. 6 with the two index-plates

in the present work, will ser\-e to illustrate the arrangement of the

twelve portions into which the star-sphere is divided.

+ The following facts serve to illustrate the advantages possessed by

the present atlas in these respects over the atlases referred to in the
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But it still remains to decide how the twelve divisions of the

fltar-sphere shall be portioned out. It is easily seen, however,

that since every five-pointed face has a face directly opposite

to it (see fig. 4), two such opposite feces should be assigned to

-the northern and southern polar regions, the poles of the star-

sphere being placed at the centres of these two maps. The

remaining ten maps, five northern and five southern, interlap,

as shown in fig. 4, their ten common, angles lying alternately

north and south, of a medial circle between the two poles (the

celestial equator as it is called), represented in fig. 4 by the

regular ten-sided figure a b c d e f *

text. A small area whose surface would be represented by 14 if it fell

at the centre of one of the S. D. TJ. K. maps, is so distorted if it fall near

the angles as to have an area of 72, an increase of 58 ; such an area in

the present atlas is increased only from 14 to 15 when it falls near the

edge of the map, an increase of only I, that is one fifty-eighth part of

that in the S.D. U. K. maps. Again, owing to distortion, each map of

the S. D. U. K. series covers a surface almost exactly twice as great as

that of the corresponding part of the sphere. The maps of the present

series cover severally a surface exceeding only by about one twenty-

^ghth part the actual surface tjf the corresponding portions of the sphere.

* There still remains some choice as to the adjustment of northern

and southern polar maps, and with them the remaining ten maps,

but practically the choice rests between two positions. There is

a certain circle through the poles called the equatorial colure (see the

inde:?-plates), from one half of which all measurements around the

celestial equator are taken, as from a starting-place. It is necessary

for purposes of symmetry that this half of the equinoctial colure

should either pass through an angle of the north polar map, or through

the middle of a side. According to the present arrangement it passes

through the middle of a side ; the only reason why this plan was pre-

ferred being that the boundaries of the maps came thus to be better

situated witti respect to the most important star-groups. It happens

very fortunately that by the present arrangement all the most impor-

tant star-groups are preserved unbroken, in some map or other of the

series. (The seven chief stars of the Greater Bear are separated in

Maps 6 and 8, but are seen together in Map 1.) I received letters from
Sir John Herschel and Professor Do Morgan on this subject. The
latter, referring to my Gnomonic Atlas, pointed out the advisability of

tryiog to save Orion from being divided. It will be noticed that Orion

is thus saved in the present series by means of the overlaps. Sir
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Thus there are two polar maps, and tpn equatorial maps,

five of which are northern and five southern. It is obviously

convenient to call the north polar map No. 1 ; to take the ten

equatorial maps in order round the equator, beginning with

that northern map which is divided through the centre by the

equinoctical colure, and taking the rest alternately north and

south ; and thus, lastly, there remains the south polar map,

which is therefore No. 12.

This arrangement is further illustrated by the two index-

maps, each of which contains six complete circular maps and

parts of other five. The first index-map shows the whole of

the northern half of the star-sphere, as well as a zone belonging

to the southern half; the second index-map shows the whole

of the southern half and a zone belonging to the northern half.

It will be understood that although the double circles (which

in reality represent the circular ' frames ' of the twelve larger

maps) are not equal in size on the planisphere, tliis arises only

from the inevitable distortion where so large a portion of the

sphere is shown.*

A careful comparison of the portions numbered from 1 to 12

in the index-platea with the corresponding maps in the atlaa

John Herschel went <yei the maps seriatim, coming to the conclusion

that the boundary lines could not have fallen more happily.

* In reality, even those five wide double arcs which form a large

curved pentagon within the boundary of each index-map, belong on the

sphere to circles no larger than those enclosing the small central circu-

lar maps 1 and 12 of the indez-plates. I may notice in passing the

evidence afforded by the index-map of the mistake which has been

made by those who have asserted that in the stereographic projection

gimilar portions of the sphere are similarly figured. Thus, the space

enclosed between cir"les 1 and 2 in the first index-plate is obviously very

different in shape from the space enclosed between the circles 2 and 3,

yet on the sphere these spaces are identical in size and shape. Again,

the space between circles 3 and 11, and a declination-parallel just

touching these circles (I refer to the infner circle of the map-frames), is

very different in shape from the space between the circles 2 and 4,

and the circle enclosing the whole series of maps in the index-plate.

Yet on the sphere these utterly dissimilar sections are identical in all

respects
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series, will serve to explain the construction of the atlas Vietter

than any verbal account. The student should, in a special

manner, note the overlapping spaces in the index-plates and

compare thenl with the corresponding spaces in the atlas maps.

He will thus learn to recognise the value of those overlaps, and

the means they supply for passing readily from one map to

another. He will iiotice, further, that the numbers round the

atlas maps (close by the circular frame) show what map to

turn to,' wh^ri the student wishes to pass, in any direction,

beyond the limits of the map he is engaged with.

' In comparing the heavens with the maps of this atlas, it is

to be noticed that the whole of the space included in Map 1

is at all times visible. This is tHe polar map ; and if on a

clear night the student turn towards the north and raise his

eyes to a point somewhat more than halfway from the horizon

towards the point overhead, he will recognise, in the stars there

seen, the group which lies at the centre of Map 1.

' It is customary to find the pole-star (marked Polaris) by

means of the seven stars of the Great Bear (Ursa), shown at

tKe top of Map 1. These stars cannot be mistaken, and the

two marked a and /3 serve as pointers to the pole, lying as they

do very nearly on a line with Polaris. Fig. 7 shows where

the seven stars are to be looked for at four seasons of the year,

a,t the hours named beside the figure. It will be understood

that fig. 6 presents oiie half of the celestial vault—the northern

half. On examining diiferent parts of the figure, the part

marked ' overhead ' is always to be regarded as the top, the

semicircular boundary (corresponding to the horizon) being

the bottom. For instance, in seeking to determine where the

seven stars are at midnight on December 21 (or at ten on

Ja;nuary 21), turn round fig. 7 until the group of seven stars,

marked II., is under the point marked ' overhead ' (so that the

word north-east is horizontal). Then the seven stars are seen,

the three forming the Bear's tail (or the horses of the Waggon,

'

or the handle of the Plough), being lowermost. From the

position of the seven stars the student learns that if he looks

due north-east, and towards a point exactly halfway between
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the horizon and the point overhead, his view will be directed

towards the middle of the group of four stars forming the

Waggon or the body of the Plough. He can therefore readily

find the seven bright stars, and the two which lie uppermost

(almost on a horizontal line) are the Pointers. They show

him the pole-star on their left,—and at the moment nearly on

the same level, at the place marked 2,—the three bright stars

of the Little Bear lying in the position marked ii. And so

with the cases corresponding to other seasons. Also it is very

easy for him to see where the seven stars will be at inter-

mediate hours or seasons. The large arrows indicate the

direction in which the seven stars are carried by the daily

rotation of the star-sphere. The course of the pair of stars

(called ' the Guardians of the Pole ') belonging to the Little

Bear is also shown by arrows ; and arrows are placed on the

Pointers in the four several positions indicated in the figure.

Now the learner, being able at all seasons of the year to

find these leading stars of Map 1, can not only always study any

of the constellations belonging to that map, but can at any

time pass from that map to any of the other maps (2, 3, 4—to

11) the stars belonging to which are at that time suitably

placed ^or observation. He can at once see from Map 1 itself

which of the other maps can be most conveniently used. For

mstance, supposing the date to be March 25, and the hour

midnight, he will find that the Great Bear is as at HL, fig. 7,

nearly overhead ; and to compare Map 1 with the heavens, he

holds it with Ursa uppermost, and finds Cassiopeia low down
towards the north, the stars of Draco towards the north-east

high up, and so forth. Now if he wishes to examine the stars

lying beyond the Great Bear, or on the southern side of the

point overhead. Map 1 at once tells him which maps to employ.

For he finds on the edge, close by the 's even stars ' of Ursa, the

words Map 8 on one side and Map 6 on the other ; so that

either of these maps will serve his purpose. He turns to

Map 8 and finds in it, near the top (where the words Map 1

are written), the three tail-stars, and can so proceed to find

the stars of Bootes, Serpens, and so on. Or be turns to Map 6,
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and finds again at the top the Pointers and another of the four

body stars, and can thence proceed to find the stars of Leo,

Gemini, and so forth.

But it is convenient for him to know, in an independent

manner, what maps of the series 2, 3, 4—11, can be most

usefully studied at any season of the year. It is also well

for him to know in what position he may expect to find the

spaces corresponding to the diifnrent maps.

For this purpose figs. 8 and 9 have been provided. They

represent severally the whole celestial vault,* the centre of

each being the point overhead, and the circumference being

the horizon ; and they show how the spaces corresponding to

the several maps of the series are arranged when eith,er 2, i,

6, 8, or 10 has its centre due south, or else 3, 5, 7, 9, or 11.

In fig. 8 Map 2 is shown with its centre due south, in fig. 9

Map 3; and it will be observed that the rotation of the

heavens carries the space corresponding to Map 2, from the

position shown in fig. 8 to the position shown in fig. 9, in the

tenth part of a day, or in 2 h. 24 m.

The following tables serve to show at what hours and

seasons the centres of the several maps occupy such positions

as are indicated in figs. 8 and 9.

The interpretation of these tables is exceedingly simple, as

is also the method of employing them. Thus the first table

* These figures have both been carefully drawn, so that the actual

position of each map, not only with respect to the compass points, but

also as regards elevation above the horizon, is exactly indicated. For

example, in fig. 8, the common intersection of Maps 2, 3, and 4 is seen

to lie almost exactly towards the south point, marked S.E., and almost

exactly four-ninths of the way from that point towards the centre of

the map. The corresponding point on the heavens (close by | Arietis)

lies as nearly due S.E., and as nearly 36° above the horizon at mid-

night on Sept. 21. And so of all other points of intersection as well

as of all points round the circumference of the different maps. The

construction of both the figures involved some interesting—but not

altogether simple—geometrical problems. It may be added that the

equations to the curves formed in the projection by the really circular

boundaries of the maps are rather singiJar in form.

C



,8
* A NEW STAR ATLAS.

shows us that at 10 p.m , on March 16, the celestial space cor-

responding to Map 8 lies towards the east (in the position

occupied by Map 4 in iig. 8) ; the space cnn-esponding to

Fig. 8.

Showing the arrangement of the spaces included in the maps of this

atlas, when the centre of one of the Maps 2, 4, 6, 8 or 10 is due

south.

The actual arrangement is such that Fig. 8 corresponds

to the aspect of the heavens at midnight

{The student should make five tracings of each map, num-

Map 6 is due south (in the position occupied by Map 2 in

fig. 8) ; and so on. Again, suppose we require to know when,

the space corresponding to Map 7 will be well placed for ob-
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Bcrvation. On comparing figs. 8 and 9, we find that the space

corresponding to Map 7 must always be low down, but will

be best placed for observation when due south, as Map 3 in

Fig. 9.

Showing the arrangement of the spaces included in the maps of this

atlas, when the centre of one of the Maps 3, 5, 7, 9 or 11 is due
EODth.

Sept. 21 ; Fig. 9 to thsir aspect either 2h. 24m. later (on

the same night), or at midnight Oct. 27.

bering the several spaces in each from Tables 1. and II.)

fig. 9. Turning to Table II., we find that the space 7 is due

south at midnight on March 22, or at 11 on April 7, or on

the dates named in the third date-cohimn at the corresponding
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Table I.

6 P.M.
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hours shown in the hour-column. Part of the celestial space

shown in Map 3 never rises in our latitudes.

The student will notice that the part corresponding to the

top of the Maps 2, 3—11, lies towards the pole, and that

the celestial space corresponding to a map is only placed

vertically, so to speak, when due south or due north. But

there is nothing in this that need inconvenience him, if he

will notice only that the several maps can always be turned

round so as to agree with the actual position of the included

star-groups. For instance, supposing the observer is ex-

amining the part of the heavens shown in Map 4 at midnight

on September 21, when this region is situated as shown in

fig. 8 ; then, if he holds the map as printed, he will not find

the star-groups on the heavens in the same position as in the

map. But fig. 8 shows him that the angle where Map 4

overlaps Maps 1 and 2 is uppermost at the moment ; and he

has but to hold the map so that this angle (in the upper right-

hand corner) is highest, to have the constellations of this map
in their proper position. He then has Orion leaning back-

wards, as in the heavens at the time, Taurus, over Orion's

head, Perseus over Taiirus, the Twins almost horizontal on

Orion's left; and so on. But if the hour is midnight on

January 8, he finds from Table II. that the space corresponding

to Map 4 is in the south-west, high up ; and turning to fig. 9,

he finds that this space has the position marked as Map 2. The

angle where Map 4 overlaps Map 1 and Map 6 (now placed as

Map 4 in fig. 9) is almost exactly overhead. Holding the

map with this angle (in the upper left-hand corner) highest,

he has the constellation.s in their proper relative positions-

Orion leaning forwards, and the Twins over Orion's head, and

Taurus facing Orion on his right.

And with equal simplicity the suitable position for any

map at any hour may be ascertained.

The following table will be found convenient also for some

purposes. It has been formed from my ' Constellation Seasons '
*

* The dates are, however, altered. In preparing the Constellation

Seasons I paid careful attention to the sun's varying motion in longitude.

03
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(published in 1866) ; but for the idea of this particular appli-

cation of that work I am indebted to Mr. Lockyer's ' Ele-

mentary Lessons in Astronomy.'

The following list of constellation-names* in Latin and

English, wUl be found useful. Only those constellations are

admitted into the list which are recognised in the catalogue

of the British Association :

—

Table IV.

Andromeda, The Chained Lady

(Map 2).

Antlia, The Air-Pump (Map 7).

Apus, The Bird of Paradise

^(Map 12).

Aquarius, The Water-Bearer

(Map 11).

Aquila, The Eagle (Map 10).

Ara, The Altar (Map 9).

Argo, 77<e Ship Argo (Map 5)

:

subdivided into

—

(i) Carina, The Keel.

(ii) Malus, J'Ae Mast.

(iii) Puppis, The Poop.

(iv) Vela, The SaUs.

Aries, The Bam (Map 4).

Auriga, The Waggoner (Map 4).

Bootes, The Herdsman (Map 8).

Cielum, The Sculptor's Tools

(Map 3).

Camelus, TTie Camel (for Came-

leopardalis) (Map 1).

Cancer, The Crab (Map 6).

Canes Venatici, The Hunting

Bogs (Map 8).

Canis, The Dog (for Canis Major)

(Map S).

Canis Minor, The Lesser Dog
(Map 5).

Capricornus, The Sea- Goat (Map

11).

Cassiopeia, The Lady in the

Chair (Map 1).

Centaurus, The Centaur (Map 7).

Cepheus, The Monarch (Map 1).

Cetus, The Sea-Monster (Map 3).

Chamaeleon, The Chameleon

(Map 12).

Circinus, The Compass (Map
12).

<fee., forgetting, in my anxiety to secure accuracy, tnat, as a matter of

fact, the year must simply be portioned out into intervals as nearly

equal as possible. Those who possess my Constellation Seasons would

do well to pencil the above dates in place of those mentioned at the foot

of the several plates. Lockyer's ' Lessons ' should be similarly corrected.

* In the present atlas I have not thought it advisable to introduce

ill the new names which I have used in my large atlas ; but some of the

changes I retain, because they cannot in any way perplex the learner,

and are much more convenient than those in use. Thus the constella-

tion Vulpeeula et Anser is here called Vulpes, Corona Borealis is called

Corona, Cameleopardalis is called Camelus ; and so on.



HOW TO LEARN THE STARS. 25

Oolumba, Noah's Dove (Map 5).

Coma Berenices, Berenices Hair

(Map 8).

Corolla, The Wreath (for Corona

Australia) (Map 9).

Corona, The Northern Crown

(for Corona Borealis) (Map 8).

Corvns, The Crow (Map 7).

Crater, The Cup (Map 7).

Crux, The Cross (Map 12).

Cygnus, The Swan (Map 10).

Delphinus, The Dolphin (Map

10).

Dorado, The Sword-Fish (Map

12).

Draco, The Dragon (Map 1).

Equuleus, The Little Morse

(Map 11).

Eridanus, The River Eridanua

(Map 3).

Fornax, The Furnace (Map 3).

Gemini, The Twins (Map 6).

Grus, The Crane (Map 11).

Hercules, Hercules (Map 10).

Horologium, The Clock (Map 3).

Hydra, The Sea-Serpent (Map

7).

Hvdrus, The Water-Snake (Map

"l2).

Indus, The Indian (Map 11).

Lacerta, TJie Lizard (Map 2).

Leo, The Lwm (Map 6).

Leo Minor, 2Ae Lesser Lion

(Map 6).

Lepus, The Hare (Map 5).

Libra, The Balance (Map 9).

Lupus, The Wolf (Map 9).

Lynx, The Lynx (Map 6).

Lyra, The Lyre (Map 10).

Mensa, The Table Mountain

(Map 12).

Microscopium, The Microscope

(Map 11).

Monoccros, The Unicom (Map

6).

Musea, Tlie Bee (Map 12).

Norma, The Rule (Map 9).

Octans, The Octant {May 12).

Ophiuohus, The Serpent-Bearer

(Map 9).

Orion, The Giant Hunter (Map

4)-

Parn, The Peacock (Map 12).

Pegasus, The Winged Horse

(Map 2).

Perseus, The Rr.scuer (Map 4).

Phcenix, The Phoenix (Map 3).

Pictor, The Painter's Easel (Map

6).

Pisces, The Fishes (Map 2).

Piscis, The Southern Fish (for

Piscis Australis)(Map 11).

Eeticulum, The Net (Map 12)

Sagitta, The Arrow (Map 10).

Sagittarius, The Archer (Map 9).

Scorpio, The Scorpion (Map 9).

Sculptor, The Sculptor's Work-

shop (Map 11).

Serpens, The Serpent (Map 9).

Sextans, The Sextant (Map 6),

Taurus, The Bull (Map i).

Telescopium, TTie Telescope (Map

9).

Toucan, The Toucan (Map 12).

Triangula, The {Northern) Tri-

angles (Map 2).

Triangulum, The {Southern)

Triangle (Map 12).

Ursa, The Bear (for Ursa Major)

(Map 1).

Ursa Minor, The Lesser Bear

(Map 1).

Virgo, The Virgin (Map 7).

Volans, The Flying-Fish (Map
12).

Vulpeeula. The Fox (Map 10).
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To this table of constellation names the following table of

star-names may be added :

—

Table V.—
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Author. 8vo. 12s.

Leaders of Public Opi-
nion in Ireland ; Swift, Flood,

Grattan, O'Connell. By W. E. H.
Lecky, M.A. Crown 8vo. "js. 6d.

Essays in Ecclesiastical
Biography. By the Right Hon. Sir J.
Stephen, LL.D. Crown 8vo. 7j. 6J,

Caesar ; a Sketch. By James
Anthony Froude, M.A. formerly
Fellow of Exeter College, Oxford.

With Portrait and Map. Ivo. l6s.

Life of the Duke ofWei-
lington. By the Rev. G. R. Gleig,
M.A. Crown 8vo. Portrait, 6s.

Memoirs of Sir Henry
Havelock, K.C.B. ByJohn Clark
Marshman. Crown 8vo. 3^-. 6d.

Vicissitudes of Families.
By Sir Bernard Burke, C.B.
vols, crown 8vo. 21s.

Two

Maunder's Treasury of
Biography, reconstructed and in great
part re-written, with above 1,600 ad-
ditional Memoirs by W. L. R. Cates,
Fcp. 8vo. 6s,



WORKS published by LONGMANS 6- CO.

MENTAL and POLITICAL PHILOSOPHY.

Comte's System of Posi-
tive Polity, or Treatise upon Socio-

logy. By various Translators. 4 vols.

Svo. ^4-

De Tocqueville's Demo-
cracy in America, translated by H.
Reeve. 2 vols, crown Svo. 16^.

Analysis of the Pheno-
mena of the Human Mind. By
James Mill. 'With Notes, Illustra-

tive and Critical. 2 vols. Svo. 28^.
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Bauerman's Systematic Mineralogy, (>s.

Bloxam's Metals, 3j-. (>d.

Goodeve's Mechanics, 3^. (sd.

Gore's Electro-Metallurgy, 6s.

Griifin's Algebra & Trigonometry, 3/6.

Jenkin's Electricity & Magnetism, 3/6.

Maxwell's Theory of Heat, 3^. (>d.

Merrifield's Technical Arithmetic, y. 6d.

Miller's Inorganic Chemistry, 3^. 6d.

Preece& Sivewright's Telegraphy, 3/6.

Rutley's Study of Rocks, 4^. bd.

Shelley's Workshop Appliances, y. 6d.

Thome's Structural and Physiological
Botany, 6s.

Thorpe's Quantitative Analysis, 4^. 6d.

Thorpe & Muir's Qualitative Analysis,
price y. 6d.

Tilden's Chemical Philosophy, 3^. 6d.

Unwin's Machine Design, y. 6d.

Watson's Plane & Solid Geometry, 3/6.

Six Lectures on Physi-
cal Geography, delivered in 1876,
with some Additions. By the Rev.
Samuel Haughton, F.R.S. M.D.
D.C.L. AVith 23 Diagrams. 8vo. 15^.

An Introduction to the
Systematic Zoology and Morpho-
logy of Vertebrate Animals. By A.
Macalister, M.D. With 28 Dia-
gi-ams. 8vo. los. 6d.

The Comparative Ana-
tomy and Physiology of the Verte-
brate Animals. By Richard Owen,
F.R.S. With 1,472 Woodcuts. 3
vols. 8vo. £'i. izs. 6d.

Homes without Hands

;

a Description of the Habitations of

Animals, classed according to their

Principle of Construction. By the Rev.

J. G. Wood, M.A. With about 140
Vignettes on Wood. Svo. I4f.

Wood's Strange Dwell-
ings ; a Description of the Habitations

of Animals, abridged from 'Homes
without Hands.' With Frontispiece

and 60 Woodcuts. Crown 8vo. 'js. 6d,

Wood's Insects at Home;
a Popular Account of British Insects,

their Structure, Habits, and Trans-
formations. 8vo. Woodcuts, 14^.

Wood's Insects Abroad

;

a Popular Account of Foreign Insects,

their Structure, Habits, and Trans-
formations. 8vo. Woodcuts, 14J.

Wood's Out of Doors ; a
Selection of Original Articles on
Practical Natural History. With 6
Illustrations. Crown Svo. 7^. 6d.

Wood's Bible Animals ; a
description of every Living Creature

mentioned in the Scriptures, from the

Ape to the Coral With 112 Vignettes.

Svo. I4J-.

The Sea and its Living
Wonders. By Dr. G. Hartwio.
Svo. with many Illustrations, \os. 6d.

Hartwig's Tropical
World. With about 200 Illustrations.,

Svo. los. 6d.

Hartwig's Polar World

;

a Description of Man and Nature in the

Arctic and Antarctic Regions of the

Globe. Maps, Plates c& Woodcuts.
Svo. los. 6d.

Hartwig's Subterranean
World. With Maps and Woodcuts.
Svo. \os. 6d.

Hartwig's Aerial World;
a Popular Account of the Phenomena
and Life of the Atmosphere. Map,
Plates, Woodcuts. Svo. \os. 6d.

A Familiar History of
Birds. By E. Stanley, D.D. New
Edition, revised and enlarged, with
160 Woodcuts. Crown Svo. 6^.
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Rural Bird Life ;
Essays

on Ornithology, with Instructions for

Preserving Objects relating to that

Science. By Charles Dixon. With
Coloured Frontispiece and 44 Wood-
cuts by G. Pearson. Crown 8vo. 7^'. 6d.

The Note-book of an
Amateur Geologist. By John Ed-
ward Lee, F.G.S. F.S.A. &c. With
numerous Woodcuts and 200 Litho-

graphic Plates of Sketches and Sec-

tions. 8vo. 21S.

Rocks Classified and De-
scribed. By BernHARD Von Cotta.
An English Translation, by P. H.
Lawrence, with English, German, and
French Synonymes, Post 8vo. 14J.

The Geology of England
and Wales ; a Concise Account of

the Lithological Characters, Leading
Fossils, and Economic Products of the

Rocks. By H. B. Woodward, F. G. S.

Crown 8vo. Map & Woodcuts, 14^.

Keller's Lake Dwellings
of Switzerland, and other Parts of

Europe. Translated by John E. Lee,
F.S.A. F.G.S. With 206 Illustra-

tions. 2 vols, royal Svo. 42J-.

Heer's Primaeval World
of Switzerland. Edited by James
Heywood, M.A. F.R.S. With Map,
19 Plates, & 372 Woodcuts. 2 vols.

Svo. 16^-.

The Puzzle of Life and
How it Has Been Put Together ; a

Short History of Praehistoric Vegetable
and Animal Life on the Earth. By A.
NicoLS, F.R.G.S. With 12 Illustra-

tions. CroA^Ti Svo. y. 6d.

The Origin of Civilisa-
tion, and the Primitive Condition of
Man ; Mental and Social Condition of

Savages. By Sir J. LuHBOCK, Bart.

M.P. F.R.S. Svo. Woodcuts, i8.r.

Light Science for Leisure
Hours ; Familiar Essays on Scientific

Subjects, Natural Phenomena, &c.

By R. A. Proctor, B.A. 2 vols,

crown Svo. Js. 6d. each.

A Dictionary of Science,
Literature, and Art. Re-edited by
the Rev. Sir G. W. Cox, Bart. M.A.
3 vols, medium Svo. 63J-.

Hullah's Course of Lec-
tures on the History of Modern
Music. Svo. Sj-. 6rf.

Hullah's Second Course
of Lectures on the Transition Period
of Musical History. Svo. los. 6d.

Loudon's Encyclopaedia
of Plants ; the Specific Character,

Description, Culture, History, &c. of

all Plants found in Great Britain. With
12,000 Woodcuts. Svo. 42J-.

De Caisne & Le Maout's
Descriptive and Analytical Botany.
Translated by Mrs. Hooker ; edited

and arranged by J. D. Hooker, M.D.
With 5,500 Woodcuts. Imperial Svo.

price 31^. 6d.

Rivers's Orchard-House

;

or, the Cultivation of Fruit Trees under
Glass. Sixteenth Edition. Crown Svo.

with 25 Woodcuts, f,s.

The Rose Amateur's
Guide. By Thomas Rivers. Latest

Edition. Fcp. Svo. 4^. dd.

Town and Window Gar-
dening, including the Structure, Habits
and Uses of Plants. By Mrs. BuCKTON
With 127 Woodcuts. Crown Svo. 2s.

Loudon's Encyclopaedia
of Gardening ; the Theory and Prac-
tice ofHorticulture, Floriculture, Arbori-

culture & Landscape Gardening. With
1,000 Woodcuts. Svo. 2\s.

CHEMISTRY and PHYSIOLOGY.
Experimental Chemistry

for Junior Students. By J. E. Rey-
nolds, M.D. F.R.S. Professor of Che-
mistry, University of Dublin. Part I.

Introductor)'. Fcp. Svo. \s. 6il.

Practical Chemistry ; the
Principles of Qualitative Analysis.
By W. A. Tilden, D.Sc. Lond.F.CS.
Professor of Chemistry in Mason's Col-
lege, Birmingham. Fcp. Svo. is. 6d.
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Miller's Elements ofChe-
mistry, Theoretical and Practical.

Re-edited, with Additions, by H.
MACLEOD, F.C.S. 3 vols. 8vo.

Part I. Chemical Physics. i6s.

Part H. Inorganic Chemistry, 24/.

Part III. Organic Chemistry, in Two
Sections. Section I. 3IJ'. 6d.

Annals of Chemical Me-
dicine ; including the Application of

Chemistry to Physiology, Patliology,

Therapeutics, Pharmacy, Toxicology,

and Hygiene. Edited by J. L. W.
Thudichum, M.D. Vol. I. 8vo. 14J.

Health in the House

:

Twenty-five Lectures on Elementary
Physiology in its Application to the

Daily Wants of Man and Animals.

By Mrs. BucKTON. Crown 8vo.

Woodcuts, 2s.

A Dictionary of Chemis-
try and the Allied Branches of other
Sciences. Edited by Henry Watts,
F. C. S. 8 vob. medium 8vo. £i2.i2s.6d.

Third Supplement, completing the

Record of Chemical Discovery to tlie

year 1877. Part II. completion, is

now ready, price y>s.

Select Methods in Che-
mical Analysis, chiefly Inorganic. By
W. Crookes, F.R.S. ' With 22
Woodcuts. Crown 8vo. 12s. dd.

The History, Products,
and Processes of the Alkali Trade,
including the most recent Improve-
ments. By C. T. Kingzett, F.C.S.
With 32 Woodcuts. 8vo. 12s.

Animal Chemistry, or the
Relations of Chemistry to Physiology
and Pathology : a Manual for Medical
Men and Scientific Chemists. ' By
C. T. Kingzett, F.C.S. 8vo. 18/.

The FINE

Notes on Foreign Picture
Galleries. By C. L. Eastlake.
F.R.I.B. A. Keeper of the National

Gallery, London. Crown 8vo. fully

Illustrated. \Inprepaiafion.

Vol. I. The Brera Gallery, Milan.

,, II. The Louvre, Paris.

,, III. The Pinacothek, Munich.

In Fairyland ; Pictures
from the Elf-World. By Richard
Doyle. With 16 coloured Plates,

containing 36 Designs. Folio, 15^-.

Lord Macaulay's Lays of
Ancient Rome, with Ivry and the
Armada. With 41 Wood Engravings

by G. Pearson from Original Drawings
by J. R. Weguelin, Crown 8vo. ds.

Lord Macaulay's Lays of
Ancient Rome. With Ninety Illustra-

tions engraved on Wood from Drawings
by G. Scharf. Fcp. 4to. 2 u. or imperial

!6mo. los. 6d.

The Three Cathedrals
dedicated to St. Paul in London.
By W. Longman, F.S.A. With
Illustrations. Square crown 8vo. 2lj.

ARTS and ILLUSTRATED
EDITIONS.

Moore's Lalla Rookh.
Tenniel's Edition, with 68 Woodcut
Illustrations. Crown 8vo. los. 6d.

Moore's Irish Melodies,
Maclise's Edition, with 161 Steel

Plates. Super-royal 8vo. 2IJ-.

Lectures on Harmony,
delivered at the Royal Institution. By
G. A. Macfarren. 8vo. 12s.

Sacred and Legendary
Art. By Mrs. Jameson. 6 vols,

square crown 8vo. £^. i^s. (>d.

Jameson's Legends ofthe
Saints and Martyrs. With 19 Etch-
ings and 187 Woodcuts. 2 vols. 31^. ()d.

Jameson's Legends ofthe
Monastic Orders. With 11 Etchings
and 88 Woodcuts. I vol. 21s.

Jameson's Legends ofthe
Madonna. With 27 Etchings and 165
Woodcuts. I vol. 2IJ-.

Jameson's History of the
Saviour, His Types and Precursors.
Completed by Lady Eastlake. With
13 Etchings and 281 Woodcuts.
2 vols. 42J-.
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The USEFUL ARTS, MANUFACTURES, &c.

The Elements of Me-
chanism. By T. M. GooDEVE, M.A.
Barrister-at-Law. New Edition, re-

written and enlarged, with 342 Wood-
cuts. Crown 8vo. ds.

The Amateur Mechanics'
Practical Handbook ; describing the

different Tools required in the Work-
shop. By A. H. G. HoBSON. With
33 Woodcuts. Crown 8vo. is. dd.

The Engineer's Valuing
Assistant. By H. D. IIoskold,
Civil and Mining Engineer. 8vo.

price 3 If. (id.

Industrial Chemistry; a
Manual for Manufacturers and for Col-

leges or Technical Schools ; a Transla-

tion (by Dr. T. H. Barry) of Stoh-

mann and Bugler's German Edition of

Payen's ' Precis de Chimie Industrielle;'

with Chapters on the Chemistry of the

Metals, &c. byB. H. Paul, Ph.D. With
698 Woodcuts. Medium 8vo. ifls.

Gwilt's Encyclopsedia of
Architecture, with above i, 600 Wood-
cuts. Revised and extended by W.
Papworth. 8vo. 52J'. i>d.

Lathes and Turning, Sim-
pie, Mechanical, and Ornamental. By
W. H. NORTHCOTT. Second Edition,

with 338 Illustrations. 8vo. \Zs.

The Theory of Strains in
Girders and similar Structures, with
Observations on the application of

Theory to Practice, and Tables of the

Strength and other Properties of Ma-
terials. By B. B. Stoney, M.A.
M. Inst. C.E. Royal 8vo. with 5
Plates and 123 Woodcuts, 36j-.

Recent Naval Adminis-
tration ; Shipbuilding for the Purposes

of War. ByT. Brassey, M.P. 6 vols.

\
8vo. with Illustrations by the Chevalier

E. de Martino. [in the press.

A Treatise on Mills and
Millwork. By the late Sir W. Fair-
bairn, Bart. C.E. Fourth Edition,

with 18 Plates and 333 Woodcuts.

I vol. 8vo. 25^.

Useful Information for
Engineers. By the late Sir W.
Fairbairn, Bart. C.E. With many
Plates and Woodcuts. 3 vols, crown
Svo. 3IJ-. dd.

The Application of Cast
and Wrought Iron to Building
Purposes. By the late Sir W. Fair-
bairn, Bart. C.E. With 6 Plates and
118 Woodcuts. Svo. 16^.

Hints on Household
Taste in Furniture, Upholstery,
and other Details. By C. L. EAST-
LAKE. Fourth Edition, with 100 Illus-

trations. Square crown Svo. 14J.

Handbook of Practical
Telegraphy. _By R. S. Culley,

Seventh Edition.

Svo. \ds.

Memb. Inst. C.E.
Plates & Woodcuts.

A Treatise on the Steam
Engine, in its various applications to

Mines, Mills, Steam Navigation, Rail-

ways and Agriculture. By J. Bourne,
C.E. With Portrait, 37 Plates, and

546 Woodcuts. 4to. 42J-.

Catechism of the Steam
Engine, in its various Applications.

By John Bourne, C.E. Fcp. Svo.

Woodcuts, ds.

Handbook of the Steam
Engine, a Key to the Author's Cate-

chism of the Steam Engine. By J.
Bourne, C.E. Fcp. Svo. Woodcuts, gj-.

Recent Improvements in
the steam Engine. By J. Bourne,
C.E. Fcp. Svo. Woodcuts, ds.

Examples of Steam and
Gas Engines of the most recent Ap-
proved Types as employed in Mines,
Factories, Steam Navigation, Railways
and Agriculture, practically described.

By John Bourne, C.E. With 54
Plates and 356 Woodcuts. 4to. 70J.

Ure's Dictionary of Arts,
Manufactures, and Mines. Seventh
Edition, re-written and enlarged by R.
Hunt, F.R. S. assisted by numerous
Contributors. With 2,604 Woodcuts.
4 vols, medium Svo. £"]. Js.
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Cresy's Encyclopaedia of
Civil Engineering', Historical, Theo-
retical, and Practical. With above

3,000 Woodcuts. 8vo. ajj.

Kerl's Practical Treatise
on Metallurgy. Adapted from the last

German Edition by W. Crookes, F. R. S.

&c. and E. Rohrig, Ph.D. 3 vols.

8vo. with 625 Woodcuts. £/i^ igj.

Ville on Artificial Ma-
nures, their Chemical Selection and
Scientific Application to Agriculture ;

a Series of Lectures given at the Ex-
perimental Farm at Vincennes. Trans-

lated and edited by W. Crookes,
F.R.S. With 31 Plates. 8vo. 2l.r.

Mitchell's Manual of
Practical Assaying. Fourth Edition,

revised, with tlie Recent Discoveries

incorporated, by W. Crookes, F.R.S.
Crown Svo. Woodcuts, 31^-. (>d.

The Art of Perfumery,
and the Methods of Obtaining the

Odours of Plants ; the Growth and
general Flower Farm System of Rais-

ing Fragrant Herbs ; with Instructions

for the Manufacture of Perfumes for

the Handkerchief, Scented Powders,
Odorous Vinegars and Salts, Snuff,

Dentifrices, Cosmetics, Perfumed Soap,

&c. By G. W. S. Piesse, Ph.D.
F.C.S. Fourth Edition, with 96 Wood-
cuts. Square crown Svo. Zls.

Loudon's Encyclopaedia
of Gardening ; the Theory and Prac-

tice'ofHorticulture, Floriculture, Arbori-

culture & Landscape Gardening. With
1,000 Woodcuts. Svo. lis.

Loudon's Encyclopaedia
of Agriculture ; the Laying-out, Im-
provement, and Management of Landed
Property ; the Cultivation and Economy
of the Productions of Agriculture. Wath
1,100 Woodcuts. Svo. 21J-.

RELIGIOUS and MORAL WORKS.
A Handbook to the Bible,

or. Guide to the Study of the Holy
Scriptures derived from Ancient Monu-
ments and Modern Exploration. By
F. R. CONDER, and Lieut. C. R.
CONDER, R.E. Second Edit. ; Maps,
Plates of Coins, &c. Post Svo. Ts. 6d.

A History of the Church
of England ; Pre-Reformation Period.

By the Rev. T. P. Boultbee, LL.D.
Svo. I5J-.

Sketch of the History of
the Church of England to the Revo-
lution of 1688. By T. V. Short,
D.D. Crown Svo. 7J-. 6^.

The English Church in
the Eighteenth Century. By Charles

J. Abbey, late Fellow of University

College, Oxford ; and John H. Over-
ton, late Scholar of Lincoln College,

Oxford. 2 vols. Svo. 36J.

An Exposition of the 39
Articles, Historical and Doctrinal. By
E. H. Browne, D.D. Bishop of Win-
chester. Eleventh Edition. Svo. i6s.

A Commentary on the
39 Articles, forming an Introduction to

tlie Theology of the Church of England.
By the Rev. T. P. Boultbee, LL.D.
New Edition. Crown Svo. 6s,

Sermons preached most-
ly in the Chapel of Rugby School
by the late T. Arnold, D.D. Collective

Edition, revised by the Author's

Daughter, Mrs.W. E. FoRSTER. 6 vols,

crown Svo. 30^. or separately, $s. each.

Historical Lectures on
the Life of Our Lord Jesus Christ.

By C. J. Ellicott, D.D. Svo. 12s.

The Eclipse of Faith ; or
a Visit to a Religious Sceptic. By
Henry Rogers, Fcp. Svo. 5^.

Defence of the Eclipse of
Faith. By H.Rogers. Fcp.Sv0.3j'. 6(f.

Nature, the Utility of
Religion, and Theism. Three Essays
by John Stuart Mill. Svo. los. 6d.
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A Critical and Gram-
matical Commentary on St. Paul's
Epistles. By C. J. Ellicott, D.D.
8vo. Galatians, is. 6d. Ephesians,
8j. 6d. Pastoral Epistles, los. 6d.

Philippians, Colossians, & Philemon,
105. 6d. Thessalonians, 'js, 6d.

Conybeare & Howson's
Life and Epistles of St.' Paul.
Three Editions, copiously illustrated.

Library Edition, with all the Original

Illustrations, Maps, Landscapes on
Steel, Woodcuts, &c. 2 vols. 4to. 42s.

Intermediate Edition, with a Selection

of Maps, Plates, and Woodcuts. 2 vols,

square crown 8vo. 21s.

Student's Edition, revised and con-

densed, with 46 Illustrations and Maps.
I vol. crown Svo. Js. 6d.

Smith's Voyage & Ship--
wreck of St. Paul ; with Disserta-

tions on the Life and Writings of St.

Luke, and the Ships and Navigation of

the Ancients. Fourth Edition, revised

by the Author's Son ; with a Memoir
of the Author, a Preface by the Bishop
OF Carlisle, and all the Original

Illustrations. Crown Svo. Js. 6d.

The Angel - Messiah of
Buddhists, Essenes, and Christians.

By Ernest DE BuNSEN. Svo. ios.6d.

Bible Studies. By M. M.
Kalisch, Ph.D. Part I. TAe Pro-

phecies of Balaam. Svo. \os. 6d.

Part II. The Book of Jonah. Svo.

price 10s. dd.

Historical and Critical
Commentary on the Old Testament ;

with a New Translation. By M. M.
Kalisch, Ph.D. Vol. I. Genesis,

Svo. iSj-. or adapted for the General

Reader, I2s. Vol. II. Exodus, 15^. or

adapted for the General Reader, 12s.

Vol. III. Leviticus, Part I. 15^. or

adapted for the General Reader, 8^.

Vol. IV. Leviticus, Part II. 15J. or

adapted for the General Reader, &s.

The Four Gospels in
Greek, with Greek-English Lexicon.

By John T. White, D.D. Oxon.
' Square 32mo. 5^.

Ewald's History of Israel.
Translated from the German by J. E.

Carpenter, M.A. with Preface by R.
Martineau, M.A. 5 vols. Svo. 63^.

Ewald's Antiquities of
Israel. Translated from the German
by H. S. Solly, M.A. , Svo. 12s. 6d.

The Types of Genesis,
briefly considered as revealing the

Development of Human Nature. By
A. Jukes. Crown Svo. 7^. 6d.

The Second Death and
the Restitution of all Things ; with

some Preliminary Remarks on the

Nature and Inspiration of Holy Scrip-

ture. By A. Jukes. Crown Svo. y. 6d.

The Gospel for the Nine-
teenth Century. Fourth Edition.

Svo. price 10s. dd.

Supernatural Religion

;

an Inquiry into the Reality of Di-
vine Revelation. Complete Edition,

thoroughly revised. 3 vols. Svo. 36J.

Lectures on the Origin
and Growth of Religion, as illus-

trated by the Religions of India ;

being the Hibbert Lectures, delivered

at the Chapter House, Westminster
Abbey, in 1S78, by F. Max Mijller,
KM. Svo. loj-. dd.

Introduction to the Sci-
ence of Religion, Four Lectures de-

livered at the Royal Institution ; with

Essays on False Analogies and the

Philosophy of Mythology. By F. Max
Muller, K.M. Crown Svo. los. dd.

Passing Thoughts on
Religion. ByMissSEVVELL. Fop. Svo.

price 3^. dd.

Thoughts for the Age.
By Miss Sewell. Fcp. Svo. 3^. dd.

Preparation for the Holy
Communion ; the Devotions chiefly

from the works of Jeremy Taylor. By
Miss Sewell. 32mo. y.

Private Devotions for
Young Persons. Compiled by
Elizabeth M. Sewell, Author of
' Amy Herbert ' &c. l8mo. 2s.
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Bishop Jeremy Taylor's
Entire Works ; with Life by Bishop

Heber. Revised and corrected by the

Rev. C. P. Eden. 10 vols. £<,. \s.

Hymns of Praise and
Prayer. Corrected and edited by
Rev. John Martineau, LL.D.
Crown 8vo. 4?. dd. 32mo. \s. 6d.

Spiritual Songs for the
Sundays and Holidays throughout
the Year. By J. S. B. Monsell,
LL.D. Fop. 8vo. S^. l8mo. 2s.

Christ the Consoler; a
Book of Comfort for the Sick- By
Ellice Hopkins. Second Edition.

Fcp. 8vo. 2s. dd.

Lyra Germanica; Hymns
translated from the German by Miss C.

WlNKWORTH. Fcp. 8vo. Sj-.

Hours of Thought on
Sacred Things ; Two Volumes of Ser-

mons. By Jajhes Martineau, D.D.
LL, p. 2 vols, crown 8vo. "js. dd. each.

Endeavours after the
Christian Life ; Discourses. By
James Martineau, D.D. LL.D.
Fifth Edition. Crown 8vo. 1$. 6d.

The Pentateuch & Book
of Joshua Critically Examined.
By J. W. COLENSO, D.D. Bishop of

Natal. Crown 8vo. 6s.

Lectures on the Penta-
teuch and the Moabite Stone ; with

Appendices. By J. W. Colenso,
D.D. Bishop of Natal. 8vo. I2i.

TRAVELS, VOYAGES, &e.

The Flight of the ' Lap-
wing'; a Naval Officer's Jottings in

China, Formosa, and Japan. By the
' Hon. H. N. Shore, R.N. With 2

Illustrations and 2 Maps. 8vo. 15^.

Turkish Armenia and
Eastern Asia Minor. By the Rev.

H. F. Tozer, M.A. F.R.G.S. With
Map and 5 Illustrations. 8vo. 16^.

Sunshine and Storm in
the East, or Cruises to Cyprus and Con-

stantinople. By Mrs. Brassey. With

2 Maps and 114 Illustrations engraved

on Wood by G. Pearson, chiefly from

Drawings by the Hon. A. Y. Bingham;

the Cover from an Original Design by

Gustave Dore. 8vo. 21s.

A Voyage in the 'Sun-
beam,' our Home on the Ocean for

Eleven Months. By Mrs. Brassey.

Cheaper Edition, with Map and 65

Wood Engravings. Crown 8vo. 'Js, 6d.

Eight Years in Ceylon.
By Sir Samuel W. Baker, M.A.

Crown 8vo. Woodcuts, "js. 6d.

The Rifle and the Hound
in Ceylon. By Sir SamuelW. Baker,

M.A. Crown 8vo. Woodcuts, 7^. 6d.

Sacred Palmlands ; or,

the Journal of a Spring Tour in Egypt
and the Holy Land. By A. G. Weld.
Crown 8vo. p. 6d.

One Thousand Miles up
the Nile; a Journey through Egypt
and Nubia to the Second Cataract.

By Miss Amelia B. Edwards. With
Facsimiles, &c. and 80 Illustrations en-

graved on Wood from Drawings by the

Author. Imperial 8vo. 421.

Wintering in the Ri-
viera ; with Notes of Travel in Italy

and France, and Practical Hints to

Travellers. By William Miller,
S.S.C. Edinburgh. With 12 Illus-

trations. Post 8vo. 'JS. 6d.

San Remo and the Wes-
tern Riviera, climatically and medi-

cally considered. By A. Hill HassAll,
M.D. Map and Woodcuts. Crown
8vo. 10^. 6d.

Himalayan and Sub-
Himalayan Districts of British

India, their Climate, Medical Topo-
graphy, and Disease Distribution ; with

reasons for assigning a Malarious Origin

to Goitre and some other Diseases. By
F. N. Macnamara, M.D. With
Map and Fever Chart. 8vo. 2IJ-.
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The Alpine Club Map of
Switzerland, with parts of the Neigh-
bouring Countries, on tlie scale of Four
Miles to an Inch. Edited by R. C.

Nichols, F.R.G.S. 4 Sheets in

Portfolio, 42J-. coloured, or 34^. un-

coloured, .

Dr. Rigby's Letters from
France, &c. in 1789. Edited by
his Daughter, Lady Eastlake. Crown
8vo. lOJ. 6d.

The Alpine Guide. By
John Ball, M.R.I.A. Post 8vo. with

Maps and otiaer Illustrations :

—

The Eastern Alps, lo^. 6d.

Central Alps, including all

the Oberland District, 7^. 6d.

Western Alps, including
Mont Blanc, Monte Rosa, Zermatt, &c.

Price 6s. dd.

On Alpine Travelling and
the Geolcgy of the Alps. Price \s.
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