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PREEACE,

HOUGH not the first work of the kind pub-
lished, this is believed to be simpler, freer
from technical terms, and shorter than its prede-
cessors. These merits, it is hoped, may render it
exceptionally popular, and therefore exceptionally
useful.
The growing prevalence of weak sight in this
country, both in children and adults, would seem
to make a wider knowledge of the eye, and how to

take care of it, of some importance.
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AND

HOW TO PRESERVE 'IT.

SOME KNOWLEDGE OF THE EYE NECESSARY
FOR ITS PROPER CARE.

’I‘O take proper care of our eyes is to do what

we can to avoid such diseases or weakness
of the eyes as are 'avoidable. But to do this
efficiently we must know something about the eye
and its diseases and weaknesses. We must know
what certain feelings about the eyes mean, what
pain and fatigue mean, and why the eye is so
often subject to fatigue and pain. We cannot
afford to give up the entire use of our eyes because
they ache, nor can we afford wholly to disregard
ominous symptoms lest we run the risk of impair-
ing sight or losing it. We wish to use our eyes,
to preserve our sight to the last, and to avoid all
avoidable disease.
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THE SYMPTOMS OF WEAK SIGHT (ASTHENOPIA).

The first symptom is fatigue of the eyes during
or after reading, writing, sewing, and similar work
in the evening. Very soon the same fatigue is
noticed after like occupations during the day, when
the light is good. After a time, fatigue of the
eyes comes on immediately on attempting to read
or sew, and, if disregarded, pain and confusion of
vision follow. Letters appear to run together,
lines are blurred and indistinct, and continued use
of the eyes in reading becomes impossible. If we
then look up, across the room, or in the distance,
quick relief comes, and vision is as clear and dis-
tinct as possible; but an attempt to read again
brings a return of pain and confusion of sight.

HOW WE SEE.

In order that we may comprehend exactly the
nature of weak sight, let us consider for a moment
the structure of the eyes and how we see. The
figure numbered A, on the next page, gives an
idea of the anatomy of the eye, sufficiently full for
our purpose. The rays of light from an object
enter the eye through the pupil (P), and, passing
back to the inner coat of the eye, the retina (R),
form an image of the object upon it very much
as an image is formed on the plate in the camera
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F1c. A.

Fig. A gives a profile view of the eye; that is, the eye-ball is
divided into two equal parts, just as one might divide an apple or an
orange, and the flat, cut surface held up to view.

W points out the white of the eye, a strong protective coat
extending quite around the eye-ball except in front. It is called the
sclerotic coat.

C, the cornea, or transparent front of the eye ; and, behind it,

I, the #ris, or coloured part of the eye, extending in a circle around.

P, the pupi/, which is a circular hole in the iris, that admits the
light into the eye, and out of which the eye sees.

L is the crystalline /s directly behind the pupil. In health, the
lens is transparent like the front of the eye, and offers no obstruction
to the passage of rays of light ; but if it becomes opaque, it is called
cataract, and the eye is more or less blind from the obstruction of
the passage of light,

M A is a little muscle, called the muscle of accommodation, that
adjusts the focus of the lens and the eye for near objects.

M C1s a muscle attached to the white of the eye on the outside, that
converges or turns the eyes inward, and is the muscle of convergence.

R points to the inner lining of the eye, the refina, upon which
images of objects are pictured ; and

O N is the gptic nerve that conveys these pictures to the brain.

H is the body of the interior of the eye, filled by a transparent
humour.
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of the photographer. Indeed, quite lately, experi-
ments have been made that show a very close
relation between the nature of photography and
the nature of the process that goes on in the act
of seeing. Rabbits have been held a few seconds
before a window, and then, being immediately
killed, the picture of the window has been found
distinctly photographed on the retina of their eyes.
After the reception of the image upon the retina,
the act of seeing is completed by the transmission
of the impression to the brain through the optic

Fig, ‘B,

A, the rays of light entering the eye.
R, the retina, where they should be focussed.
L, the lens by which the rays of light are chiefly focussed.

nerve (ON in the figure). But in order that the
image of an object on the retina shall be clear and
distinct, it is necessary that the rays of light passing
into the eye through the pupil should be properly
focussed. See Fig. B.
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Vision will be clearest and easiest if the rays
of light are brought to a point exactly as they
reach the retina. If they are focussed just before,
or if they reach the retina before being focussed, the
sight will be more or less blurred.

When we are looking at a distance, if our eyes
are neither near-sighted nor far-sighted (over-

Fiac. C.

sighted), the rays of light that enter the eye are
focussed on the retina, as seen in Fig. B, without
effort on our part: but if we regard near objects,
as in reading or sewing, there is an effort of the
eye to focus the rays of light : otherwise they would
reach the back of the eye without being brought to
a point at all, as seen in the figure above,

The reason of this is that rays of light from
small objects—as in letters, for example—approach
the eye, not in parallel lines, as seen in Fig. B,
but in lines that diverge as they pass into the
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eye, as seen in Fig. C. To converge such lines
to a point on the retina requires more focussing
power than if they entered the eye in parallel lines,
as seen in Fig. B. This focussing power, which is
called

THE ACCOMMODATIVE POWER OF THE EYE,
is furnished by a muscle (M A, Fig. A). This
muscle we may call the muscle of accommodation,
and when it is brought into use, the lens (L in the
ficures) is made more convex or full, and thus a
oreater focal power is given to the eye. The fuller
or more convex the lens, whether the natural one

Fig. D.

within the eye or a glass lens such as used in spec-
tacles, the greater its power of bending rays of
licht to a point. Notice that the lens (L) is more
full in Fig. D than in Fig. C.

If we look at distant objects the muscle relaxes,
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because the use of the accommodative power is un-
necessary ; but always, in reading, writing, sewing,
and every kind of occupation requiring fixation of
sight on near objects, this accommodative appara-
tus is brought into use. Though involuntary, the
accommodation or adjustment of the eyes for near
objects is an effort; hence the relief that comes
from looking up and off from near work, so espe-
cially grateful to fatigued and sensitive eyes.

CONVERGENCE OF THE EYES.

Another factor in the act of adjustment of the
eyes for near objects is convergence. By this is
meant the turning inward of the eyes so that both
may be directed to the same object. If you will
hold up a finger before the face, at a distance of
four or five inches from it, and look at it fixedly
with both eyes, you will notice that a distinct effort
i1s made to turn the eyes inward ; and if you con-
tinue to look at the finger in this position, the act
will soon become painful. The convergence of the
eyes is also an effort, and is brought about by a
muscle on the outside of each eye-ball, attached
to the white of the eye on the side towards the
nose. This muscle (M C, Fig. A) we may call the
muscle of convergence. There are other muscles
which modify the action of this one, but they need
not be considered here.
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THE NATURE OF WEAK SIGHT.

Weak sight is therefore nothing more nor less
than a disorder of the accommodative apparatus:
or, we may say, a disorder of the two muscles of
accommodation and convergence. In health, these
two muscles work together in perfect harmony. If
either one becomes affected, this harmony is dis-
turbed, and weak or painful sight may follow ; but
the immediate occasion, usually, of weak sight is
an overworked, fatigued, sensitive condition of
these muscles. It is plain, then, that as in distant
vision this muscular apparatus is not used, and as
-1 near work it must of necessity be brought into
service, if sight is weak and painful and we wish to
improve and cure it, we must carefully regulate the
way in which we use our €yes, with a view to relief
of this overused and weakened adjusting power.

HOW TO RELIEVE OR PREVENT WEAK SIGHT.

Persons having a tendency to weakness of sight,
or those experiencing unusual fatigue of the eyes
in reading, or similar occupation requiring close
vision, should carefully observe the following rules:

1. Cease to use the eyes for the time being, and
' look away from the work, when sight becomes in
the least painful, blurred, or indistinct. After per-
fect rest for a moment, or longer, work may be
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resumed, to be discontinued as before when the |
eyes feel again fatigued.

2. See that the light is sufficient, and that it falls
properly upon your work. Never sit facing it. It
is best that the light should fall upon the work from
above and behind. Failing this, it may fall from
the side. Never use the eyes at twilight. Any
artificial light for the evening is good if it is bril-
liant enough and steady. A flickering gas-light is
injurious. The argand gas-burner with a chimney
does not flicker, is brilliant, and may therefore be
recommended. A study-lamp, or any lamp with a |
chimney, burning oil or kerosene, if it affords a suf- |
ficiently brilliant light, may also be agreeable for
the eyes. When artificial light is at all painful, it
s safer to read or write only during the day:.

3. Never read in railway trains or omnibuses.
It requires too great an exertion of the accom-
modative power to keep the eyes accurately focussed

‘and fixed on the letters. Business men are in
ithe habit of reading the evening papers on their |
i way out of the City, and the morning papers on
 their way in. This dangerous practice is rather
'a frequent cause of weakness of sight. There
are those who can follow it with impunity year
after year (see p. 41), but there are more who
cannot,

4. Never read when lying down: it is too
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faticuing for the accommodative power. Many a
tedious case of weak sight has been traced to the
pernicious habit of reading in bed after retiring for
the night.

5. Do not read much during convalescence from
dlness. Before the muscular system generally has
quite recovered its healthy tone, we ought not to
expect the muscles of accommodation to bear the
continuous use to which they are subjected in read-
ing or writing. We cannot be sure that the deli-
cate muscles of the eye are in a condition to be
used until the muscles of the leg and the arm have
regained their strength and firmness.

6. The general health should be maintained by
a good diet, sufficient sleep, air, exercise, amuse-
ment, and a proper restriction of the hours of hard
work. One ought not to expect strong €yes in a
body weakened by bad habits or an injudicious
amount of labour. Bright gas-lights in crowded
rooms, and the impurity of the air in such places,
are especially to be avoided. Medical advice
should be sought in regard to any nervous debility,
disorder of the organs of digestion, or any functional
disturbances of a general nature, whether they ap-
pear to have a direct connection with the weakness
of sight or not.

7. Take plenty of sleep. Sleep is a sovereign
balm for those who suffer from weak sight. Retire
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early and avoid the painful evening lights. Ten
hours’ sleep for delicate eyes is better than eight.

THE USE OF EYE-GLASSES IN WEAK SIGHT.

If the weak sight does not improve satisfactorily
under the observance of the rules given, it will be
necessary to resort to the use of convex glasses.
It is better in this case to consult a competent
oculist. He will furnish you a recipe, which may
be taken to a good optician, who will sell you the
glasses prescribed. The eye-glasses are to be used
exactly as directed by the oculist. For the benefit
of such as are unable to get proper advice, it may
be well to say that the convex glasses will probably
require to be of about 48-inch focus, and that they
are to be worn only in reading, sewing, and such
occupations as require the accommodative apparatus
of the eye to be brought into use. The moment
the eye tires, the glasses must be removed ; to be
replaced again, after a rest of the eyes, when work
is resumed.

To accustom the eyes to the help of glasses
may require some days or weeks and considerable
patience. After beginning with them, it is best
not to omit their use in reading or sewing, even
temporarily, but to work or read always by their
help ; limiting the amount of reading at first, and

C
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then increasing it day by day, or week by week,
until the sight becomes strong.

WHY CONVEX GLASSES ARE USEFUL IN WEAK
SIGHT.

By looking at the figure below, you will see that
parallel rays of light, or rays of light from a dis-
tance, are focussed exactly on the retina at the back
of the eye (Fig. B). But divergent rays from near

Fic. B. #

objects, as seen in Fig. C, are not focussed properly.
Next, you will observe that in Fig. D" the rays of
light are there again brought to a focus by means
of the muscular adjusting power, or what we call
the accommodative power. Notice in this figure
that the lens (L) is more convex or full than in the
other figures. This gives the eye a greater focal
power ; just exactly what it needs in looking at
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fine objects quite near it. Now if we put convex
glasses () before the eyes, it renders them practi-
cally more round and full, so that rays of light are
focussed without calling upon the weak and fatigued

Fic. C;

adjusting apparatus for help. It gives us a chance
to use the eyes without fatigue.

WHAT RESULTS IF NO ATTENTION IS PAID TO
THE WEAK SIGHT.

If the symptoms of pain, confusion of vision,
dread of light and of all use of the eyes continue,
and no measures are taken to ameliorate or remove
them, there is danger of the eyes not only becom-
ing nearly useless, but that they may finally get so
sensitive and irritable that ordinary daylight can-
not be borne without pain and discomfort. When
weak sight has been allowed to progress for years,

C 2
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it sometimes becomes so severe that one finds a
darkened room the only really comfortable place,
dark-blue or smoke-coloured glasses not affording
a sufficient protection from the light. I recall a
patient several years ago, whose eyes had become
so sensitive that he came to me wearing.two pairs
of glasses,—dark-green goggles and dark-brown
spectacles,—and these made it so dark that he
could scarcely find his way about. I remember
also his saying that if he raised his glasses at
a street-crossing, to enable him to avoid passing
vehicles, he would be obliged to spend two hours
in a dark room to quiet the pain and discomfort.
This was, of course, an exceptionally severe case.
His eyesight was still preserved, but it was almost
worse than useless to him.

Severe cases of weak sight are tedious and diffi-
cult to cure, and particularly so if of years’ stand-
ing ; but recent cases are curable.

OVER-SIGHT OR FAR-SIGHT.

This is a defect of a nature exactly the opposite
of near-sight. In near-sight, the eye is adjusted or
accommodated for a point nearer than the object
looked at, and consequently does not see distant
things distinctly. In over-sight, it is fixed for a
point beyond the object looked at, and does not
see well either near or far. In near-sight, the eye-
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ball is two full or convex, and in over-sight it is too
flat. Being too flat, the rays of light entering the

Erz. K

pupil reach the retina at the back before being
focussed, as represented in Fig., E, and therefore
vision is blurred and indistinct.

Fic. F.

Fig. F shows a profile view of a near-sighted
eye. Here the rays of light are seen to come to
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a focus before reaching the retina, because the eye-

ball is too full or too long from front to rear (Fig.
B P 2TL):

HOW TO DETERMINE WHEN ONE IS OVER-
SIGHTED.

In over-sight one does not see with perfect clear-
ness and ease at any distance. Very fine type like
this, for instance, is not read, even by those too
young to be old-sighted, in a good light, quickly,
fluently, and without effort.

A parting visit to the Alhambra, and n eall on our banker, and we were resdy and eager to climb over
the great mountaing to Malaga and the Mediterranean., The banking-house was found 10 be a grocery
also, and the polite clerk invited us to come the next day to see his master. On the following day the
Banker himsell Inspected our letter of eredit, and then, with expressions of regrot at our impatience,
appointed an hour on the morrow to hand us tho money. The hour of twelve on the suececding day found
us promptly at his counter, whore, to oor dismay, we found a large heap of sllver dollars awniting us. As
waual, the banker was away, and the elerk had ne suthority to give ns gold or paper instead ; so we told
him that we would, therefore, only draw cnough upon our letter of eredit to take ns to Malaga, wherenpon
he at onee scraped away his heap of silver and handed us its cquivalent in gold. Wa left Gransds that
afternoon ot six o'clock In the berling of an exeallent diligenee drawn by four real horses that did not de-
gpenerate into Ave mules and o boy until we arelved at Lain.  The journey along the great intervale called
the Viega, townrds this place, is picturesque and full to the brim of the bewiiching Moorish romance that
makes a0 eaptivating o part of every thing in.this idesl reglon., Onour left, high above us, iy the anow.
eapped Alpujarrs, the lnst mountain refoge of the unhappy Moors, and near it the peaks thas ook down
upon the site of the romantle fortress of the Alhama,  In front the great gorge throngh which the river
Xoenil Ands ite way among the mountaing to join the Guadalguivir, at the right the rongh hills, heyond
which ia old Cordova and lts famous Mosque ; behind us, beauntiful Gransds, its slender spires and
turrets, its shadowy rod hill erowned by the great Moorish palace. It was our parting look ; the growing
twlilleht and a rlsing vell of mist that half concealed the charming seene, lent a fervour to the imagination
inseparable from gueh o moment.

A half hour later and our diligenee stopped to take up a native soldier who, to our diamay, got into the
Berfine and sat between us, although there was plonty of room behind In the intedor. Ag n matter of
course wo expected him to smell of garlie, like everybody and evorything clse in Spaln, Our mistake
was in supposlng that the redundaney of smell In this ease could be made supportable by violent use of
cigarillos and extraordinary ventilation. He was an inoffenslve good-natured fellow, and did not mind the
gool night winda : bnt when he took up his Httle tin-pail of lunch and pulled off the cover, giving free vent
to the imponderable garlie, it wns very hard for na not to believe him conscious of having, most impolitely,
vitiated our pommon atmosphere.

Nor are street signs made out as easily as by
others with properly formed eyes. The attempt to
tell the time by a public clock at a distance is



OVER-SIGHT AND WEAK SIGHT. 23

not quite satisfactory, although in regard to distant
objects the sight is far better than that of a near-
sichted person. If an over-sighted person tries the
test-type numbered §, 6, 8, 10, 12, 14, on the next
page, each of which lines of letters should be seen
at a distance in feet corresponding to its number
(thus, 6 should be held at six feet, 12 at twelve
feet, and 14 at fourteen feet away), he will find
that the letters are not easily distinguished at the
proper distance. Number 50 and number 20, on
page 25, may not be seen distinctly at fifty and
twenty feet. If he looks through very weak con-
vex glasses, of 60 or 72 inches focus, the vision
for distance will be improved. And the fine print
on page 22 will be read more easily,—the print
will be blacker,—by putting on convex glasses of
40 or 48 inches focus. When there is a doubt as
to the existence of over-sight, or a doubt as to the
particular nature of defective vision, it is well to
consult an oculist, and have the eyes examined
with the view to determine exactly the existing
visual weakness.

OVER-SIGHT A COMMON CAUSE OF WEAK SIGHT.

We have seen on page 14 that weak sight is the
result of overworking the muscles of accommoda-
tion and convergence. Now, as seen in Fig. E, an
over-sighted eye is so flat or shallow that rays of
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light reach the back of it before being focussed ; it
is therefore clear that such an eye must be con-
tinually using its accommodative power in order

Fic. E.

to see at all. It is to be remembered that an eye
of correct form does not need to call into use the

Fic. B.

muscles controlling its extra focussing power when
regarding distant objects (see Fig. B), but only
when regarding near objects ; as in reading, writing,




CONVEX GLASSES FOR OVER-SIGHT. 27

and like occupations, as shown in Fig. D, where
the lens is noticeably more full or convex.

As an over-sighted eye must continually exert
itself at all distances to focus rays of light, it is
almost certain to overuse its accommodative power ;
and therefore over-sight is a very usual cause of
weak sight. An eye correctly formed may become
weak-sighted ; but an eye that is too flat is, if put
to much near use, almost sure to get fatigued, and

Fic.'D,

in time to develop all the unpleasant features of
this affection. Having to use its accommodative
power for distant as well as for near objects, there
is no rest for it except during the hours of sleep.

CONVEX GLASSES FOR OVER-SIGHT.

The remedy for over-sight suggests itself at once,
If the eye is too flat, of course a convex glass ()
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makes it less so, practically, and thus removes the
effect of its defective form. Convex glasses in the
form of eye-glasses or spectacles are therefore
imperative to prevent the development of weak
sight as well as to aid vision. What the strength
of the glasses should be will depend upon the
degree of faulty formation of the eye-ball. An
oculist is the proper person to determine this. My
object here is to make the fact clear that no method
of resting the eyes, and no kinds of rules and regu-
lations, can probably prevent such eyes becoming
weak-sighted, painful, and useless, except convex
classes be worn; and that these will, to a great
extent, render such eyes serviceable and comfort-
able. Those who are over-sighted, are, however,
advised to use their eyes with discretion, and to
regard the rules and regulations given on pages

14-17.

NEAR-SIGHT (MYOPIA).

This is defective sight of a nature exactly the
opposite of that of over-sight. The eye is too full,
or too deep from front to rear, so that the rays of
light are brought to a focus before reaching the
retina, at the back of the eye (see Fig. F). Vision
is, therefore, indistinct and hazy unless objects are
brought very near. It will be remembered that, in
order to see clearly, rays of light must be focussed
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exactly on the retina; but, in a near-sighted eye,
the distance between the retina at the back of the
eye and the front of the eye-ball is so great, that
the convex form of the lens brings the rays of light
to a point, in spite of all effort to the contrary,
before they reach the retina. The exercise of the
accommodative or adjusting power of the eye is of

Fic. F.

no use, or even worse than useless, because, when
brought into service, its function is to make the
lens more convex (see p. 12); and this addition to
the refractive power of the eye would, of course,
focus the light still sooner, and so increase rather
than help the difficulty.

THE USE OF CONCAVE GLASSES.

To render vision clear in near-sight, it is of
course necessary to resort to some means by which
the rays of light may be prevented from beine

e
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focussed too quickly after entering the pupil. That
is, we wish to do exactly the opposite of that which
we wish to do in over-sight, at page 28.

This is accomplished by putting before the eyes

cencave glasses )__( either in the form of eye-glasses

or spectacles, A concave glass is one which is
hollowed out, or thinner at the centre than at the
edges. A convex glass, suitable for far-sight or
over-sight, is one thicker at the centre than at the
edges. Such glasses help to focus the rays of
light ; while a concave glass, by diminishing the
effect of the convex form of the eye-ball, hinders
the focussing of the rays of light, and thus permits
them to reach the back of the eye in proper form
for good vision.

NEAR-SIGHTED EYES ARE GENERALLY DISEASED.

Near-sight is usually accompanied by a disease
in the back part of the eye. This is almost always
the case in the near-sight of children and youth.
Besides this disease in the back part of the eye,
such eyes are often weak-sighted,—the weak sight
being mostly due to weakness and fatigue of the
muscles of convergence (M C, Fig. A, p. 9). The
muscles of convergence are very liable to be over-
worked, because print in reading and fine objects
of all kinds must be held quite near, which necessi-
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tates a strong turning inward of the eyes. I have
spoken more at length of the disease in near-sight
at page 58 and the following pages, when consider-
ing the near-sight of children.

HOW TO KNOW NEAR-SIGHT.

It may seem at first, to some readers, needless
to state the indications for the existence of near-
sight. But in very slight cases, and in the be-
ginning of the progressive near-sight of children,
it is not always so very easy to detect. At all
events, children are often brought to us for ad-
vice in affections of the eyes, the parents having
no idea that near-sight is the cause until told of it.
By using the test-letters at pages 24 and 25, we
may determine, generally speaking, the existence
of the defect. No. 20 cannot be seen at twenty
feet, nor No. 50 at fifty feet. Or if it be possible,
in some light cases, to see those numbers at the
required distances, it can only be done with great
effort and by nearly closing the eyelids, so as to
allow the rays of light to enter the pupil through a
small aperture. A quick and more certain mode
of detecting near-sight is to put a pair of weak
concave glasses before the eyes, which at once
remarkably improves the vision for distance.
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SELECTION OF GLASSES FOR NEAR-SIGHT.

To choose the proper concave glasses for near-
sight is so difficult a matter and, considering the
usually more or less diseased condition of the eye,
so fraught with grave consequences as to their effect
upon the organ, that I must strongly advise that
their selection be entrusted to a competent oculist.
Neither will a good optician—one who sells spec-
tacles and eye-glasses—care to take the responsi-
bility. In general terms, one may say that concave
glasses for near-sight should never be too strong,
lest the shape of the eye-ball is, practically, too
much flattened by them. This would reduce the
eye too far towards the condition of an over-sighted
one, as seen at page 2I, and make too great a use
of the adjusting or accommodative power necessary,
and this in turn tend to produce weak sight, with
~ pain and fatigue.

Often, two pairs of spectacles or eye-glasses will
be needed,—a stronger pair for distance and a
weaker pair for reading. The pair for distance
may be such as to permit the wearer to see letters
No. 20 at twenty feet distance, or nearly twenty feet
distance. Those for reading should be the weakest
with which he can read the fine type on page 22 at
twelve inches from the eye. Weak and painful
sight in adults due to near-sight is to be relieved
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by rest of the eyes, avoidance of bright evening
light, use of properly fitted glasses, and a general
observance of the rules given on pp. I14-17. See
also the remarks on progressive myopia on p. 54
and the following pages.

OLD SIGHT.

At about the age of forty or forty-five, and some-
times perhaps rather earlier in life, we notice a de-
sire for a good strong light in reading, or threading
a needle, and a disposition to push fine reading or
sewing farther away from the eyes. Then follows
more or less fatigue and confusion of sight in
reading and sewing in the evening, especially if
tired, and it is found comfortable to favour the eyes
by frequent rest and change of occupation. Very
soon, a like difficulty in reading fine print is noticed
in the daytime.

CAUSE OF OLD SIGHT.

Old sight is due to a partial loss of the accom-
modative power of the eye. Hence, in looking at
a distance, the accommodative or adjusting power
not being required, the eye sees as well, or nearly
as well, as ever ; but in near vision, the accommoda-
tive power being necessary and not being available
vision is imperfect. The loss of the accommodative
power is not from disease of the eye at all, but is
owing chiefly to the natural increase of the hard-

D
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ness of the lens and consequent loss of its elasticity.
We must bear in mind that the accommodation of

the eye for near work, as in reading, means the

Frg. C:

calling into action of the muscle of accommodation
(M A, Fig. A, p. 9). This action results in making
the lens more convex, as seen in Fig. D (p. 35)-
As the lens gets harder with advancing age, this
change of form becomes more and more difficult.
This figure represents the lens sufficiently con-
vex to focus the rays of light properly hupctn the
retina. Fig. C (above) represents the condition
of an old-sighted eye attempting to read without
olasses. Notice that the lens (L) in this figure is
nearly flat, as if the eye were fixed for distance,
and the rays of light are not focussed; while in
Fig. D the lens is made full or convex by the
exercise of the adjusting power, so that the rays of
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light are properly brought to a focus on the retina
at the back of the eye.

Fic. D.

HOW CONVEX GLASSES HELP OLD SIGHT.

Now as in old sight, seen in Fig. C, the accom-
modative power—that is, the power of Increasing
the convexity of the lens and so increasing its
focussing power—is partially gone, it is necessary
that the focal power of the eyes should be aided
by glasses. We therefore place convex glasses ()
before the eyes. These of course making the lens
practically more convex, the loss of the adjusting
power is not felt, and the rays of light are brought
to a focus as in younger eyes.

SELECTION OF GLASSES FOR OLD SIGHT.

Convex glasses being the remedy for old sight
they should be sufficiently strong to enable one to
D3
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read the type on page 51 easily and fluently at a
distance of ten or twelve inches. If too strong,
the print must be brought nearer than ten inches
to see clearly, and this will tire the muscles of con-
vergence that turn the eyes inward. If too weak,
the fine print will have to be held farther than
twelve inches away, and the letters are too small
to be seen easily much beyond this distance from
the eyes.

The following table gives an idea of about the
strength of glasses needed at different ages ; but it
cannot be strictly followed, as an existing near-
sicht or over-sight with an old sight will require
weaker or stronger glasses than those indicated in
the table. The numbers are given in metres as
well as inches, as the metric system is now being
used by oculists in prescribing, and by most manu-
facturers of lenses for spectacles.

Numeer aND Focus

AGE, e INCHES. Mumeer 18 METRES.
45 48 to 60 inches focus. 3 of a metre.
SD 36 227 40 y ¥ I -5 ]

55 24 LR 3‘0 1 1 I% 3y

60 18 20 5 . 2 metres.

63 14 R T 2k 4

66 12 . i 3 i

70 10 5 I 45, 3 32 .

74 v 0y » v R

?S ? 4 ] 3 LR ] ¥ 4'& L]

80 6-& 3 ? LR ) a9 5 ¥

82 B a5 OB 5y - B. %
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WHEN TO BEGIN WEARING GLASSES FOR OLD
SIGHT.

I have said that old sight is due to loss of accom-
modative power from hardening of the lens. In
youth the lens is quite soft and elastic, but it grows
gradually harder, until in old age it becomes as
hard as wax. Old sight is therefore not a sudden
affection, but one which, advancing gradually, is
not noticed until it interferes with our work, and
then we resort, or should resort, to glasses.

The putting on of suitable glasses should not be
neglected after the early evening symptoms of old
sight are noticed. Nothing is gained by waiting,
and much may be lost. We lose, in the first place,
a great deal of amusement and instruction from
the necessity of giving up our evening reading,
avoiding small print, resting our eyes, and neglect-
ing fine work of all kinds. In the beginning, these
interruptions in our ways of life are not so serious
and frequent as to give much annoyance, but as
old sight increases they become of importance.
In the second place, and of greater moment, is the
risk we run of fatiguing and straining the accom-

modative power of the eyes, and so causing weak
sight,

OLD SIGHT DOES NOT MEAN OLD AGE.
In these days of weak sight and eye-glasses
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there need be no fear that the adoption of glasses
will be interpreted as a confession of old age. Old
sight comes very early—much earlier than forty—
in most over-sighted eyes, and this flat formation of
the eye is more common than any other. I have
had to prescribe, now and then, glasses for youth
as strong as those usually worn by people sixty
and seventy years old. Frequently, even in the
best-formed eyes, ill-health, nervous debility, or a
constant and severe use of the vision in fine work
or night work, will develop the symptoms of old
sight as early as the age of twenty-five or thirty.
All things being equal, a farmer, if he is not
studious, may postpone the use of glasses longer
than a professional or literary person, or anyone
who reads a great deal. Nothing, however, is
gained by postponement: the eyes are not made
stronger, and are likely to be made weaker. But
if we take the age of forty or forty-five as the
average age for the beginning of old sight, it can
by no means be considered as the beginning of
old age and the intellectual decline that marks its
reign. Most men and women do the serious and
best work of their lives after the age of forty, and
| some even after the age of sixty.

Very rapid growth of old sight, requiring a fre-
quent change to stronger and stronger glasses at
short intervals, indicates the beginning of a serious
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disease of the eye, incident to middle and old age,
called Glaucoma.

PECULIAR SIGHT (ASTIGMATISM).

This visual defect may be recognized by looking
at vertical and horizontal lines, and comparing their
blackness and distinctness at different distances.
The letters N and Z on the frontispiece are made
up of horizontal and vertical lines. If at any dis-
tance from ten to twenty feet one letter appears
less clear than the other, there is an inability of the
eye to see vertical and horizontal lines equally
well. The larger lines may be tried in the same
way at from twenty to forty feet. A more complete
test than either is perhaps a diagram with lines
radiating from the centre like the spokes of a
wheel. If any of the spokes appear indistinct or
wanting (all being drawn of equal size and black-
ness), there is defective sight. This defect is, of
course, a great hindrance to clear and easy vision
in reading, as letters are made up of lines running
in different directions.

CAUSE AND CURE OF PECULIAR SIGHT.

This curious defect is due, generally, to a want
of symmetry—that is, a want of smoothness, even-
ness, or roundness of form—in the convex front of
the eye-ball. Usually it dates from birth, although
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it may not be troublesome enough to attract atten-
tion until the eyes are put to considerable use in
study, reading, or like occupations.

The cure is in the scientific adaptation of spec-
tacles, or glasses, that neutralize the effect of the
imperfect shape of the convex front of the eye.
The glasses are peculiarly ground to fit the indivi-
dual case; and it is perhaps needless to add that the
common convex and concave glasses can be of no
important help. Indeed, one may always suspect
this kind of sight when informed that “no glasses
seem to fit,” or to give the desired clearness of
vision. A good oculist should be consulted, who
will see that glasses are properly ground and fitted.
The relief to the eyes in reading and sewing which
follows properly fitting glasses is very remarkable.
A patient of mine had for years suffered from weak
sight, weak eyes, inflamed eye-lids, headache, and
depression, and had tried all kinds of relief but the
right kind. Properly fitting glasses gave her good
sight ; and as a consequence of this her other ills
were banished.

IMMUNITY FROM WEAK SIGHT.

It 1s probably understood by the reader, from
what has been said, that weak sight is very often
due to defective form of the eye-ball. It is too
flat, too full, or of irregular form. This makes
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vision an effort for both far and near, and sooner
or later the result is weak sight. Now, the large
majority of eyes are more or less imperfect in
form; hence the prevalence of visual weakness.
General ill-health may also account for some of the
inability to use the eyes. There are, however,
some people who appear to have eyes nearly per-
fect in form, and, having also a large power of
accommodation, are able to see fine and near
objects, as well as distant ones, with slight effort.
Such persons can be very careless of their sight;
can read in the steam-cars by night or day, in fact
neglect all the nice rules and regulations that I
have given. But such individuals are not common.
Many persons think they have such eyes until they
put them to severe use.

SPECTACLES AND EYE-GLASSES.

For elderly people who wear glasses to correct
old sight, spectacles are usually preferred to eye-
glasses. Still, for occasional use, eye-glasses, sus-
pended around the neck by a cord, are always at
hand, and quickly adjusted upon the nose. For
long sessions of reading, writing, or sewing, spec-
tacles are more comfortable ; but as being exceed-
ingly liable to get misplaced, it is well to have a
pair of eye-glasses to fill inconvenient gaps. For
weak sight, eye-glasses are generally preferable, as
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such eyes cannot be used continuously, and the
use of glasses being compulsory, it is wiser to have
them always at hand.

COLOURED GLASSES.

Either blue or smoke-coloured glasses are useful
in weak sight, if there is great dread of light. But
unless really necessary, it is better not to wear
them, as the eye may become so habituated to a
subdued light as to be intolerant of ordinary day-
light. They may be worn profitably, if needed, in
bright sunlight on the snow, sand, or water. When
the dread of light is great, one may also procure
glasses of the proper number, convex or concave,
for over-sight or near-sight, slightly blue-tinted, so
as to soften the glare of the white page in reading.
Coloured glasses for reading should not be too dark
in tint, lest it require too much exertion to see

clearly through them.

COLOUR-BLINDNESS.

Recent investigations appear to show that about
twenty-five men in every hundred are more or less
colour-blind: they cannot distinguish red from
green. As these are the colours employed on
railways to signal danger and the reverse, it would
appear that somebody in authority should take
care that locomotive-engineers are free from colour-

blindness.
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CONTAGIOUS DISEASES OF THE EYE.

Diseases of the eye or eye-lids, characterized by
a discharge more or less thick, purulent, or mucus-
like, are contagious. If the discharge from eyes|
thus affected comes in contact with a healthy eye,
it may cause in it a similar disease. Those suffer-
ing from disease of this nature should therefore be
kept isolated as much as possible, in order to lessen
the chances of communicating it to others. Children,
and especially infants, frequently suffer from these
affections, and great caution and cleanliness are
required to prevent contagion. Towels and nap-
kins should not be used in common ; and the more
freely water is used the better, as the most poison-
ous discharge of this kind is rendered harmless if
mixed with fifty or a hundred times its volume of
water, It should also be mentioned, in this con-
nection, that a discharge from other parts of the
body, of a purulent nature, if it happen through
inadvertence to come in contact with the eye, may
give rise to a disease so severe as to endanger the
sight.

ORDINARY ACCIDENTS TO THE EYES.

Workers in places where splinters of metal, stone,
or wood are liable to strike the eye should wear
spectacles at their work, with strong plane glasses
in them. Plane glasses are also an efficient pro-
tection in railway travelling against the common
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accident of a spark or cinder in the eye. Riding
backwards, when it can be tolerated, is also a safe-
guard against cinders and dust.

A CINDER IN THE EVE.

Having caught a cinder in the eye, it is possible
that, by remaining quiet a while, it may be dis-
solved by the tears, and vanish ; or we may pro-
mote the flow of tears by attempting to open the
eye now and then, and cause the cinder to be
carried off by them. We may also help the flow
of tears by seizing the edge of the upper lid, draw-
ing it away from the eye-ball, and at the same time
blowing the nose smartly. Or we may pull the
upper lid down over the edge of the lower, and,
thrusting the latter up beneath it, make the lower
eye-lashes do service as a broom in brushing away
the offending substance. If these expedients fail,
we have a sure one in turning over the upper lid
and wiping off the cinder. This is easily done by
a travelling companion. Take a pencil-case for a
fulcrum ; place it parallel with the edge of the
upper lid about half an inch above it; then, with
the thumb and finger of the other hand, seize the
upper lid firmly by its eye-lashes and free edge,
direct the person to look down, and, the moment
the eye-ball rolls downward, turn the lid quickly up
over the pencil. Do not wipe the delicate surface
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of the everted lid with the handkerchief more than
is necessary. First find the situation of the offend-
ing substance,—which possibly may be so small
as to be almost invisible ; then remove it with the
finger or the point of the pencil, or with the hand-
kerchief turned over the end of the finger. The
cinder will generally be found at about the middle
of the upper lid, not far back from the edge.

FOREIGN BODY ON THE BALL OF THE EYE.

In case the foreign body sticks on the ball of the
eye in front of the pupil, it may be wiped off with
a bit of paper twisted to a point, or possibly by
a bit of soft-pine wood (say the free end of a
common friction-match). If, however, it does not
come off easily, surgical aid must be sought, as
great harm may be done to the transparent front
of the eye by the use of sharp instruments in inex-
perienced hands.

QUICK-LIME OR MORTAR IN THE EYE.
When either of the above substances has fallen ¢
into the eye, it is best to drop some sweet oil in as
soon as possible. The eye may then be syringed
out with warm water, to wash away all the particles
of lime possible. If the eye is injured from a
strong acid, use milk and water at once in the same
way. These are the best expedients pending the
arrival of the oculist or surgeon.
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BIT OF PERCUSSION-CAP IN THE EVE.

A bit of exploded percussion-cap entering the
eye is usually fatal to the injured organ. Children
are fond of exploding caps with a hammer or stone.
It is an extremely dangerous pastime ; and an eye
being struck, an oculist should be at once con-
sulted, as there is danger, not only of the loss of
the eye, but, if certain unfavourable symptons are
neglected, of the loss of the other uninjured eye
as well,

SYMPATHETIC DISEASE OF THE UNINJURED EYE.

This may occur if a wound in the fellow-eye is
very serious, or if a bit of metal has lodged within
it. It is imperative therefore in these cases to seek
competent advice, not wholly for the sake of the
injured eye, but to save the sound eye also. To
save the uninjured eye, it is sometimes advisable to
have the injured eye removed, so as to prevent the
spread of the inflammation to the sound one and
avert blindness.

ARTIFICIAL EYES.

An artificial or glass eye is a thin shell of glass
or porcelain, made to fit over the stump or remains
of an eye that has been removed, or has been lost
by disease. Itis painted in imitation of the natural
eye, and in favourable cases is easily mistaken for it
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across the room. It is usually inserted in the
morning by the wearer, and removed at night ;
and when charlatans advertise that they insert
artificial eyes without pain, they only promise to
do what every wearer of a glass eye does for him-
self every day.

THE EYES OF CHILDREN.

New-born babies are subject to a dangerous in-
flammation of the eyes, coming on two or three
days after birth. There is great swelling of the
eyelids, and later a copious discharge of matter
from the eyes. This discharge is contagious, and
coming in contact with healthy eyes, may give rise
in them to a similar disease. Great care should be
taken therefore to keep the child apart from others,
and the greatest cleanliness should be provided for.
The affected eye or eyes should be syringed out
every hour with warm water, so that the poisonous
matter may be removed as soon as formed. When
severe, this affection is very dangerous to the sight,
and therefore the best medical aid—an oculist, if
possible—should be summoned without delay.

CATARACT IN CHILDREN.

When children are observed to avoid a bright |
light in reading and study, and are noticed to hold
the book more or less at one side, as well as very
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near the eyes, it probably will be found that they
have cataracts. A cataract is an opacity of the
lens, L. in Fig. A below. This lens in health is
quite transparent like glass, but in cataract it
becomes opaque and unclear, somewhat like ground

glass. The centre of the lens, right behind the

Fiac. A.

middle of the pupil (P), is generally the most
opaque. The pupil (which is the hole in the iris)
has, as 1s generally known, the power of enlarging
in a dim light, and of growing smaller in a bright
light. The larger this hole or pupil, the better the
child with cataract sees; and therefore a dim light
is preferred for reading. If the opaquest part of the
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lens is not exactly in the centre, but more at one
side, then the print will be read more easily by
holding the book slightly at the other side of the
eye. And always the book must be held quite
near, to aid the eye in its difficult task of seeing
through an unclear lens. .

By looking at the figure, it will be seen also that
any spot .on the transparent front of the eye (C)
that covers the pupil and iris (I)—very much as
a watch-glass covers the face of a watch—would
also make sight imperfect and difficult. But if the
front of the eye and lens are clear and the pupil
open, the eye being well formed, a loss of sight
must be due to disease in the back of the eye,—
in the retina (R) and its adjacent tissues,—or else
the optic nerve (O N) for some reason fails to carry
the impression of sight in the eye to the brain.

WHAT TO DO FOR CATARACT IN CHILDREN.

In these cases an oculist should be seen in order
to determine whether it be cataract, or near-sight,
or some other affection. If cataract, then he will
advise its removal ; or, if small or at one side, per-
haps the making of an artificial pupil instead. As
an eye covered by a cataract gradually loses its
visual power through want of exercise of the sight,
advice in these cases should be sought during the
early life of the child.

E
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OVER-SIGHT A CAUSE OF SQUINT OR CROSS-EYE.

The defect of sight called over-sight, the opposite
of near-sight, is sufficiently explained at page zo.
It is sometimes the cause of weak sight in children,
and is then to be treated as directed on pages 58, 59.
It is also the usual cause of a turning inward of
one or both eyes, constituting squint or cross-eye.
In the beginning of this squint, if the child is old
enough to be fitted with proper convex glasses, the
affection may be cured by thus curing the over-
sight. But if the trouble is one of years’ standing,
it should be cured by a surgical operation. Go to
a good oculist, and he will cut the muscle of con-
vergence (M C in the figure, p. 48), and this will
restore the eye to its proper position.

PROGRESSIVE NEAR-SIGHT IN CHILDREN.

Near-sight in children is noticed usually at about
the age of seven or eight or earlier, if the tendency
is inherited ; and from this age up to that of fifteen
or sixteen, if acquired. It is probably very often
acquired, oftener than is generally supposed; at
least, it is often observed when neither parents nor
relatives, so far as can be learned, are similarly
affected. Too much study, too much school, too
continuous use of the eyes on near objects, too
little out-door life and exercise of the eyes in
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distant vision,—these are, possibly, sufficient to
cause near-sight, without hereditary influence.

SYMPTOMS OF NEAR-SIGHT IN CHILDREN.

The symptoms are similar to those mentioned
on page 28 and the following pages. At school
the children fail to see the figures on the blackboard
across the room, and in study they hold the book
nearer than others. Such eyes are not able to see
the letters numbered 20 at twenty feet and 5o at
fifty feet distance. They are not able to read the
type below at a distance of twenty-four inches.
One with correctly formed eyes can do this with-
out unusual effort.

EXTRACT FROM PROF. HUXLEY.

** The educational abomination of desolation of the present day is the stimula-
tion of young people to work at high pressure by incessant competitive exami-
nations. Some wise man (who probably was not an early riser) has said of
early risers in general, that they are conceited all the forenoon and stupid all the
afternoon. Now, whether this is true of early risers in the common acceptation
of the word or not, I will not pretend to say; but it is too often true of the
unhappy children who are forced to rise too early in their classes, They are
conceited all the forenoon of life, and stupid all its afternoon, The vigour and
freshness which should have been stored up for the purposes of the hard struggle
for existence in practical life have been washed out of them by precocious mental
debauchery,—by book-gluttony and lesson-bibbing, Their faculties are worn
out by the strain put upon their callow brains, and they are demoralized by
worthless childish triumphs before the real work of life begins. I have no
compassion for sloth, but youth has more need for intellectual rest than age; and
the cheerfulness, the tenacity of purpose, the power of work which make many
a successful man what he is, must often be placed to the credit, not of his hours
of industry, but to that of his hours of idleness, in boyhood. Ewven the hardest
worker of us all, if he has to deal with anything above mere details, will do
well, now and again, to let his brain lie fallow for a space. The next crop
of thought will certainly be all the fuller in the ear, and the weeds fewer,”

E 2
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But there are other symptoms of near-sight, of a
general nature. One of the most common is a
frontal headache, or headache over the eyes. This
is a very usual symptom of near-sight in school-
children, and it is frequently accompanied by a
sense of languor and fatigue, and of an indisposition
for active bodily exertion. In fact, the progressive,
acquired near-sight almost invariably comes in the
weakly, ill-nourished, studious, precocious child.
And this general weakness and ill-health favours
the rise and progress of the disease at the back of
the eye, to be considered later.

HOW NEAR-SIGHT IS ACQUIRED BY CHILDREN.

It will be remembered that in this defect the
eye-ball (as seen in Fig. F, p. 29} is too long ; that
the refractive or focussing power of the eye, there-
fore, brings the rays of light to a point before they
reach the retina. A tendency to near-sight, or
even a deficient light without the tendency, forces
the child to hold the book rather near, and this
requires the turning inward or convergence of the
gyes so that both may be brought to bear upon the
same point of vision. Now, a studious boy or girl
of ten or fifteen years, besides the five or six hours’
work in school, studies also more or less at home,
while the leisure hours are spent over novels or
books of travel. In short, the eyes are not only
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used nearly continuously in regarding near objects,
but their use for distance is almost wholly neglected.
It is not surprising that, under such training, an
organ should lose some portion of its functional
power. It is to be remembered that in youth the
tissues of the eye are soft, yielding, and unde-
veloped ; that it is a growing organ, easily moulded ;
that its future, like other parts of the body, is to be
very much what it is made by training, use, and
abuse. When we regard near objects, there is the
action of the accommodative power, the convergence,
the movement of the pupil and the adjacent tissues,
and a forward movement of the whole eye-ball.
All this is muscular exercise; and whether this
exercise is kept up all through the day or not can-
not be a matter of indifference to an immature and
growing eye. It is supposed—and very reasonably,
I think—that the muscular pressure upon the
yielding eye-ball, and especially the pressure in
turning the eyes inward;, promotes indirectly a
bulging of the eye at the back, and so contributes
to the progress of near-sight.

But whatever difference of opinion may exist as
to the exact way in which near-sight is made to
increase, there is no question as to the fact ; and it
is especially true that the acquired near-sight of
youth is progressive, and sometimes rapidly so.
School statistics, made ten years ago and verified
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again and again since, have shown that it progresses
with the age of the pupil and the increased demand
upon the eyes. That is, in the elementary schools
there are fewer, and in the higher schools more,
near-sighted ; and the grade of the defect is also
more severe as we reach the high-school and
college.

PROGRESSIVE NEAR-SIGHT IN CHILDREN A
DISEASE.

This affection is, as I have remarked, not merely
an optical defect, but is almost invariably a disease
as well. The elongation of the eye-ball in near-
sicht is at the back, and of course, as the outer or
protective coat of the eye is stretched, the two
inner tissues (the vascular and nervous coats) are
unnaturally distended also. The inner tissues do
not bear this distension well : they become thinned,
congested, inflamed, degenerated, and finally are
partially lost over a limited portion of the interior
of the eye near the entrance of the optic nerve.
When we look into such eyes with the ophthalmo-
scope, we see at this diseased part, not the retina
and the middle or vascular coat as in the healthy
eye, but the outer covering, the glistening white-of-
the-eye, shining through these attenuated tissues.
In such cases, the white-of-the-eye is visible both
inside and outside. The instrument that we use to
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look into an eye, called an ophthalmoscope, is
merely a small mirror with which to throw light
into the eye. It has a hole through its centre for
the observer, so that he may look straight at the
part of the interior of the eye that is lighted up.
Simple as it is and much as it had been needed,
the ophthalmoscope was not invented until after
the year 1850.

It seems almost needless to say that an affection
at the back of the eye, capable of destroying its
tissues, may if neglected lead to blindness. Every
oculist is sought now and then for advice in regard
to an eye blind from neglected myopia. Vision
from this cause is however not often lost before
adult age,—usually between the age of thirty and
forty-five perhaps. Fortunately, the destruction of
the tissues, under abuse of the eyes in progressive
myopia, does not advance with equal rapidity in
both eyes; so that if sight be lost in one, the suf-
ferer is quite sure to adopt every means for its
preservation in the other. It is clear therefore
that a myopic eye is not, as is frequently supposed,
a strong eye, but on the contrary a weak one; or at
least liable to become, if abused, a weak one. It
is true that inherited myopic eyes are sometimes
strong, but the greater number are nevertheless
weak and diseased. Acquired myopia almost in-
variably threatens the integrity of the eye and its
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functions. The pain in the head and eyes spoken
of is not necessarily due to disease, but may come
chiefly from a muscular fatigue owing to the strain
upon the muscles of convergence and accommoda-

tion, or from a want of proper co-ordination be-
tween them.

THE SCHOOL-ROOM.

There is no doubt that deficient and improperly
admitted light in school-rooms is one cause of the
rapid progress of this optical defect. To sit facing
a light during study, for instance, is extremely
injurious to the best eyes. On looking up, the
eye becomes saturated with light, and then, on
turning to the printed page, an extra accommoda-
tive effort must be made to overcome the dazzling
and clear up the vision. The light should enter
from above and at the side, so as to strike the page
of the book and not the eyes; and it should be
if possible a direct rather than a reflected light.

A deficient illumination is injurious because it
requires the book to be brought near the eye, and
this, as we have seen, tends to pressure on the eye-
ball from the muscle of convergence and the other
external muscles that control its movements ; and
so indirectly promotes the posterior bulging that
we have already noticed.

School furniture is also often ill adapted for the
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scholar, even if properly placed as regards light.
The bench is too high for the desk, so that the
pupil must bend over his work; thus favouring
congestion to the head, and contributing to the
congested condition at the back of the eyes; or the
seat is too far away from the desk, and the head
is therefore brought too near the book, so that the
growth of near-sight is directly encouraged.

All these school-room impetfections might, of
course, be of comparatively inferior moment, if it
were not for the fact that children are obliged to
spend six hours a day in school for nearly the whole
year round. If the high-pressure system of educa-
tion shall be succeeded in course of time by a
system more rational, moderate, and healthful, the
interior arrangements of the school-houses will not
be so serious a matter. Any middle-aged person
can look back to the days when near-sight and
weak sight among boys and girls were quite rare.
It was not then the fashion to teach children every-

!
|

thing,—including drawing, music, and all the lan- |
guages except’ English. Nor was it then supposed
that a sufficient amount of bodily exercise would /

neutralize the effect of an excessive amount of

brain-work. Two and two then made four, and
the brilliant notion that an exhaustion in one
direction could be made good by an exhaustion
in another direction was not then in vogue.
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WHAT SHOULD BE DONE FOR PROGRESSIVE
NEAR-SIGHT IN CHILDREN.

The first and best thing to do is to take them
from school, stop their reading and all use of the
eyes for near objects as far as practicable, and see
that they use their eyes for distance. ‘Encourage
them to climb the hills and look miles and miles
away. I remember a boy of twelve in whose case
the above advice was fully carried out, and in less
than one month his power of vision for distant
objects had doubled. On leaving school, he saw
across the room no smaller letters than those the
size of the largest at page 25 ; but in less than one
month he could see' at the same distance the
smaller ones numbered 20. The quick improve-
ment in sight for distant objects brought about
by the method above described is surprising.

After a time,—perhaps from three or six months
to a year,—the improvement in vision for distance
will cease ; and then, if the general health warrants
it, proper glasses should be selected by an oculist,
and the studies, under his direction, may be re-
sumed. But always and continually in this affec-
tion care must be taken that children do not
become too studious and sedentary; that they be
encouraged to play out of doors, and above all
to use their eyes daily in regarding distant objects.
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When there is much disease at the back of the eye,
it is advisable of course to keep them under proper
medical supervision; and always, in the case of
children, a near-sighted eye should be examined by
a competent ophthalmoscopist, to determine whether
active disease be present or not.

IMPERFECTION OF THE EYE AS AN OPTICAL,
INSTRUMENT.

We have already noticed the optical imperfec-
tions of the near-sighted, old-sighted, over-sighted,
and peculiar-sighted eye ; and it remains now to be
said that all eyes, including such as are considered |
perfect, are, optically considered, far from perfect.
These faults, unlike those already spoken of, are
irremediable, and are chiefly as follows :— |

1. There is a want of transparency in the cornea

5 (C, Fig. A) and the lens (L, Fig. A), and fluor-

~ escence of both. Fluorescence is the property that’
certain substances have of becoming faintly lumi-
nous from blue or violet light. The bluish tint of
a solution of quinine in water is an example of
fluorescence. A blue light thrown into the eye
shows a haziness of both cornea and lens. These
parts of the eye are therefore inferior to the clear
and transparent lenses used by opticians in the
manufacture of optical instruments.

2. Spherical aberration, due to a lack of cotre-
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sponding symmetry in the cornea and lens, or to a
lack of correspondence in their axes. This makes
the refractive power of the two inharmonious,
creating a slight astigmatism (see p. 39). The tra-
ditional figure of a star has five points. The eye
sees a star with more or less luminous points, when,
if it were optically perfect, it would see it as it is;
that is, without the points.

3. Achromatism, or chromatic dispersion of rays.
The solar rays being made up of the different colours
of the spectrum, and each colour being refracted in
a different degree by the same medium, they are
not united by it in a single focus. ILook at a street
lamp at a distance through a violet-coloured glass.
This stops the intermediate green and yellow rays,
and allows the first and last rays—the violet or
blue and the red—to pass into the eye. The re-

sult is that the red is focussed, but the violet and’

the blue are seen in a broad halo around the red
gas-light. Optical instruments are free from this
defect.

4. Slight colour-blindness is common to all eyes.
The eccentric portion of the retina, or that part
away from the centre, does not perceive red as soon
as other colours. If we test the field of vision by
fixing one eye on something directly in front of it,
and, keeping it fixed, move a red object across the
field of vision from one side to the other, we shall
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find that the colour of a red object is not recogniz-
able as far away from the centre of the visual field
as the owtline of it. The eye also fails to distin-
guish a difference between a white produced by the
union of scarlet and bluish-green light and a white
made by yellowish-green and violet ; yet the first
comes out black in a photograph, the latter very
bright.

5. There is a blind spot on the retina of every
eye, due to the space occupied by the entrance of
the optic nerve. If we make a small cross on a
sheet of paper, and three inches at the right of this
a black dot, then close the left eye, hold the paper
at arm’s length, fix the right eye on the cross,—it
will be found, on bringing the paper nearer, that at
about eleven inches from the eye the dot will not
be seen. The blind spot is large enough to hide
the face of a man at six or seven feet distance.

6. The yellow spot—the centre and most sensi-
tive point of the retina—is by virtue of its yellow
tint unable to recognize weak blue light. The
smaller stars are seen better by astronomers if
they look slightly at one side rather than directly
towards them.

This formidable array of common optical de-
fects is unnoticed by us, chiefly because, having
two eyes in almost constant motion, one makes up
for the temporary visual disturbance in the other,
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Even with one eye, these defects are rarely noticed,
owing to the great mobility of the eye and its con-
tinuous change in direction, and to the fact that
the imperfections are mostly away from the centre
of the field of vision. Habit, inattention, experience,
the power of accommodation, may also be given as
reasons why our natural visual defects are mostly
unobserved. Nevertheless, these optical defects do
exist in all eyes ; and, as Professor Helmholtz re-
marks, if an optician offered for sale an instrument
with these faults, one would be justified in refusing
to buy it.
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(4 TO 4% FEET.)

THIS print should be read with ease, in a good
light, by what is called a perfect eye, at the dis-
tance stated above. No eye, as we have seen, is
however really perfect. But if no optical defects
serious enough to occasion inconvenience, or to
call for the use of glasses to distinguish distant
objects clearly, are present, the eye may be called
perfect.  Nevertheless, a slight and perhaps unno-

(5% FEET.)
ticed defect may, under certain circum-
stances, by making a too-continuous use
of the accommodative power necessary,

(7 FEET.)
develop weak or painful sight. TlI-
health and constant use of the eyes
for near work, indeed, may cause

(10 FEET,)

weak sight sometimes, even
if the eye be nearly correct
in form and refraction.
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the Latest Authorities and from Personal Observation. Crown
8vo, cloth, ss,

BDEWAR: ¥ LLRICIPE,
INDIGESTION AND DIET. Crown 8vo, limp cloth, 2s.

DICK, Capt. ST. FOHN.

FLIES AND FLY FISHING. Illustrated. Crown 8vo,
cloth, 4s. 6.

DRURY, E. ¥

CHRONOLOGY AT A GLANCE ; An Epitome of Events
from 4000 B.C. to A.D. 1877. With a Table giving the dates
of the deaths of ‘“ England’s most noted Worthies,” Artists,
Authors, Divines, Statesmen, Naval and Military Celebrities,
&c., &c. Fcap. 8vo, sewed, Is.

DUDGEON, R. E., M.D.

THE HUMAN EYE ; Its Optical Construction Popu-

larly Explained. Illustrated with 32 Woodcuts. Royal
18mo, cloth, 3s. 6d.

DUNCAN, FAMES, F.L.S.

INTRODUCTION TO ENTOMOLOGY. With 38
Coloured Plates. Fcap. 8vo, cloth, 4. 6.

BRITISH BUTTERFLIES: A complete Description of
the Larvee and full-grown Insects of our Native Species.

With Coloured Figures of Eighty Varieties. Feap. 8vo,
cloth, 4s. 64.

BRITISH MOTHS: A complete Description of the Larvae
and full-grown Insects of our Native Species. With Coloured
Figures of Eighty Varieties, F cap. 8vo, cloth, 4s. 64.

)
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BEETLES, BRITISH AND FOREIGN. Containing a
full description of the more important species. With Co-

loured Figures of more than One Hundred Varieties. Fcap.
8vo, cloth, 4s. 64.

NATURAL HISTORY of EXOTIC BUTTERFLIES,
With 36 Coloured Plates, Fcap. 8vo, cloth, 4s. 64.

NATURAL HISTORY OF EXOTIC MOTHS. With
34 Coloured Plates. Fcap. 8vo, cloth, 4s. 64.

DYER, Rew. T. F. THISELTON, M. A.

ENGLISH FOLK LORE. Conients :—Trees—Plants—

Flowers—The Moon—Birds— Animals—Insects—Reptiles—
F Charms— Birth— Baptism — Marriage—Death—Days of the
4 Week—The Months and their Weather Lore—Bells— Miscel-
laneous Folk Lore. Crown 8vo, cloth, 5s.

EATON, Professor D. C., of Yale College.

THE FERNS OF NORTH AMERICA. Illustrated
with numerous Coloured Flates by James H. EMERTON.
Demy 4to. To be completed in 20 Parts, published at in-
tervals of about two months, price §s. each.

ECONOMIC PRODUCTS (Principall FROM THE
VEGETABLE KINGDOM. Arranged under their
respective Natural Orders, with the names of the Plants and
the parts used in each case. Demy 8vo, 1s. 64.

EDGEWORTH, M. P., FL.S., F.4.8S.
POLLEN. Illustrated with 438 Iigures. Demy 8vo, - cloth,
75. bd.
EDWARDS, A. M., M.D.,, C. FOHNSTON, M.D., and
H. L. SMITH, LL.D,

DIATOMS, Practical Directions for Collecting, Preserving,
Transporting, Preparing and Mounting. Crown 8vo, cloth,

3s. 6d.
ELVIN, C. N., M.A.
A SYNOPSIS OF HERALDRY. With 400 Engravings.
Crown 8vo, cloth, 3s.
EYTON, C.
NOTES ON THE GEOLOGY OF NORTH SHROP-
SHIRE. Fcap. 8vo, cloth, 35 64.
FALCONER, HUGH, A.M., M.D.

PALZONTOLOGICAL MEMOIRS OF. By CHARLES
MURCHISON, M.D., F.R.S. Illustrated. Two Vols., demy,
cloth, £2 2s.
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FERN COLLECTOR’S ALBUM : A descriptive Folio for
the reception of Natural Specimens ; containing on the right-
hand page a description of each Fern printed in Colours, the
opposite page being left Blank for the Collector to affix the
dried Specimen ; forming, when filled, an elegant and com-
plete collection of this interesting family of Plants. Size
113{ in. by 84 in., handsomely bound, price One Guinea.

FLEISCHMANN, A., M.R.C.S.
PLAIN AND PRACTICAL MEDICAL PRECEPTS.
Second Edition, revised and enlarged. On a large sheet, 44.

FORBES, URQUHART A., of Lincoln's Inn.

THE LAW RELATING TO TRUSTEE AND POST-
OFFICE SAVINGS’' BANKS, with Notes of Decisions
and Awards made by the Barrister and the Registrar of
Friendly Societies. Demy 12mo, cloth, 75, 64.

FORSAYTH, FRANCES FANE.
THE STUDENT’S TWILIGHT; or, Talesin Verse. Fcap.
8vo, cloth, 3s. 6d.

FRY, HERBERT.

ROYAL GUIDE TO THE LONDON CHARITIES,
1878-9. Showing, in alphabetical order, their Name, Date
of Foundation, Address, Objects, Annual Income, Chief
Dfﬁgials, &c. Sixteenth Annual Edition. Crown 8vo, cloth,
15, 6d.

GATTY, Mrs. ALFRED,

BRITISH SEAWEEDS, Drawn from Professor Harvey's
‘“ Phycologia Britannica.”  Illustrated with 8o Coloured
Plates, containing 384 Figures. Two Volumes, super-royal
8vo, cloth, £2 10s. ; reduced price £1 17s. 64.

GEACH, H. H.
A PLAIN OUTLINE OF LAW. Demy 8vo, cloth, 2s. 6d.

GEOLOGISTS’ ASSOCIATION, Proceedings of  Se
page 29,
GRANVILLE, ¥. MORTIMER, M.D., L.R.C. P,

THE CARE AND CURE OF THE INSANE : Being
the Reports of 7%e Lancet Commission on Lunatic Asylums,
1875-6-7, for Middlesex, City of London, and Surrey (re-
published by permission), with a Digest of the principal records
extant, and a Statistical Review of the Work of each Asylum,
from the date of its opening to the end of 1875. Two Vols.,
demy 8vo, cloth, 36s.
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HAMILTON, R., M.D., F.R.S.

THE'N.A.TUR&L HISTORY OF BRITISH FISHES.
With 72 Coloured Plates. Two Vols., fcap. 8vo, cloth, gs.

The NATURAL HISTORY of SEALS, WALRUSES,
&c.  With 30 Coloured Plates. Fcap. 8vo, cloth, 4s. 64.

~ THE NATURAL HISTORY OF WHALES and

other Cetaceze, With 32 Coloured Plates. Fcap. 8vo, cloth,
45, bd,
HEAPHY, THOMAS.

THE LIKENESS OF CHRIST. Beingan Enquiry into
the verisimilitude of the received likeness of our Blessed
Lord. Edited by Wyke Bavriss, F.S.A. Illustrated with
‘T'welve Photographs Coloured as Facsimiles, and Fifty En-
gravings on Wood from original Frescoes, Mosaics, Paterz,
and other Works of Art of the first Six Centuries, Hand-
somely bound in cloth gilt, atlas 4to.  Price to Subscribers
before issue, £3 3.

TIBBERD, SHIRLEY, F.R.H.S.

BEAUTIFUL LEAVED PLANTS, NEW AND
RARE. Illustrated with 54 Coloured Engravings. One
Volume, super-royal 8vo, cloth, A1 55 ; reduced price
185, 9d. For First Series see under Lowe.

HOOKER, Sir W, ¥., KR.S.

EXOTIC FLORA ; Containing Figures and Descriptions of
Rare or otherwise Interesting Exotic Plants, 232 large and
beautifully Coloured Plates. Three Volumes, imperial 8vo,
cloth extra, gilt, £15 ; reduced price £6 6s.

SPECIES FILICUM. Being Descriptions of the known
FFerns, accompanied with 304 Plates, containing numerous
Figures., Five Volumes, Svo, cloth extra, £7 8s.; reduced
price £4.

HOOKER, Sir W, ¥., F.R.S.,, and 7. G. BAKER, F.L.5.

SYNOPSIS FILICUM; or, A Synopsis of all Known
Ferns, including the Osmundacea, Schizeacex, Marratiacez,
and Ophioglossacexe (chiefly derived from the Kew Her-
barium), accompanied by Figures representing the Essential
Characters of each Genus. Second Edition, brought up to
the Present Time. 8vo, cloth, 41 25 6d., plain; £1 8s.,
coloured.

HOWDEN, PETER, V.S.

HORSE WARRANTY : A Plain and Comprehensive Guide

to the various Points to be noted, showing which are essen-

1," tial and which are unimportant. With Forms of Warranty.

Fcap. 8vo, cloth, 3s. 64.
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HOW TO ADDRESS TITLED PEOPLE. With Expla-
nations of over 500 Abbreviations, Academical, Ecclesiastical,
Legal, Literary, Masonic, Imperial, and Ancient. Royal
32mo, Is.

HOW TO CHOOSE A MICROSCOPE. DBy a Demon-

strator. With 8o Illustrations. Demy 8vo, 1.

HOW TO USE THE PISTOL. The Pistol as a Weapon
of Defence in the House and on the Road : How to Choose
it and How to Use it. Crown 8vo, cloth, 2s. 64.

HUNTER, 7., late Hon, Sec. of the Brit. Bee-keepers’ Association.

A MANUAL OF BEE-KEEPING. Containing Practical
Information for Rational and Profitable Methods of Bee
Management. Full Instructions on Stimulative Feeding,
Ligurianizing and Queen-raising, with descriptions of the
best Hives and Apiarian Appliances on all systems. With
Illustrations. Second Edition. Fcap. 8vo, cloth, 3s. 64.

IDYLS OF THE RINK. Illustrated by G. BowERrs and
J. CARLISLE. Royal 16mo, cloth gilt, 2s. 64.

*' A senies of capital parodies on well-known poems, all exceedingly clever.”
—LExaminer.

TARDINE, Sir W., F.L.S., B.R.S.
THE NATURAL HISTORY OF BRITISH BIRDS.
With 120 Coloured Plates. 4 vols. Fcap. 8vo, cloth, 18s.

THE NATURAL HISTORY OF SUN BIRDS. With
30 Coloured Plates. Fcap. 8vo, cloth, 4s. 6d.

THE NATURAL HISTORY OFHUMMING BIRDS.
With 64 Coloured Plates. 2 vols. Fecap. 8vo, cloth, gs.

THE NATURAL HISTORY OF GAME BIRDS. With
30 Coloured Plates. Fcap. 8vo, cloth, 4s. 64.

THE NATURAL HISTORY of PHEASANTS, PEA-
COCKS, &c. With 29 Col. Plates. Fcap. Svo, cloth, 4s. 6d.

THE NATURAL HISTORY OF LIONS, TIGERS,
&c. With 34 Coloured Plates. Fcap. 8vo, cloth, 4s. 64,

THE NATURAL HISTORY of DEER, ANTELOPE S,
&ec.  With 33 Coloured Plates. Fcap. 8vo, cloth, 4s. 6a.

THE NATURAL HISTORY OF SHEEP, OXEN, ;
&c.  With 31 Coloured Plates. Fcap. 8vo, cloth, 45, 64. %=

THE NATURAL HISTORY OF MONKEYS. With
29 Coloured Plates. TFcap. 8vo, cloth, 45 64.

THE NATURAL HISTORY OF BEES. Witk 32
Coloured Plates. Fcap. 8vo, cloth, 4s. 64,



14 Books Published by

THE NATURAL HISTORY of the PERCH FAMILY.
With 34 Coloured Plates. Fcap. 8vo, cloth, 4s. 64,

THE NATURAL HISTORY OF THICK-SKINNED
QUADRUPEDS—Elephants, Rhinoceri, &c. With
30 Coloured Plates. Fcap. 8vo, cloth, 4s. 64. ;

SEWITT, LLEWELLYNN, F.S.A.

. HALF-HOURS AMONG ENGLISH ANTIQUITIES.
L/ Contents : Arms, Armour, Pottery, Brasses, Coins, Church
Bells, Glass, Tapestry, Ornaments, Flint Implements, &c.
With jo4 Illustrations. Crown 8vo, cloth extra, g,

SOENSON, B, LOCKE, LR CFP., B.RC.IL, L.SA4., &
FOOD CHART, giving the Names, Classification, Composi-
] tion, Elementary Value, rates of Digestibility, Adulterations,
Tests, &c., of the Alimentary substances in general use,
In wrapper, 4to, 2s. 64. ; or on roller, varnished, 6s.

FORDAN, W. L., F.R.G.S.
REMARKS ON THE RECENT OCEANIC EX.
PLORATIONS, and the Current-creating Action of Vis-
Inertize in the Ocean. With 6 Plates. Demy 8vo, cloth, 4r.

THE WINDS, and their Story of the World. Demy 8vo,
cloth, 5. :

THE SYSTEM OF THE WORLD CHALLENGE
LECTURES. Being Lectures on the Winds, Ocean Cur-
rents, and Tides, and what they tell of the System of the
World. Second Edition. Illustrated with Maps and Dia-

grams. Demy 8vo, cloth, 4s.

THE ARGENTINE REPUBLIC, A Descriptive and
Historical Sketch., Woritten for the Ninth Edition of the
Encyclopaedia Britannica. Demy 8vo, cloth, 2s.

KINAHAN, G. H.
HANDY BOOK OF ROCK NAMES. With Brief De-
scriptions of the Rocks. Fcap. 8vo, cloth, 4s.

LANKESTER, E., M.D., F.R.S., F.L.S.
OUR FOOD: Lectures delivered at the South Kensington
Museum. Illustrated. New Edition. Crown 8vo, cloth, 4.

' THE USES OF ANIMALS in Relation to the Industry
of Man : Lectures delivered at the South Kensington Museum.
Illustrated. New Edition. Crown 8vo, cloth, 4.

PRACTICAL PHYSIOLOGY : ASchool Manual of Health,
[, for the use of Classes and General Reading. Illustrated with
' numerous Woodcuts. Sixth Edition. Feap. 8vo,cloth, 2s5. 6.
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HALF - HOURS WITH THE MICROSCOPE: A
Popular Guide to the Use of the Instrument. With 250
Illustrations.  Twelfth Thousand, enlarged. Fcap. 8vo,
cloth, plain 2s. 64. ; coloured 4s.

SANITARY INSTRUCTIONS: A Series of Handbills
for general Distribution :—1. Management of Infants ;
2. Scarlet Fever, and the best Means of Preventing it ;
3- Typhoid or Drain Fever, and its Prevention ; 4. Smali
Pox, and its Prevention ; 5. Cholera and Diarrhcea, and its
Prevention ; 6. Measles, and their Prevention. Each, 14.;
per dozen, 64. ; per 100, 4s.; per 1,000, 30s.

LANKESTER, MRS.

TALKS ABOUT HEALTH : A Book for Boys and Girls ;
Being an Explanation of all the Processes by which Life is
sustained. Illustrated. Small 8vo, cloth, 1s.

A PLAIN and EASY ACCOUNT of BRITISH FERNS.
Together with their Classification, Arrangement of Genera,
Structures, and Functions, Directions for Out-door and In-
door Cultivation, &c. Numerous Coloured Illustrations.
A New Edition in preparation.

WILD FLOWERS WORTH NOTICE: A Selection of
some of our Native Plants which are most attractive for their
Beauty, Uses, or Associations. With Coloured Illustrations
by J. E. SOWERBY. A New Edition in preparation.

LONDON CATALOGUE OF BRITISH PLANTS.
Published under the direction of the London Botanical Ex-
change Club, adapted for marking Desiderata in Exchanges of
Specimens ; and for a Guide to Collectors, by showing the

rarity or frequency of the several Species. Seventh Edition.
8vo, sewed, 64,

LORD, ¥. KEAST.

AT HOME IN THE WILDERNESS: What to Do
there and How to do it. A Handbook for Travellers and
Emigrants. With numerous Illustrations of necessary Baggage,
Tents, Tools, &c. &c. Second Edition. Crown 8vo, cloth, §s.

LOWE, E. %, F.R.A.S.

BEAUTIFUL-LEAVED PLANTS. Describing the most
beautiful-leaved Plants in cultivation in this country. Illus-
trated with 60 Coloured Illustrations. One Volume, super-

royal 8vo, cloth, £r1 1s., reduced price 165, For Second Series
see under Hibberd, :

¥ Lo
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OUR NATIVE FERNS, AND THEIR VARIETIES.
Illustrated with %9 Coloured Plates, and 9og Wood Engrav-
ings, Two Volumes, royal 8vo, ¢ uth £2 2s., reduced price

£1 115, 64,

BRITISH AND EXOTIC FERNS, NATURAL HIS-
TORY OF. [Illustrated with 479 finely Coloured Plates.
Eight Volumes, super-royal 8vo, cloth, £6 6s., reduced price

A4 14s. €d.

NEW AND RARE FERNS, NATURAL HISTORY
OF. Containing Species and Varieties not included in
‘“ Ferns, British and Exotic.” Illustrated with 72 Coloured
Plates and Woodcuts. One Volume, super-royal 8vo, cloth,
41 1s., reduced price 16s.

BRITISH GRASSES, NATURAL HISTORY OF.
Illustrated with %4 finely Coloured Plates. One Volume,
super-royal 8vo, cloth, £1 1s., reduced price 16s.

MACGILLIVRAY, W., F.R.S.

NATURAL HISTORY of BRITISH QUADRUPEDS.
With 34 Coloured Plates. Icap. 8vo, cloth, 4s. 64.

MANGNALL’S HISTORICAL & MISCELLANEQOUS
QUESTIONS. New Ldition, carefully revised and brought
up to the Present Time. Well printed :’nd strongly bound.
18mo, cloth boards, 1s.

MARTIN, W. C. L.

The NATURAL HISTORY of HUMMING BIRDS.
With 14 Coloured Plates. I cap. 8vo, cloth, 4s. 6d.

MAUND, B., F.L.S.

THE BOTANIC GARDEN ; consisting of highly-finished
Figures of Hardy Ornamental Flowering Plants, cultivated in
Great Britain ; with their Names, Orders, History, Qualities,
Culture, and I’h}mnlogiml Observations. Edited h James C.
NI1VEN, Curator of the Dotanic Gardens, Hull. Illmtrated
with 1,250 Coloured Figures. Six Valumes super-royal 8vo,
‘cloth, ,{: 12 I25.; reduced price £9 gs.

MICHOD, C. ¥., late Secretary of the London Athletic Club.

GOOD CONDITION : A Guide to Athletic Training, for
Amateurs and Professionals. IFourth Thousand. Small 8vo,
cloth, 15,

MIDLAND NATURALIST. .Se page 20.
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MILTON, ¥ L., M.R.C.S.

THE STREAM OF LIFE ON OUR GLOBE: Iis
Archives, Traditions, and Laws, as revealed by Modern
Discoveries in Geology and Palxontology. A Sketch in
Untechnical Language of the Beginning and Growth of Life,
and the Physiological Laws which govern its Progress and
Operations.  Second Edition. Crown 8vo, cloth, 6.

MIVART, ST. GEORGE, F.R.S., V.P.Z.S.

MAN AND APES: An Exposition of Structural Resem-
blances and Differences bearing upon ‘Questions of Affinity
and Origin, With numerous Illustrations, Crown 8vo, cloth, 6z,

MONKHOVEN, D. VAN, Ph D,

PHOTOGRAPHIC OPTICS, including the description of
Lenses and Enlarging Apparatus. With 200 Woodcuts, Crown
&vo, cloth, 7s. 64,

MORRIS, Rev. F, 0., B. A.

BRITISH BIRDS, HISTORY OF. New Edition, En-
larged. Illustrated with 365 Coloured Engravings. Six
Volumes, super-royal 8vo, cloth, £6 6s., reduced price,
£4 145, 64,

BRITISH BUTTERFLIES, HISTORY OF, New
Edition, Enlarged. Illustrated with 72 beautifully Coloured
Plates. In One Vol., super-royal 8vo, cloth, £1 1s., reduced
price 16,

BRITISH MOTHS, NATURAL HISTORY OF. The

Plates contain nearly 2000 exquisitely Coloured Specimens. .

Four Vols., super-royal 8vo, cloth, £6 6s., reduced price,
A4 145, 6d.

NESTS and EGGS of BRITISH BIRDS, NATURAL .

HISTORY OF. New Edition, Enlarged. Illustrated
with 233 Coloured Plates. Three Vols., super-royal 8vo,
cloth, £3 3s., reduced price £2 8s.

NATURALIST'S LIBRARY (THE). Edited
WILLIAM JARDINE, F.L.S., F.R.S. Containing numerous
Portraits and Memoirs of Eminent Naturalists. Illustrated
with 1,300 Coloured Plates, Forty-two Volumes, fcap. Svo,
cloth, gilt tops, £9 gs.

THE LIBRARY comprises. —BIRDS, 15 Vols, British
Birds, 4 Vols., Sun Birds, Humming Birds, 3 Vols., Game
Birds, Pigeons, Parrots, Birds of Western Africa, 2 Vols.,
Fly-Catchers, Pheasants and Peacocks, &c. ANIMALS,
14 Vols. Introduction, Lions and Tigers, British Quadrupeds,
Dogs, 2 Vols., Horses, Ruminating Animals, 2 Vols., Ele-
phants, Marsupialia, Seals, Whales, Monkeys, and Man.
INSECTS, 7 Vols. Introduction to Entomology, British

by Sir-

[
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Butterflies and Moths, 2 Vols., Foreign Butterflies and Moths,
2 Vols., Beetles, Bees, FISHES, 6 Vols. Introduction
and Foreign Fishes, British Fishes, 2 Vols., Perch Family,
Fishes of Guiana, 2 Vols.

Fuller Details of these will be found under the authors’
names. See BUSHNAN, DunNcAN, HAMILTON, JARDINE,
MACGILLIVRAY, MARTIN, SCHOMBURGK, SELBY, SMITH,
SwainsoN, WATERHOUSE.

NAVE, FOHANN,

THE COLLECTOR'S HANDY-BOOK of Algs,
Diatoms, Desmids, Fungi, Lichens, Mosses, &. With
Instructions for their Preparation and for the Formation of an
Herbarium. Translated and Edited by Rev. W. W, SPICER,
M. A. Illustrated with 114 Woodcuts. Fcap. 8vo, cloth, 25, 64,

NEWMAN, EDWARD, F.Z.5.

BRITISH BUTTERFLIES (AN ILLUSTRATED
NATURAL HISTORY OF). With Life-size Figures
from Nature of each Species, and of the more striking Varie-
ties, &c. &c. Super-royal 8vo, cloth, 7s. 64.

BRITISH MOTHS (AN ILLUSTRATED NATURAL
HISTORY OF). With Life-size Figures from Nature
of each Species, and of the more striking Varieties ; also full
descriptions of both the Perfect Insect and the Caterpillar,
together with Dates of Appearance and Localities where
found. Super-royal 8vo, cloth gilt, 20s.

The above Works may also be had in One Volume, cloth gill, 255.

NEWTON, FOSEFPH, F.R H.S.

THE LANDSCAPE GARDENER: A Practical Guide
to the Laying-Out, Planting, and Arrangement of Villa
Gardens, Town Squares, and Open Spaces, from a Quarter
of an Acre to Four Acres. For the use of Practical Gar-
deners, Amateurs, Architects, and Builders. With 24 Plans.
Feap. folio, cloth, 125,

NOTES ON COLLECTING AND PRESERVING
NATURAL HISTORY OBJECTS. Edited by ]. E.
TavLOR, F.L.S., F.G.S., Editor of ** Science Gossip.” With
numerous Illustrations. Crown 8vo, cloth, 3s. 6d.

Contents —Geological Specimens, by the Editor ; Bones, by E. F. ELwin;
Birds' Eggs, by 1. SouvrnwsLL, F.Z.S.; Butterflies, by Dr. KNAGGS ;
Beetles, by E. C. Rvg, F.Z.S.: Hymenoptera, by J. B. BRIDGMAN ;
Fresh-water Shells, by Prof. Raveu Tate, F.G.S.; Flowering Plants,
by James BritTEN, F.L.S.; Trees and Shrubs, by Prof. Buckman,
F.G.S.: Mosses, by Dr. Brarruwarte, F.L.5.; Fungi, by W. G. SMITH,
F.L.S.: Lichens, by Rev, J. Crompig ; Seaweeds, by W. GRATTANN.

PARKIN, FOHN, F.R.C.P., F.R.C.5. )
GOUT : Its Causes, Nature, and Treatment. With
Directions for the Regulation of the Diet. Second Edition,
demy 8vo, cloth, 5s.
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PASCOE, C. E.

THE PRINCIPAL PROFESSIONS, A PRACTICAL
HANDBOOK TO. Compiled from Authentic Sources,
and based on the most recent Regulations concerning admis-
sion to the Navy, Army, and Civil Services(Home and Indian),
the Legal and Medical Professions, the Professions of a Civil
Engineer, Architect and Artist, and the Mercantile Marine.
Crown 8vo, cloth, 3s. 6d.

PHILLIPS, LAWRENCE B., F.KR.4.85,

THE AUTOGRAPHIC ALBUM: A Collection of 470
Facsimiles of Holograph Writings of Royal, Noble, and
Distinguished Men and Women of Various Nations, é&c.
Small 4to, cloth, 12s.

PHIN, J., Editor of American Journal of Microscopy.
HOW TO USE THE MICROSCOPE. Practical Hints
on the Selection and Use of the Microscope, intended for

Beginners. Second Edition, fully Illustrated and Enlarged.
Crown 8vo, cloth, 3s. 64.

POPULAR SCIENCE REVIEW: A Quarterly Summary
of Scientific Progress and Miscellany of Entertaining and
Instructive Articles on Scientific Subjects, by the Best Writers
of the Day. StcoND SErIES. Edited by W. S. DALLas,
F.L.S., F.G.S. With high-class Illustrations by first-rate
Artists. The FIrsT SERIES, edited by Dr. HENRY LAWSON,
F.R.M.S., is Complete in 15 Volumes, fully Illustrated.
Price in Parts, £7 125 64. ; in cloth gilt, £9 2s. ; in half
morocco, extra, £II 8. SECOND SERIES, Vols. I and 2, in

Numbers, £1 ; in cloth gilt, £1 4s.; in half morocco, extra,
AL 125, See also page 28.

PROCTOR, RICHARD 4., B.A., F.R.A.S.

HALF-HOURS WITH THE STARS: A Plain and
Easy Guide to the knowledge of the Constellations ; showing,
in 12 Maps, the position of the principal Star-groups, night
after night throughout the Year, with Introduction and a

separate Iixplanation of each Map. Tenth Thousand. Demy
4to, boards, 5s.

HALF-HOURS WITH THE TELESCOPE: A Popular
Guide to the Use of the Telescope as a means of Amusement

and Instruction. Fifth Edition, Illustrated, Fcap. 8vo
cloth, zs. 6d. i

QUEKETT MICROSCOPICAL CLUB, Journal of the,
See page 29,
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ROBSON, ¥FOHN E.

BOTANICAL LABELS for Labelling Herbaria, adapted to
the names in the London Catalogue of Plants and the Manuals
of Professor BABINGTON and Dr. HOOKER, with Extra Labels
for all New Species and Varieties recorded in the recent
volumes of ‘* The Journal of Botany” and the Exchange Club
Reports. In all 3,576 Labels, with Index. Demy 8vo, §s.

ROOPER, GEORGE, Author of *‘ Flood, Field, and Fores!.”’

A MONTH IN MAYO. Comprising Characteristic Sketches
(Sporting and Social) of Irish Life, with Miscellaneous Papers.
Crown 8vo, cloth, 25 64.

THAMES AND TWEED : A Book for Anglers. Second
Edition. Crown 8vo, cloth, 15 64.

THE FOX AT HOME, and other Tales. With Illustrations
by G. BowErs and J. CARLISLE. Crown 8vo, cloth, 5s.
RUSSELL, C.
THE TANNIN PROCESS. Second Edition, with Ap-
pendix. Fcap. 8vo, cloth, 2s. 64.
SCHAIBFLE, CHARLES H., M.D., Pi.D.
FIRST HELP IN ACCIDENTS : Being a Surgical Guide

in the absence, or before the arrival, of Medical Assistance, for
the use of the Public. Fully Illustrated. 32mo, cloth, 1s.

SCHLEIDEN, 7. M., 21.D.

THE PRINCIPLES OF SCIENTIFIC BOTANY ; or,
Botany as an Inductive Science. Translated by Dr. LAN-
KESTER., Numerous Woodcuts, and Six Steel Plates. Demy
8vo, cloth, 105, 64.

SCHMIDT, ADOLPH, assisted by GRUNDLER, GRUNOW,
FANECH, &e.

ATLAS OF THE DIATOMACEZZ. This magnificent work
consists of Photographic Reproductions of the various forms of
Diatomaces, on Folio Plates, with description (in German).
Price to Subscribers, for Twelve Parts, payable in advance,
£3 125, To be Completed in about 25 Parts. (Fowrleen Farts
are now ready.)

SCHOMBURGK, R. H., M.D.

THE NATURAL HISTORY OF THE FISHES OF
BRITISH GUIANA. With 66 Coloured Plates. Two
Vols., fcap. 8vo, cloth, gs.

SCIENCE GOSSIP. A Medium of Interchange and Gossip
for Students and Lovers of Nature. Edited by J. E. TAYLOR,
F.L.S., F.G.S., &c. Published Monthly, with numerous
Illustrations. Price Fourpence, or by post Fivepence. I3
Volumes published, price 5s5. each, See also page 28.




Hardwicke and Dogue. 21

—_—

SELBY, P. ¥., F.R.S., F.L.S.
THE NATURAL HISTORY OF PIGEONS. With 30
Coloured Plates. Fcap. 8vo, cloth, 4. 64.

THE NATURAL HISTORY OF PARROTS. With 3o
Coloured Plates. Fcap. 8vo, cloth, 4s5. 64.
SHARPE, W., M.D., Surgeon Army Medical Department.
MAN A SPECIAL CREATION ; or, The Pre-ordained
Evolution of Species. Crown 8vo, cloth, 6s.

THE CONQUEROR’S DREAM, and other Poems. Crown
8vo, cloth, 2s. 64.

SHOOTING ON THE WING. Plain Directions for ac-
quiring the art of Shooting on the Wing.  With useful Hints
concerning all that relates to Guns and Shooting, and particu-
larly in regard to the Art of Loading so asto Kill. By an
Old Gamekeeper. Crown 8vo, cloth, 3s. 64.

SIMMONDS, P. L., Editor of the Fournal of Applied Science.

WASTE PRODUCTS AND UNDEVELOPED SUB-
STANCES : A Synopsis of Progress made in their Economic
Utilization during the last Quarter of a Century, at Home and
Abroad. Third Edition. Crown 8vo, cloth, 9s.

SCIENCE AND COMMERCE : Their Influence on our
Manufactures. A Series of Statistical Essays and Lectures
describing the Progressive Discoveries of Science, the Ad-
vance of British Commerce, and the Activity of our Principal
Manufactures in the Nineteenth Century. Fcap. 8vo, cl. 6s.

SMITH, Lieut. Col. C. H.

THE NATURAL HISTORY OF DOGS. With 6o
Coloured Plates. Two Vols., fcap. 8vo, cloth, gs.

THE NATURAL HISTORY OF HORSES. With 35
Coloured Plates. Fcap. 8vo, cloth, 4s. 64.

THE NATURAL HISTORY OF MAMMALIA. With
30 Coloured Plates. Fcap. 8vo, cloth, 4s. 64.

THE NATURAL HISTORY OF MAN. With 34 Plates.

Fcap. 8vo, cloth, 4s. 6d.

SMITH, 7., A.L.S., late Curator of the Royal Gardens, Kew.

FERNS, BRITISH AND FOREIGN: The History,
Organography, Classification, and Examination of the Species
of Garden Ferns, with a Treatise on their Cultivation, and
Directions showing which are the best adapted for the Hot-
house, Greenhouse, Open Air Fernery, or Wardian Case. With
an Index of Genera, Species, and Synonyms. Fourth Edition,
revised and greatly enlarged, with New Figures, &c. Crown
8vo, cloth, 7s5. 64.

-"'\.
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—

BIBLE PLANTS : Their History. Witha Review of the
Opinions of Various Writers regarding their Identification.
Llustrated with 10 Lithographic Plates by W. H. Firch,
F.L.S. Crown 8vo, cloth, s,

SMITH, WORTHINGTON, F.L.S.

MUSHROOMS AND TOADSTOOLS: How to Distin-
guish easily the Difference between Edible and Poisonous
Fungi. Two large Sheets, containing Figures of 29 Edible
and 31 Poisonous Species, drawn the natural size, and
Coloured from Living Specimens. With descriptive letter-
press, 6s.; on canvas, in cloth case for pocket, 10s5. 64.; on
canvas, on rollers and varnished, 10s. 64. The letterpress may
be had separately, with key-plates of figures, 1s.

SOWERBY, %
ENGLISH BOTANY. Containing a Description and Life-
size Drawing of every British Plant. Edited and brought up
to the Present Standard of Scientific Knowledge, by T.
BosweLL SymE, LL.D., F.L.S., & With Popular De-
scriptions of the Uses, History, and Traditions of each
Plant, by Mrs. LANKESTER. Complete in 11 Volumes,
cloth, £22 8s.; half morocco, £24 12s.; whole morocco

£,28 3s. 6d.
SPICER, Rev. W. W., M. A.

A HANDBOOK OF THE PLANTS OF TASMANIA.

Illustrated with Woodcuts and a Coloured Frontispiece.
Crown 8vo, cloth, 7s. 64.

STABLES, W., M.D.

MEDICAL LIFE IN THE NAVY. Being the Experiences
of a Naval Surgeon, described for Non-professional Readers,
Fcap. 8vo, cloth, 2s, 64.

STEINMETZ, A.

SMOKER'S GUIDE (THE), PHILOSOPHER AND
FRIEND. What to Smoke—What to Smoke With—and
the whole ‘* What’s What” of Tobacco, Historical, Bota-
nical, Manufactural, Anecdotal, Social, Medical, &c. Sixth
Thousana. Royal 32mo, cloth, 1s,

SWAINSON, W., F.R.S., F.L.S.

THE NATURAL HISTORY OF THE BIRDS OF
WESTERN AFRICA. With 64 Coloured Plates. Two
vols., fecap. 8vo, cloth, gs.

THE NATURAL HISTORY OF FLYCATCHERS.
With 31 Coloured Plates, Tcap. 8vo cloth, 4s. 64.
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SVMONDS, Rev. W. S., Rector of Pendock.

OLD BONES; or, Notes for Young Naturalists. With
References to the Typical Specimens in the British Museum.
Second Edition, much improved and enlarged. Numerous
Illustrations. Fcap. 8vo, cloth, 2s5. 6d.

TATE, Professor RALPH, F.G.S.

BRITISH MOLLUSKS; or, Slugs and Snails, Land and
Fresh-water. A Plain and Easy Account of the Land and
Fresh-water Mollusks of Great Britain, containing Descrip-
tions, Figures, and a Familiar Account of the Habits of each
Species. Numerous Illustrations, coloured by hand. Fcap.

8vo, cloth, 6s.

TAYLOR, ¥ E., F.L.S., F.G.S., Edilor of ** Science Gossip.”

FLOWERS : Their Origin, Shapes, Perfumes, and Colours.
Illustrated with 32 Coloured Figures by SOWERBY, and 161

Woodcuts. Second Edition. Crown 8vo, cloth gilt, 7s. 64.

HALF-HOURS IN THE GREEN LANES. A Book
for a Country Stroll. Illustrated with 300 Woodcuts. Fourth
Edition. Crown 8vo, cloth, 4s.

HALF-HOURS AT THE SEA SIDE; or, Recreations
with Marine Objects. Illustrated with 250 Woodcuts. Third
Edition. Crown 8vo, cloth, 4s.

GEOLOGICAL STORIES: A Series of Autobiographies in
Chronological Order. Numerous Illustrations. Fourth Edition.
Crown 8vo, cloth, 4s. 64.

THE AQUARIUM : Iis Inhabitants, Structure, and Manage-
ment. With 238 Woodcuts. Crown 8vo, cloth extra, 6s.

See also NOTES ON COLLECTING AND PRESERVING INNATURAL
History OBJECTS. -

TRIMEN, H,, M.B. (Lond. ), F.L.S., and DYER, W. T., B.A.
THE FLORA OF MIDDLESEX: A Topographical and
Historical Account of the Plants found in the County. With
Sketches of its Physical Geography and Climate, and of the
Progress of Middlesex Botany during the last Three Centu-

ries. With a Map of Botanical Districts. Crown 8vo, 12s. 64.

FRIPE, F FE.
BRITISH MOSSES: Their Homes, Aspects, Structure, and
Uses. Containing a Coloured Figure of each Species, etched
from Nature. Illustrated with 39 beautifully Coloured Plates.

Two Vols., super-royal 8vo, cloth, £2 10s., reduced price,
A1 17s. 64,

K
e
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TROTTER, M. E.

A METHOD OF TEACHING PLAIN NEEDLE-
WORK IN SCHOOLS. Illustrated with Diagrams and
Samplers. New Edition, revised and arranged according to
Standards. Demy 8vo, cloth, 2s. 64.

TURNER, M., and HARRIS, IV,

A GUIDE to the INSTITUTIONS and CHARITIES
for the BLIND in the United Kingdom. Together with
Lists of Books and Appliances for their Use, a Catalogue
of Books published upon the subject of the Blind, and
a List of Foreign Institutions, &c. Demy 8vo, cloth, 3s.

TIWVINING, THOMAS, F.S.A.

SCIENCE MADE EASY. A Connected and Progressive
Course of Ten Familiar Lectures. Six Parts, 4to, price Is.
each. Contents :—Part 1. Introduction, explaining the purpose
of the present Course, and its use in Schools, or for Home
Study.—Part II. Lecture I. The first Elements of Mechani-
cal Physics. Lecture I1. Mechanical Physics (continued).—
Part IIl. Lecture III. Mechanical Physics (concluded).
Lecture 1V. Chemical Physics.—-Part IV, Lecture V. In-
organic Chemistry. Lecture VI. Organic Chemistry.—Part
V. Lecture VII. Outlines of the Mineral and Vegetable King-
doms. Lecture VIIL. OQutlines of the Animal Kingdom.—
Part VI. Lecture IX. Human Physiology, with Outlines of
Anatomy.  Lecture X. Human Physiology (concluded ).

A Series of Diagrams illustrating the above has been published,
a list of which may be had on application.

“ For their perspicuity, cheapness and usefulness, we heartily commend this
course of Lectures to all primary schools and to very many populous localities
where it is desired by influential residents to impart pleasing and instructive
information free from high-class scientilic phraseology."— Fournal of Applied
Setence.,

UP THE RIVER from WESTMINSTER to WINDSOR.
A Panorama in Pen and Ink, 1llustrated with 81 Engravings
and a Map of the Thames. Demy 8vo, 1s. 64,

VICTORIA INSTITUTE, or Philosophical Society of
Great Dritain, Journal of the Transactions of. Edited by
the Honorary Secretary, Captain F. W. H. PETRIE,
F.R.S.L., F.G.S., &c. Demy 8vo. Vol. XII. PartI. 75, Od.
Part I1. 35. 64. Vols. 1. to XI., cloth, gilt tops, price
AT Ts. each, Most of the more important articles are
published also in pamphlet form. A list of these may be
had on application,
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VINCENT, FOHN.
COUNTRY COTTAGES: A Series of Designs for an Im-
proved Class of Dwellings for Agricultural Labourers. Folio,
cloth, 12s.

WAITE, S: C,

GRACEFUL RIDING: A Pocket Manual for Equestrians.
Illustrated. Fcap. 8vo, cloth, 2s. 64.

WALFORD, E., M.A., Late Scholar of Balliol College, Oxford.

PLEASANT DAYS IN PLEASANT PLACES:
Notes of Home Tours, Contents: Dorney and Burnham—
Shanklin— Hadleigh— St. David’s—Winchilsea—Sandwich
—St. Osyth’s Priory—Richborough Castle—Great Yarmouth
—Old Moreton Hall—Cumnor—Ightham—Shoreham and
Bramber — Beaulieu — Kenilworth — Tattershall Tower —
Tower of Essex. Illustrated with numerous Woodcuts.
Crown 8vo, cloth extra, 5.

THE COUNTY FAMILIES; or, Royal Manual of the
Titled and Untitled Aristocracy of the Three Kingdoms, It
contains a complete Peerage, Baronetage, Knightage, and
Dictionary of the Landed Commoners of England, Scotland,
Wales, and Ireland, and gives a Brief Notice of the Descent,
Birth, Marriage, Education, and Appointments of each Person
(in all about 11,000), his Heir Apparent or Presumptive, a
Record of the Offices which he has held, together with his
Town Address and Country Residences. 1,200 pages.
Imp. 8vo, cloth gilt, £2 10s. Published annually.

THE SHILLING PEERAGE. Containing an Alphabetical
List of the House of Lords, Dates of Creation, Lists of
Scotch and Irish Peers, Addresses, &c. 32mo, cloth, 1.
Published annually.

THE SHILLING BARONETAGE. Containing an Alpha-
betical List of the Baronets of the United Kingdom, Short
Biographical Notices, Dates of Creation, Addresses, &c.
32mo, cloth, 15, Published annually.

THE SHILLING KNIGHTAGE. Containing an Alpha-
betical List of the Knights of the United Kingdom, Short
Biographical Notices, Dates of Creation, Addresses, &c.
32mo, cloth, 15s. Published annually.

THE SHILLING HOUSE OF COMMONS. Containing
a List of all the Members of the British Parliament, their Town
and Country Addresses, &c. 32mo, cl., 1s. Published annually.

THE COMPLETE PEERAGE, BARONETAGE,
KNIGHTAGE, AND HOUSE OF COMMONS. In

One Volume, royal 32mo, cloth extra, gilt edges, 55. Pub-
lished annually.
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WATERHOUSE, G. R.

THE NATURAL HISTORY OF MARSUPIALIA.
With 34 Coloured Plates. Fcap. 8vo, cloth, 4s. 64,

WATFORD NATURAL HISTORY SOCIETY, Trans-
actions of the. .See page 29.

WHINFIELD, W, H.
ETHICS OF THE FUTURE, Demy 8vo, cloth, 125,

WILSON’'S AMERICAN ORNITHOLOGY ; or, Natural
History of the Birds of the United States ; with the Continua-
tion by Prince CHARLES LuciAN BONAPARTE. New and
Enlarged Edition, completed by the insertion of above One
Hundred Birds omitted in the original Work, and by valuable
Notes and Life of the Author by Sir WiLLIAM JARDINE.
Three Vols. Large Paper, demy 4to, with Portrait of WiLson,
and 103 Plates, exhibiting nearly 400 figures, carefully Co-
loured by hand, half-Roxburghe, £6 6s.

WOOSTER, DAVID,

ALPINE PLANTS. Descriptions and 103 accurately
Coloured Figures of some of the most striking and beautiful
of the Alpine Flowers. One Vol., super-royal Svo, cloth,
A1 55, reduced price, 18s. od.

ALPINE PLANTS. Second Series. Containing Fifty-four
Coloured Plates, with one or two Figures on each Plate.
Descriptions and accurately Coloured Figures of the most
striking and beautiful of the Alpine Plants. One Vol., super-
royal 8vo, cloth, £1 5s., reduced price 18s. 9d.

WYNTER, ANDREW, M.D., M.R.C.P.

SUBTLE BRAINS AND LISSOM FINGERS : Being
some of the Chisel Marks of our Industrial and Scientific
Progress. Third Edition, revised and corrected by ANDREW
STEINMETZ. Fecap. 8vo, cloth, 3s. 64.

CURIOSITIES OF CIVILIZATION. Being Essays re-
printed from the Quarterly and Edinburgh Reviews. Crown
Svo, cloth, 6s.

CERNPL G Gy PR, BR.SE.

A MANUAL of the HISTORICAL DEVELOPMENT
OF ART—Prehistoric, Ancient, Hebrew, Classic, Early
Christian.  With special reference to Architecture, Sculpture,
Painting, and Ornamentation. Crown 8vo, cloth, 6s.

SPIRITUALISM AND ANIMAL MAGNETISM, A
Treatise on Spiritual Manifestations, &c. &c., in which it is
shown that these can, by careful study, be traced to Natural
Causes, Third Edition. Crown 8vo, sewed, Is.
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Royal 16mo, cloth, Price One Shilling,

FEEALTH PRIMERS.

EDITORS:

J. LANGDON DowN, M.D., F.R.C.P., HENRY POWER, M.B,, F.R.C.S.
J. MORTIMER GRANVILLE, M.D., JouN TweEDY, F.R.C.S.

Under this title will be issued a Series of SHILLING PRIMERS on
subjects connected with the Preservation of Health, written and edited by
eminent medical authorities.

The list of Contributors includes the Jollowing names :—

G.W. BALFOUR, M.D., F.R.C.P.E., J. CRICETON BROWNE, M.D,,
F.R.S.E., SipNEY CouprLAND, M.D., M.R.C,P.,, JoHN CURNOW,
M.D., F.R.C.P,, J. LANGDON DowN,M,D., F.R.C.P., TILBURY FOX,
M.D., F.R.C.P,, J. MORTIMER GRANVILLE, M.D., F.G.S,, F.S.S.,
W. S. GreeEnrIiELD, M.D,, M.R.C.P,, C, W. HEeAaTon, F.C.5.,
HArRrRY LeAcH, M.R.C.P., G. Poorg, M.D., F.R.C.P., HENRY
Poweg, M.B,, F.R.C.5,, W. L. Purves, M.D., F.R.C.S., J. NETTEN
RADCLIFFE, Pres. Epidl. Soc., &c., C. H. RALFE, M.A,, M.D,,
S. RINGER, M.D., F.R.C.P., JouN TwegeEDpy, F.R.C.S., JoHN
WiLLiams, M.D., M.R.C.P.

Among the subjects selected for early pubdlication are—

Premature Death: Its Promotion and Prevention. [/ Aov.
Alcohol: Its Use and Abuse. L
Exercise and Training,. i
The House and its Surroundings.

Personal Appearances in Health and Disease.
Baths and Bathing.

The Heart and its Functions.

The 'Skin and its Troubles,

The Head.

Clothing and Dress.

Water,

Fatigue and Pain,

The Ear and Hearing.

The Eye and Vision,

Temperature in Health and Disease,

»y

2

13

32

London : HARDWICKE & BOGUE, 192, Piccadilly, W,
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PUBLISHED MONTHLY, Price 4d.

HARDWICKE’'S SCIENCE GOSSIP:

An lllustrated Medium of Interchange and Gossip
Jor Students and Lovers of Nature.

Edited by J. E. TAYLOR, F.L.8., F.G.S., &ec.

It contains much Information respecting Aquaria, Bees,
Beetles, Birds, Butterflies, Ferns, Fish, Fossils, Fungi, Lichens,
Microscopes, Mosses, Reptiles, Rocks, Seaweeds, Wild-flowers, &c.

Illustrated with numerous Woodcuts. Monthly, price 44. ;
Annual Subscription, 5s. (including Postage).

Thirteen Volumes are now published, bound in cloth,
price §5. eack.

PUBLISHED QUARTERLY, Price 25. 6d,

THE POPULAR SCIENCE REVIEW:

A Quarlerly Summary of Scientific Progress and Miscellany of
Lontertatming and Instructive Articles en Scientific Subjects.

Edited by W. §. DALLAS, F.L. S,

Assistant Secretary of the Geological Society.

In addition to Articies which are of abiding interest, the
PoPULAR SCIENCE REVIEW contains a Complete Record of Pro-
gress in every Department of Science, including :

ASTRONOMY, GEOGRAFPHY. MICROSC®PY.
BoTANY. GEOLOGY. PHOTOGRAPHY.
CHEMISTRY. MECHANICS. PHYSICS.
ETHNOLOGY. METALLURGY. Z00LOGY.

Quarterly, price 2s. 64, ; Annual Subscription (by post), 10s. 1cd.

Volumes L. fo XVII may be had, bound in cloih,
price 125, each.

e ——————

London : HARDWICKE & BOGUE 192 Piccadilly, W.
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PUBLISHED MONTHLY, Price 6d.
THE MIDLAND NATURALIST.

The Journal of the Associated Natural History, Philosophical,
and Archmological Societies and Field Clubs of the Midland
Counties. Edited by E. W. BADGER, and W. J. HARRISON,
F.G.S. Demy 8vo, Illustrated. Vol. I. commenced January, 1878,

PUBLISHED QUARTERLY.

THE QUARTERLY JOURNAL OF
CONCHOLOGY.
Containing Original Communications, Descriptions of New
Species, &c. Demy 8vo. Parts I to 8, 64. each; Parts g to 15,
1s5. each.

THE JOURNAL OF THE QUEKETT
MICROSCOPICAL CLUB.
Demy Svo, Illustrated. Parts 1 to 36 (Vol. V., Part 1) are
published, 1s. each.
# # A faw Sets of Vols. I. to IV. may still be had, bound in

¥*
cloth gilt, price £2 2s.

TRANSACTIONS OF THE
WATFORDNATURALHISTORYSOCIETY
AND HERTFORDSHIRE FIELD CLUB.

Demy 8vo, Illustrated. Parts 1 to 6, Is. each ; Part 7, Is. 64.
Parts 8 and 9, 1s. each.

PUBLISHED QUARTERLY.
PROCEEDINGS OF THE GEOLOGISTS’
ASSOCIATION.

Edited by J. LocaN LoBLEY, F.G.5. Demy 8vo, with Illus-
trations. Vol. 1., 8§ Parts, 64. each ; Vol. I1., 8 Paris ; Vol. TIT.,
8 Parts ;: Vol. IV., 9 Parts; and Vol. V., Parts 1 to 6, Is. each.

London : HARDWICKE & BOGUE, 192, Piccadilly, W,
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THE NATURALIST'S LIBRARY.

Edited by Sir WILLIAM JARDINE.

With numerous Portraits and Memoirs of Eminent Naturalists. Forty-
two Volumes, feap. 8vo, 1,300 Coloured Plates, red cloth, gilt, £g gs.

** This is, perhaps, the most interesting, the most beautiful, and the cheapest
series ever offered to the public.”"— 4 Zkenaun:.

The Library includes the Jollowing Works :

JARDINE, Sir W. . ., . . British Birds. 4 vols.
o o + + =« .+ Sun Birds.
G 5 - + « « Humming Birds. 2 vols.
MARTING W. C. L. . . .. Game Birds
SELBY, P.J. . . . . . Pigeons,
v A T e LT
SWAINSON, W. . . . . . Birds of Western Africa. 2 vols.
s $s __+ s« = o« o Flycatchers.
JARDINE, Sir W, . . . . Pheasants, Peacocks, &c.
SmiTH, C. H. . . . ., . Introduction.

JARDINE, Sir W, . . ., . Lions, Tigers.
MAcGILLIVRAY, W. . . . British Quadrupeds.
SMiTH, C, H., . . . . . Dogs. 2 vols.

. Horses.

] 1y UE R IR
JARDINE, Sir W. . . . . Ruminating Animals, 2 vols.
Xs " . » « « KElephants, &c.
WATERHOUSE, G. R. . . . Marsupialia,
HamirToN, R. . . . . . Seals, &c.
55 8 . » a + w « WWhales, &c.
JARDINE, Sir W, . . . . Monkeys.

Duncan, J. . . . . . . Introduction to Entomology.
e « s« +« o« « « British Butterflies.
s 5w 8 oew s British Moths,
S5 » « « » o+ s« Poreign Butterflies.

. Foreign Moths,

5 s w e w e Beéstleg,

JARDINE, Sir W. . . . . DBees.

BusuNAN, J.S. . . . . Introduction and Foreign Fishes,
HaMiLTon, K. . . . . . British Fishes. 2 vols,
JArRDanE, S W. . . . . Perch, &ec.

SCHOMBURGK, R. H.. . . TFishes of Guiana. 2 vols,
SmITH, C. H. . . . . . Human Species.

The Volumes may also be had separately, Price 4s.6d each.
Full defails will be found under the Authors’ names,

London : HARDWICKE & BOGUE, 192, Piccadilly, W,
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sSecond Edition, crown 8vo, cloth gilt, 7s, 64.

R NS R Rl & S

Thetr Origin, Shaped, Perfumes, andy Colours.
BY J. E. TAYLOR, F.L.S., F.G.S,,
Editor of ‘¢ Science Gossip.”

A

COMNTENTS.
CHAP.
I. THE OLD AND NEW PHILOSOPHY OF FLOWERS.

II. THE GEOLOGICAL ANTIQUITY OF FLOWERS AND INSECTS.
IIl. THE GEOGRAPHICAL DISTRIBUTION OF FLOWERS.
IV. DITTO (continued,)

V. THE STRUCTURE OF FLOWERING PLANTS.

VI. RELATIONS BETWEEN FLOWERS AND THEIR PHYSICAL SUR-
ROUNDINGS.

VII. RELATIONS BETWEEN FLOWERS AND THE WIND.
VIII. THE COLOURS OF FLOWERS.

IX. THE EXTERNAL SHAPES OF FLOWERS.

X. THE INTERNAL SHAPES OF FLOWERS.

XI. THE PERFUMES OF FLOWERS,

XII. SociAL FLOWERS.
XIII. Birps AND FLOWERS.
XIV. THE NATURAL DEFENCES OF FLOWERING PLANTS,

Jllustrated with 32 Coloured Figures by Sowerby, and 161 Woodcuts,

““This is an altogether charming book, full of wisdom, cheerful, simple,
attractive, and informed throughout with a high purpose. Its object is to place
within reach of the general public in an agreeable form the results of the most
recent and comprehensive botanical research. The author is so bold as to ask
why flowers were made, and is not without means to answer the question re-
verently and truthfully. He connects them, by the aids that science supplies,
with the history of creation, and the records of the rocks, and with the history
of man, and the progress of the agricultural and horticultural arts, He tells
us how they are influenced by soil and climate, how changed and multiplied by
insects and other agencies, how their seeds are blown about the world, and
how, by innumerable divine appointments, it at last comes about that the life
of 2 man is environed and beautified with flowers. The work is rich in the
results of travel, and it happily connects the vegetable products of the zlobe
with the conditions that favour them and the wants they satisfy. It is therefore
a book for all ages, and for botanists and gardeners, as well as for such as rather
too gladly confess they know nothing about plants. We should like to see it on
¢very respectable family table in the whole length and breadth of theé United
Kingdom."—Gardencrs’ Magazine.

London : HARDWICKE & BOGUE, 192, Piccadilly, W.
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BOGUE’S HALF-HOUR VOLUMES.

/ THE GREEN LANES: A Book for a Country Stroll. By

J. E. Tavior, F.L.S.,, F.G.5. Illustrated with 300 Woodcuts. Fourth
Edition. Crown 8wvo, cloth, 45.

THE SEA-SIDE; or, Recreations with Marine Objects.

By J. E, Tavror, F.L.S,, F.G.S. Illustrated with 150 Woodeuts, Third
Editon. Crown 8vo, cloth, 4s.

GEOLOGICAL STORIES: A Series of Autobiographies in

Chronological Order. By J. E. Tavior, F.L.S., F.G.5. Numerous
Lllustrations, Fourth Edition. Crown 8vo, cloth, 4s.

THE AQUARIUM : Its Inhabitants, Structure, and Manage-

ment. By J. E. Tavior, F.L.S. F.G.S. With 238 Woodcuts. Second
Edition. Crown 8vo, cloth extra, 6s.

THE MICROSCOPE : A Popular Guide to the Use of the

Instrument. By E. LankesTer, M.D., F.R.S. With 250 Illustrations.
Sixteenth Thousand. Fcap. 8vo, cloth plain, zs. 64. ; coloured, 4.

THE TELESCOPE: A Popular Guide to its Use as a

means of Amusement and Instruction. By R. A. Procrok, B.A. With
numerous Illustrations on Stone and Wood. Fiith Edition. Fcap. 8vo,
cloth, zs. 64.

THE STARS : A Plain and Easy Guide to the Constellations,

By R. A. Proctor, B.A. lllustrated with 12z Maps, Ninth Thousand.
Demy 4to, boards, ss.

ENGLISH ANTIQUITIES. By LLEWELLYNN JEWITT,
I"S.A. Contents:— Barrows, Stone Arches, Cromlechs — Implements of
Flint and Stone—Celts and other Instruments of Bronze—Roman Roads,
‘Tuwns, &c. — Tesselated Pavements, Temples, Altars — Ancient Pottery—
Arms and Armour—5Sepulchral Slabs and Brasses— Coins—Church Bells—
Glass—Stained Glass—Tiles—Tapestry—Personal Ornaments, &c. With
oo Woodcuts., Crown 8vo, cloth extra, 5s.

ENGLISH FOLK-LORE. By the Rev, T. F. THISELTON

Dyer. Conifents: — Trees — Plants — Flowers — The Moon — Birds —
Aunimals—Insects—Reptiles— Charms—Birth—Baptism — Marriage— Death
— Days of the Week—The Months and their Weather Lore —Bells—Miscel-
laneous Folk-Lore. Crown 8vo, cloth, s5s.

PLEASANT DAYS IN PLEASANT PLACES." Notes

of Home 'Tours. By Epwarp WarLrorp, M.A., late Scholar of Balliol
College, Oxford, Editor of ** County Families,” &c. Contents :—Dorney
and Burnham - Shanklin - Hadleigh—St. David's—Winchilsea—Sandwich
—5t. Osyth's Priory—Richborough Castle—Great Yarmouth—Old Moreton
Hall— Cumnor—Ightham—Shoreham and Bramber—Beaulieu— K enilworth
—Tattershall Tower—Tower of Essex, Illustrated with numerous Wood-
cuts. Crown 8vo, cloth extra, s5s.

Qther Folwmes in Preparation.

J. OGDEN AND CQ., FPRINTERS, 172, 5T. JOHN STREET, E.C.
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