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PREFACKE

TO THE SIXTH EDITION.

WirHouT materially altering the subject-matter of this
little book, the issue of a new edition affords the oppor-
tunity of revising and amplifying some points in the work

which appeared to require further elucidation.

Harley Street, W,
December, 18g6.
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TO THE FIRST ERITION.

THESE notes are published with a view of enabling Prac-
titioners to diagnose and correctly estimate the value of the
phenomena indicating the state of a patient’s refraction.
They are intended to furnish a basis for observation, and
it is hoped that they will make evident the necessity which
exists for personally working out a large number of refraction
cases in order to acquire anything like proficiency in pre-
scribing correct glasses.

To those friends who have aided me by their sugges-
tions I would take this opportunity of expressing my best
thanks.

March, 1881.
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REERAC TION=OE THE BYIE

INTRODUCTION.

THESE pages have been written in the hope that they may
be of service to beginners, and to physicians and general
practitioners, who, systematically using the ophthalmo-
scope in their investigation of disease, must avail them-
selves of the information thereby afforded regarding the
patient’s refraction, in order that due allowance may ke
made for any error which exists. If patients can assist by
their answers, much wvaluable information is afforded by
the use of test-types and glasses, a description of which,
with the information to be derived therefrom, has been
therefore introduced.

Information is given on the subject of the glasses re-
quired in the more ordinary cases, but for a knowledge of
the various diseases which accompany and complicate
many of the errors of refraction, the reader is referred to
the works already published on that subject, to the study
of which these notes are intended to prepare the way.

So essential is a constant remembrance of some of the
facts hereafter mentioned, that, at the risk of tautology,
they have been kept constantly before the reader. The
plan which has been found so useful in other branches of
medical study has been adopted here—viz., that of working

I



2 REFRACTION OF THE EYE.

out from the symptoms the nature of the disease in prefer-
ence to the method of naming the disease and then describ-
ing the symptoms accompanying it.

In making an estimation of the refractive character of
an eye, it is especially necessary to proceed systematically.
On a patient complaining of ¢ bad sight" the vision of each
eye must always be tested separately, and we should examine
him somewhat in the following manner :

1. Listen carefully to the nature of his complaint.

2. Test the near and distant vision without glasses.

3. Estimate the refractive character of the eye by either

(a) Ophthalmoscopy,
(b) Retinoscopy ;
both of which are objective methods.

4. Examine the eye with an ophthalmoscope in order to
ascertain whether any lesion other than that of refraction
exists.

5. Test the distant and near vision with the glasses for
whose use the previous examination has indicated the
necessity.

Two methods of notation are at present in vogue (vide
Chap. III.). The new system of numeration is the one
which is now almost universally employed, and it has
been adopted in the text. The approximately corresponding
measurements in English inches have, however, been given
in brackets for the convenience of those who prefer the old
method.

Only so much ophthalmoscopy has been introduced as
was necessary to explain the phenomena of refraction.




ACTION OF RAYS AND LENSES. 3

CHAPTER L.
ActioN oF Ravs anp LENSES.

(@) Ravs of light issuing from every point of any object
diverge in all directions. The nearer an eye is to such an
object, the more of its diverging rays does it intercept ; and,
vice versa, the further the eye is removed, the fewer are the
divergent rays which reach it—i.c., the more parallel are
the rays which enter it. Only from objects at an infinite
distance do we receive absolutely parallel rays.

For practical purposes, however, we may consider those
rays to be parallel which proceed from an object situated
at a distance of 6 m. (20 ft.) or more.

b

FiG: 1.

(b) Parallel rays (Fig. 1, Aa, Bb) passing through a convex
spherical lens come to a focus at a point F¥, on the other
side of the lens. This point is called the ¢ principal focus
of the lens, and the distance from this point to the centre
of the lens is named ¢ the focal distance " or * focal length
of the lens. Conversely, rays proceeding from a point

1—2



4 REFRACTION OF THE EYE.

situated at the principal focus of the lens emerge parallel to
each other.

(¢) Diverging rays (Fig. 1, Ma, Mb), after traversing
such a lens, unite at a point K, which is situated further
from the lens than the principal focus. Conversely, rays
proceeding from a point further from the lens than its
principal focus, after passing through it, emerge as con-
vergent rays.

(d) Converging rays (Fig. 1, Ca, Cb), after traversing a
convex lens, meet at a point H, which is nearer to the lens
than its principal focus. Conversely, rays from a point
situated nearer to the lens than the principal focus are, on
emerging from the lens, still divergent, though less so than
before passing through it.

(¢) Paraliel rays (Fig. 2, Aa, Bb), after traversing a con-
cave spherical lens, diverge (aC, bC) as if proceeding from
a point F ( the virtual focus™) situated on the same side
of the lens as that from which the parallel rays proceed.
The distance of this point from the lens is the “ negative
focal length " of the lens. Conversely, rays which converge
as if proceeding to this point are rendered parallel by passing
through it.

(f) A cylindrical lens influences the course taken by rays
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of light in the same manner as a spherical, but acts most
on those proceeding in a direction at right angles to its axis.

¢) By the refraction of a lens is meant the property
which it possesses of altering the direction of rays tra-
versing it.

(k) The refracting power of a lens is indicated by the dis-
tance from it of the point at which parallel rays traversing
it meet, i.e., by its focal distance. The greater the focal
distance, the less is its refracting power, and vice versd.
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CHAPTER I1.
DEFINITIONS.

DEF. 1.—The refracting surfaces of the eye are, according to
Donders, (a) the anterior surface -of the cornea; () the
anterior surface of the lens; (¢) the anterior surface of the
vitreous. The transparent media together form the diop-
tric system of the eye, which influences the course taken
by rays of light traversing it in a manner very similar to a
biconvex lens.

DEF. 2.—Refraction of the eye means the effect which, by
reason of its form and structure, this organ produces upon
rays of light entering it when the action of the accommoda-
tion apparatus is completely suspended.

¥
=)
i B

FiG. 3.

DEeF. 3.—In emmetropia (Fig. 3) parallel rays Aa, Bb come
to a focus upon the retina F, when there 1s no accommaoda-
tion. Conversely, rays proceeding from points in the retina

emerge from the eye parallel to one another.
DEF. 4.—An ametropic eye is one in which, when there 1s
no accommodation, parallel rays do nof come to a focus upon
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the retina. Such an eye may be either myopic, hyperme-
tropic, or astigmatic.

DeF. 5.—A myopic eye (Fig. 4) is that in which, when
there is no accommodation, parallel rays come to a focus in
front of the retina, as at F. Conversely, rays issuing from

the retina R, which is behind the principal focus of the

FIG. 4.
dioptric system, emerge as convergent rays (Chap. 1., ¢)
which meet at a point M in front of the eye. Rays pro-
ceeding from this point (called the ‘ far point”) would
therefore be focussed on the retina.

DeF. 6.—A hypermetropic eye (Fig. 5) is that i which,
when there is no accommodation, parallel rays (Aa, Bb) are
so changed in direction that they tend to come to a focus at
F, behind the retina. Conversely, rays proceeding as if
from F would emerge from the eye parallel to one
another. Rays, therefore, from R, which is situated within
the focus of the dioptric system (vide Def. 1), emerge from
the eye diverging (Chap. 1., d) as if they were proceeding
from a point G,

The distance of this point behind the front part (nodal
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point) of the eye will, in any case, be equal to the focal
length of the convex lens, which, when held close to the
eye with its accommodation suspended, would bring parallel
rays to a focus on the retina. Ifor, since the rays from
the retina on emerging from the eye diverge as if they
issued from G, it follows that rays converging as if pro-
ceeding to G would meet on the retina at R. Conse-
quently, the convex lens which, with the aid of the dioptric
system of the eye, brings parallel rays to a focus at R,
would, without the aid of that system, bring them to a focus
at G, This latter point is therefore at the principal focus
of the lens (vide Chap. 1., b).

DEF. 7.—A regularly astigmatic eye is that in which there
is a difference in the degree of refraction in different meri-
dians; the two principal meridians (that is, the meridians
of greatest and least error) being always at »ight angles to
each other.

““ Regular astigmatism ' may exist in five different forms:

(a) Simple myopic =one principal meridian emmetro-
pic, the other myopic.

(b) Simple hypermetropic=one principal meridian
emmetropic, the other hypermetropic.

(¢) Compound myopic=both principal meridians
myopic, one more than the other.

(d) Compound hypermetropic=both principal meri-
dians hypermetropic, one more than the other.

(¢) Mixed =one principal meridian myopic, the other
hypermetropic.

DEF. 8.—An trregularly astigmatic eye is one in which there
are different degrees of refraction in different parts of the

various meridians.
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DEF. g.—A presbyopic eye is that in which the power of
accommodating for near objects is lost, owing to physio-
logical changes produced by advancing age, and there is,
consequently, an inability to define small objects situated
near to the eye (vide Presbyopia, Chap. XII.). It may
co-exist with any of the above-named conditions.

DEF. 10.—Anisometropia is a term used to denote that the
refractive condition of one eye differs from that of the other.

From the statements in this and the preceding chapter
the following deductions may be made:

Deduction 1.—In order that parallel rays may be brought
to a focus on the retina of a myopic eye, they must be made
to diverge as if they proceeded from the far point (Def. 5,
p. 7). This is effected by placing before the eye and close
to it the concave lens whose negative focal length equals
the distance of this point from the eye (Chap. 1., ).
The amount of the myopia is said to be equal to the
refracting power (Chap. 1., &) of this lens.

Deduction 2.—In order that parallel rays may be brought
to a focus on the retina of a hypermetropic eye at rest,
they must be made to converge as if they proceeded to the
point behind the eye from which retinal rays appeared to
issue (Fig. 5, G, p. 7). This is effected by placing before
and close to the eye a biconvex lens whose focal length is
equal to the distance of that point from the front of the
eye. The amount of the hypermetropia is said to be equal
to the refracting power of this lens.

Deduction 3.—In regular astigmatism one principal meri-
dian is corrected by a cylindrical lens. Correction of both
requires a bi- or spherico-cylindrical lens.
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CHAPTER II1.
OLp AND NEW SvysTEMS oF MEASUREMENT.

IN the old system the unit of measurement was a lens
whose focal length or refracting power was 1 inch.

Such a strong lens did not, however, exist in the trial
cases, and consequently the numbers of the lenses were
expressed by some fraction (4, ;4 etc.) indicating how much
their refracting power was less than the lens whose focal
distance was 1 inch.

The denominator of the fraction indicated in inches the
focal distance of any given lens.

It will thus be seen that the lenses whose focal distances
were 6 inches and 12 inches had respectively } and !, the
refracting power of the lens whose focal distance was 1 inch.
The intervals between the lenses were irregular, and the
difference between the refracting powers of any two lenses
had to be calculated by means of fractions.

In the new or ¢ dioptric ™ system the unit of measure-
ment is a lens whose focal distance or refracting power is
1 metre or * dioptre,”= 1 D. If two such lenses were
placed together they would have twice the refracting
power of this unit with half its focal distance.

A lens, therefore, having a refracting power equal to two
such units is expressed as 2 D., and has a focal distance of
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50 cm. In the same way a lens equal in refracting power
to ten such units= 10 D., and its focal distance is one-tenth
of that of the unit (= 10 ¢m.). Further, a lens whose
refracting power is only half that of the unit=-5 D., and
has twice the focal distance of the umt, viz., 200 cm.

The dioptric system of notation has now almost univer-
sally superseded the other system, because the intervals
between the lenses are regular, and the calculations are
made in whole numbers instead of fractions.

The focal length of any lens can be instantly estimated.
Thus, a division of the number of the lens in dioptres (D.)
into 100 gives the focal length of the lens in centimetres.
Conversely, the division of the focal length (in centimetres)
of any lens into 100 gives the strength of the lens in
dioptres.

In order to ascertain the corresponding numbers in the
two systems for any lens, we must remember that 1 dioptre
(or metre)=37 Paris inches and (39°4) nearly 40 English
inches, and that, therefore, the lens with 1 D. focal length
corresponds to the lens in the old series whose focal length
s 40 in. (#); 2 D. to a lens with double this refracting
power, or 7% (5%) of the old, and so on.

Where d, then, represents the number of dioptres, and a
the number of inches, we can ascertain (1) the lens in the
old series which corresponds to one of the new by the

d I
formula e and (2) the number of a lens in the new

system corresponding to one in the old by the formula
d=%
i
The following table gives the lens which, in an ordinary
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French or English trial case, will correspond most nearly
with any given dioptre.’

For greater accuracy in any special case the reader must
calculate according to the formulz given above.

0'25
0'50
0'75
I'0

1°25
1'50
1'75
2'0

2'25
2°50
275
30

3'50
4'0

4'50

TasrLe I.
Focal Focal Focal Focal Focal Focal
s e e e o [ R b e
inches. | inches. | metres. inches. | inches. | metres.
160 | 144 | 400 50 3 7 | 20
80 22 |- 200 550 | 7% 61 18
50 50 [ T33 b0 7 6 16
40 36 | 100 7°0 6 5 14
30 30 8o 30 5 4% 12°5
24 24 66 90 4% 4 I1
2 20 57 10°0 4 34 10
20 18 50 | 11°0 3% 3% 9
18 16 44. | 12'0 3+ 3 83
16 14 40 | 130 3 2§ 7:6
14 13 36 | 14°0 2% 24 71
I2 12 33 15°0 23 21 66
11 10 28 | 160 23 24 62
10 9 25 | 180 24 2 5°5
o] ) 22 20°0 2 14 5
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EEAREER [N
ACCOMMODATION.

DEF. 11.—By ‘ the accommodation of the eye” is meant the
power which we possess of bringing to a focus on the retina
rays proceeding from objects situated at various distances.
These distances range between the far point and the near
point. The far point (punctum remotum, p.r.) is the
point for which the eye is adjusted when the accommoda-
tion is totally suspended, and the near point (punctum
proximum, p.p.) is the point for which the eye is adjusted
when the whole of the accommodative power is called into
activity. The amount of accommodation thus exercised by
an eye in passing from a condition of extreme relaxation to
a condition of maximum tension is called the range or
amplitude (Donders) of accommodation. This amplitude |
may be represented by the convex lens, which, with com- i.
pletely suspended accommodation, would bring rays pro- |
ceeding from the near point to a focus on the retina.

Now, a biconvex lens whose focal length equals the
distance of the near pniﬁt from the eye will, when placed
close to an eye, render parallel the rays entering that organ
from its near point (vide Chap. 1., b).

Since in Emmetropia (E.), when the eye is at rest, parvallel
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rays come to a focus on the retina (Def. 3, p. 6), such a lens
represents in E. the amplitude of accommodation.

But in Hypermetropia (H.), when the eye is at rest, parallel
rays do nof come to a focus on the retina without the aid of a
convex lens (Chap. I1., Deduct. 2). Inorder to estimate the
amplitude of accommodation in this case, the strength of the
lens necessary to render the parallel rays sufficiently con-
vergent must therefore be added to that of the lens whose
focal length equals the distance of the near point from the
eye. Thus, if the H.=3 D, (), and the near point = 14 cm.
(6 ns.), then, to the lens whose focal length = 14 cm., viz.,
7 D. (}) we add that which brings parallel rays to a focus on
the retina, viz., 3 D. ({%). The amplitude, therefore, will
be 7D.4+3 D.=10D. (}3+=23).

From this 1t will be seen that, with the same amplitude of
accommodation, the near point is further from the eye in H.
than in E.

In Myopia (M,), since a concave lens is necessary to effect
the focussing of parallel rays on the retina (Chap. II.,
Deduct. 1), it is evident that in order to estimate the ampli-
tude of accommodation, the strength of the lens requisite to
render parallel rays sufficiently divergent to come to a focus on
the retina must be deducted from that of the lens whose focal
length equals the distance of the near point from the eye.
Thus, if the M. = 3 D. (1), (¢.¢., p.r. = 33°3 cm.), and the
near point = 76 cm. (3 ins.), then, from the lens whose focal
length = 76 cm., viz., 13 D., we must deduct that which
brings parallel rays to a focus on the retina, viz., 3 D. ({5).
The amplitude, therefore, will be 13 D.—3 D. = 10 D.
(3 -y5=21). From this we see that, with the same amplitude
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of accommodation, the near point is eloser to the eye in M,
than in E.

[t is further evident that, if the near point had been
the same for each of the foregoing examples, the amplitude
would have been greater in H., and less in M., than in E.

As age advances the near point recedes further from the
eye, so that in presbyopia there is an absolufe diminution of
the amplitude. The amount of the diminution varies with
the age of the individual. If the near point recedes until it
reaches the far point, the accommodation of course becomes
nil.
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EHEABETER SN

PERCEPTION OF A LINE.

Tre distinctness with which a line is visible depends upon
the sharp and well-defined perception of its margins ; if these
are indistinct the line appears hazy. A line may be taken
as made up of an infinite number of elements or points, from
each of which rays issue in all directions. To gain a distinct
image of any line, it is necessary that the rays from these
points, which emerge in planes at vight angles to its long
axis, should be brought to a focus at points on corresponding
planes on the retina, otherwise circles of diffusion are formed
in this transverse direction of the line, which overlap each
other, and finally, by projecting beyond its margins, give to
it an ill-defined and blurred outline, so that no distinct per-
ception of it 1s obtained. If from these same points the rays
emerging in planes paraliel to the long axis overlap each
other, it is only at the two extremities of the line that, by
projecting, they cause any blurring. The margins of the
line thus not being in any way affected, there is no inter-
ference with the outline, and a clear image 18 formed on the
retina.

If, then, a patient with his accommodation suspended,
and who is emmetropic in one meridian, and myopic or
hypermetropic in the other, be placed at 6 m. (20 ft.) from
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radiating lines of equal definition, he will see most distinctly
that line which runs at »ight angles to his emmetropic meridian.
Rays from points in the transverse planes of this line will,
by passing through the emmetropic meridian, come to a
focus on his retina, giving a distinct, well-defined image of
the margins, and hence a clear perception of the line. The
line parallel to the emmetropic meridian will, at the same
time, be the most éndistinct. Rays from ifs transverse planes
pass through the myopic or hypermetropic meridian. They
thus come to a focus, in the former case in front of, and in
the latter behind, the retina, producing circles of diffusion in
these planes, and a consequent blurring of the margins of
the line, so that no distinct image is obtained.

RurLe [.—We have, then, the rule that, in simple astig-
matism, the patient at 6 m. sees most distinctly the line
parallel to the plane of his error of rvefraction.

It follows, also, that a patient with either compound or
mixed astigmatism will not see any line distinctly at 6 m.

when his accommodation is suspended.

b
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CHAPTER VI.

DEescrirTioN oF TEsST-TyPEsS: METHOD OF EMPLOYING

THEM.

TrsT-TYPES are divided into: (a) Those adapted for ascer-
taining sear vision; and (b) those adapted for ascertaining
distant vision. In using them, we are obviously dependent
on the answers given by the patient. For children, illiter-
ate adults, and impostors, they are therefore an inferior
means of diagnosing and estimating the refractive condition
of an eye.
(a) TEST-TYPES FOR NEAR VISION.

Those generally in use for this purpose are Jaeger’'s or
Snellen’s. The latter are so graduated that each should be
read as far off as the distance for which it is marked. The
smallest should be seen at a distance of 50 cm. (18 ins.), and
the largest at 4 m. (12 ft.). These type;:lrﬂ given into the
patient’s hand, and we then note the smallest he can read,
and also the nearest and the farthest points at which it 1s
distinctly visible. The small types are chiefly useful in
testing the accommodation, but they also afford an indica-
tion of the presence and amount of myopia (vide Chap. X11.,
Myopia).

The wire optometer is perhaps the best means of ascer-

taining the position of the near point.
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L
(b) TEST-TYPES FOR DISTANT VISION.

Snellen’s types for this purpose are so graduated that
each should be distinctly legible as far off as the distance
for which it is marked. The largest should be seen at
60 m., and each succeeding line at 36, 24, 18, 12, g, and
6 m. respectively. The corresponding lines in the old
system were of such a size as to be legible at 200, 100, 70,
50, 40, 30, and 2o ft. respectively. Those who were ac-
customed to the old system, but who now use the new
metrical type, still speak of the second, third, and fourth
lines as if they were to be read at 100, 70, and 50 ft. respec-
tively, and they are therefore thus referred to in these pages,
though these distances do not absolutely correspond to the
distances at which these lines are meant to be read. The
distances at which the rest of the lines are to be read cor-
respond exactly in the two systems. The size of these
types is such that anyone with fairly good vision can read
them, and consequently many young Emmetropes can see
them clearly at a distance greater than that for which they
are marked.

In testing with these types, we place the patient at such
a distance that rays'issuing from them reach his eye as
parallel rays. For practical purposes, this is obtained at a
distance of 6 m. (20 ft.)—wvide Chap. 1., a—from which point
the lowest line should be read by the normal eye without
accommodation ; and in these pages this is the distance at
which the patient is always assumed to stand. By many,
however, 5 m. (16 ft.) is considered to be a sufficient dis-
tance. Ior testing astigmatism, some use a fan of radiating

202
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lines all of the same magnitude and definition. These
should all appear equally distinct to the normal eye at 6 m.
In noting the vision (V.), we employ a fraction whose
| numerator denotes the distance at which the patient stands,
and whose denominator indicates the lowest line which he
can read. The number of the line is designated by the
distance in metres (or feet) at which it should be legible.
Thus, normal V.=% (29), or 1; but if at 6 m. (20 ft.) the
patient read only the line which should be read as far off as
12 m. (40 ft.), we say V.=4% (£§), or 3. Seemg that our
object in testing refraction is always to have the accom-
modation suspended, we should not place the patient nearer
the types than 6 m. If it be necessary, however, in defec-
tive V. from other causes, we may allow him to approach the
types till he can read the largest ; if this be at a distance of,
say, 2 m. (6 ft.), then V. =% (3039)-

Dr. Snellen’s test-types may be obtained from Messrs.
Williams and Norgate, Henrietta Street, Covent Garden ;
but some types corresponding to those arranged by him
have, by his kind permission, been introduced at the end of
this book for purposes of illustration. The number over
each type indicates in metres and feet the distance at which
it should be legible ; and in the types for testing near vision
the figure in the right-hand corner denotes the approximately

corresponding number of Jaeger's type.
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CHAPTER VII.
INDICATIONS AFFORDED BY Usk oF TEsT-TYPES.

Note.—In the following section the patient is tested without
glasses, then :

Indication 1.—If a patient read Jaeger 1 (]J. 1) or Snellen 1
(Sn. 1) with a good range, and read also § (3§) pertectly,
he is probably emmetropic. He cannot be myopic, though
he may be hypermetropic or somewhat astigmatic; for
a hypermetropic or slightly astigmatic patient with active
accommodation could accomplish this.

Indication 2.—If a patient over forty years of age read only
the larger |. or Sn. types (or perhaps even the smaller), but
only on condition that he holds them at a considerable
distance, while at the same time he can read § (3§) per-
fectly, he is probably simply presbyopic.

Indication 3.—If a patient must hold the types close to his
eye, but can then read even the finest, though he cannot see
a5 (55%), he is myopic.

NoTe.—A patient may read Sn. 1 as far as 50 cm. (18 ins.),
or even Sn. 2 as far as 6o cm. (2 ft.), together with some of
the larger distance types, such as % ($&%). In this case he
1s very slightly myopic. IN.B.—Since such a patient can read
Sn. 1 up to within a short distance from his eye, he is thus
easily distinguished from the following :
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Indication 4.—I1f a patient read only the larger series of
the small types, and the smaller series not at all, or only
very imperfectly, while at the same time the distant vision
1s very defective, we suspect either some form of astigmatism
or hypermetropia without accommodation.

In a patient under forty years of age it is probably the
former, but in one over that age it may be either, though it is
frequently only the latter condition which exists.

Indication 5.—1f a patient under forty or forty-five can read
only such large types as Sn. for 4 m. (J. 16), while he can
read § (29), he has paralysis of accommodation. This may be
proved by giving him a strong convex lens, such as + 3 D.
(12 ins.), when he will read Sn. 1 or ]. 1 at the focal distance
of the lens. (Chap. IV., p. 13.)

Indication 6.—If a patient whose accommodation is sus-
pended see quite distinctly one only of the radiating lines
at 6 m., he is emmetropic only in the meridian at »ight angles
to this line, and either hypermetropic or myopic in the
other. (Chap. V., p. 16.)
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CHAPTER VIII.
[NDICATIONS AFFORDED BY MEANS OF MIRROR ALONE.

“ DIRECT METHOD."'

Ix order that the indications of the refraction afforded by
this method may be realized, the observer, if he be not
emmetropic, must correct any error of his own refraction
by means of spectacles or of a lens placed behind the
sight-hole of the mirror. He should then seat himself
opposite to and 3 or 4 ft. away from the patient, who
is to gaze steadily at the darkened wall in front of him,
looking towards the left side of the observer’s head when
the left eye is under examination, and wvice versi when the
right is examined. By this means the optic disc is brought
into the axis of vision of the observer. The latter must
now throw the light from his mirror into the patient’s eye,
and, keeping the fundus illuminated, should move his head
in various directions. '

Indication 1.—If he then see nothing more than the red
reflex of the fundus, or at most a blurred image of the disc,
the eye is emmetropic or very slightly myopic. (Vide explana-
tion, p. 25.)

Indication 2.—I1f he see the image of the disc and its
vessels moving in the same direction as, or with, his uwn\
head, the patient is hypermetropic. (Vide p. 28.)

Indication 3.—1If the vessels in one meridian only are visible,
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and these move with the observer's head, there is Jyper-
metropia in one meridian only, viz., in that at right angles to
the one in which the vessels are visible, etc. = simple hyper-
metvopic astigmatism. (Vide explanation, p. 28, and compare
with Chap. V.)

Indication 4.—If the image of the disc and of the vessels
appears to move in a direction opposite to, or against, that of
the observer's head, the eye is myopic. (Vide p. 28.)

Indication 5.—1f the vessels are seen in one meridian only,
and appear to move against the direction of movement of the
observer, there is myopia in the meridian at right angles to
that in which the vessels are visible = simple myopic astig-
matism. (Vide p. 28 and Chap. V.)

Indication 6.—If the vessels are seen moving in one
direction in one meridian, and in the opposite direction
in the other meridian, according to the accommodation of
the observer and his distance from the patient, there is
mixed astigmatism. This condition is, however, not easily
detected by the direction of movement of the vessels.

Indication 7.—If, instead of the vessels of the disc moving
evenly and regularly, they move slowly across the centre of
the pupil, but rapidly and irregularly towards the periphery,
giving the appearance of rotating bent spokes of a wheel,
there is érvegular astigmatism.

EXPLANATIONS.

For many points in the following explanations, and espe-
cially in those relating to the change in size of the disc
(Chap. X.), I am indebted to my friend Dr. G. A. Berry.

Of all the rays (vide Figs. 6 and 7) which diverge from"
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any single point (@ or b) of the fundus one only (o’ or o)
passes without deflection through the centre of the crystal-
line lens. As many of the remainder as the size of the
pupil will allow pass out in a cone
of rays having a certain relation,
according to the refraction, to the
ray just mentioned. In order to
get a view of any part of the fundus,
it is necessary that rays from both
extremities of such portion should
come to a focus on the observer’s
retina.

In emmetropia (Fig. 6), the rays

which issue from the extremities
a and b of the disc emerge as two
cylinders (1 and 2) of parallel rays,
taking the same direction respec-
tively as those (o' and o) which
from the two extremities @ and b

il & pass through the centre of the
|| lens, There are thus parallel

o/ \‘3 rays in two cylinders, one from
oA either extremity of the disc,
5 emerging from the pupil and

Fie. 6. soon diverging from each other.
They thus leave between them an
area x , in which there are no rays from these two points.
If the observer's eye be situated in this space, it is evident
that he cannot get an image of the whole disc. He will,

however, receive parallel rays from some luminous pomt of
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the disc, or even cylinders from two very contiguous points
may run so closely together that, on entering the observer's
eye, they might theoretically form an image of the space
between them. Practically, however, such an image is
rarely, if ever, obtained, because the absolute suspension of
accommodation necessary for its production is scarcely to
be met with. We may therefore assume that for practical
purposes no details of the fundus are visible with the mirror
alone at some distance, and that therefore in emmetropia the
image of the disc 1s blurred.

In hypermetvopia (Fig. 6) the rays issuing from the ex-
tremities @ and b of the disc emerge from the pupil as two
cones (3 and 4) of rays, which appear as if diverging from
points a, b,, situated behind the eye on prolongations back-
wards of the rays o’ and o respectively, which from a and &
pass through the centre of the lens. By the union of the
rays thus prolonged back, we get an erect 1mage a, b, of the
disc a b. (For the distance of this image behind the ey,
vide p. 7, note to definition 6.)

The cones 3 and 4 being formed of diverging rays,
separate from each other only at a considerable distance
from the eye. Some of the rays from each extremity of
the disc—or, at any rate, those from two fairly distant
portions of the same—will enter the observer’s pupil, and,
with the exercise of sufficient accommodation to overcome
their divergence, will meet on his retina.

An object may be supposed as situated at the points
whence appear to issue the rays entering the eye. The
object therefore which the observer here appears to see 1S
the erect image of the disc. Since the object thus appar-
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ently seen is further from the observer than the pupil, with
which it is, though perhaps unconsciously, compared, it seems
to move with the observer’s head. (Vide explanation below.)

In myepia (Fig. 7) the rays issuing from the extremities
a b of the disc emerge as two cones of rays, which converge
to points a' &' on their secondary
axes, o' o, respectively, thus forming
in front of the eye an inverfed aerial
image of the disc. If the observer
be nearer the eye than where these
rays unite, he will not get any

image of the disc, since he receives

only convergent rays which cannot
come to a focus on his retina. If he,
however, be far enough removed he
will see the inverted image a’' b’ of
the disc. The rays having con-
verged to form this image, now

cross and reach his eye, diverging
(3 and 4) from the aerial image as
if proceeding from an illuminated
object placed at the same distance
in front of the patient’s eye.

The aerial image thus seen, being
neaver the observer than the pa-

tient’s pupil, moves against the
observer’s head. (Vide the following
explanation.)

The apparent movement of the image of the disc is easily
explained when we remember that this Image occupies a
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position further from the observer than the patient’s pupil
in H, and nearer to him than the pupil in M. This may
be illustrated by holding two pencils vertically, one behind
the other. If we suppose the further one to represent the
image of the disc, and the near one the pupil, we have the
respective positions of these objects in H. If, then, while
moving the head laterally, we fix the eye on the further
pencil, we find that this latter comes to be placed on the
same side of the near one as that towards which we move.
It appears therefore to travel with the observer.

If, however, we suppose the near one to represent the
image of the disc and the further one the pupil, we have
their respective positions in M. Then, on moving the
head laterally, while regarding the mear pencil, it will be
seen that this latter comes to be placed to the /leff of the
further one when we move to the »ight, and vice versa. It
appears, therefore, to travel in a direction opposite to that of
the observer.

The same explanation as that just given for the whole
disc will apply also to vessels seen in different meri-
dians.

In simple astigmatism we do not see vessels af vight angles
to the emmetropic meridian, because rays from their trans-
verse planes (Chap. V., p. 16) passing through the emine-
tropic meridian will (as was seen for simple emmetropia)
not be visible. Whereas rays from the transverse planes
of vessels at #ight angles to the myopic or hypermetropic
meridian will, by passing through this meridian, produce
in the former case an inverted, and in the latter an erect,
image of the vessels. These follow the same rules of
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movement as in simple myopia and hypermetropia re-
spectively.

In compound myopic astigmatism, if the observer use his
accommodation, vessels at vight angles to the most myopic
meridian will be distinctly seen much closer to the patient’s
eye than will those in the opposite meridian. Rays from
the transverse planes of the former converge and form an
inverted image much sooner than do those from the latter,
just as in high degrees of simple myopia.

In compound hypermetvopic astigmatism we find that for the
vessels at »ight angles to the most hypermetropic meridian
more accommodation is required at a given distance from
the eye than for those in the opposite meridian. A greater
extent of the former than of the latter vessels is, however,
at the same time visible. Rays from the former are more
divergent, and the cones take longer to separate (vide Fig. 6).

In mixed astigmatism images of the vessels may be seen
sometimes inverted, and at other times erect, according to
the meridian through which the rays emerge, and varying
with the observer’'s accommodation. The details are more

visible than in emmetropia, but are nevertheless very in-
definite.
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CHAPTER IX.
REeTiNoscory (KERATOSCOPY).

By means of what was, unfortunately, called * Keratoscopy,”
we have a useful method of diagnosing errors of refrac-
tion with the ophthalmoscope mirror alone; and, what is
perhaps more important, we can correct them with or-
dinary trial lenses quite independently of aid from the
patient. This plan is particularly valuable where it 1s 1m-
possible to obtain complete steadiness of the eye under
examination, as well as the cerfainty of relaxation of the
observer's own accommodation. Without these conditions
the estimation of refraction by the ophthalmoscope, as de-
scribed in Chap. XI., is quite impracticable. As long ago
as 1864 (vide * Anomalies of Refraction and Accommoda-
tion of the Eye,” Donders, p. 490) Sir W. Bowman drew
attention to ‘ the discovery of regular astigmatism of the
cornea, and the direction of the chief meridians, by using
the mirror of the ophthalmoscope. . . . The area of the
pupil then exhibits a somewhat linear shadow in some meri-
dians rather than others.”

Dr. Cuignet, of Lille, seems to have first systematized
this method of examination, and, in 1874, published his
conclusions in an article entitled * Keratoscopy.”

Dr. Parent, of Paris, published an article on this method
of examination in the Recueil d’Ophthalmologie for February
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and July, 1880, and Dr. Forbes has drawn attention to the
subject in the Oph. Hosp. Reports, vol. x. For wvaluable
information concerning the theory of keratoscopy the reader
may be referred to Dr. Charnley’s article in the Opi. Hosp.
Reports, vol. x., part iii. Whilst for additional information
respecting its mode of application, a reference to the British
Med. Journal for January 16, 1886, may prove useful.

The appearances to be described are due to the play
of light and shade upon the refing, and are varied in each
case by the refractive condition of the eye through which
the rays of light reach, and issue from, the retina. Though
the cornea, by means of its different curvatures, un-
doubtedly influences the appearances met with, yet, since
it only acts as one of the refractive media, it was con-
sidered preferable to discontinue the use of the misleading
word ¢ Keratoscopy,’ and adopt, as suggested by Dr.
Parent, the term ¢ Retinoscopy.”

Rays of light from a distant lamp falling on a concave
mirror, issue from the latter convergingly, and, crossing
where they form an image of the lamp in front of the
mirror, again diverge.

If in front of a screen we place a convex lens at such
a distance that diverging rays from a concave mirror are
brought to a focus exactly on the screen, there is formed
the smallest and brightest possible image of the lamp, and
the most sharply defined and densest surrounding shadow.
If, then, we alter the position of the lens, it is found that
the further it is removed from the point just mentioned—
either towards or away from the screen—the larger becomes
the area of light and the feebler is the illumination.
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The increasing circles of diffusion render indistinct the
line of demarcation between light and shade, and cause
the latter to appear fainter. If, with the lens at different
distances from the screen, the mirror be variously rotated,
the area of light and shade will be seen, in every position
of the lens, to move on the screen in a direction opposite
to, or against, that in which the mirror is rotated. If we
replace the screen and lens by the retina and dioptric
system of the eye (Def. 1, p. 6), we have precisely similar
results. The area of illumination on the refing in all states
of refraction really moves in a direction opposife to that in
which the mirror is rotated. But since this illuminated
portion is seen through the transparent media of the eye,
the apparvent direction of its movement will be influenced by
the refraction of the eye under examination.

In the practice of retinoscopy, atropine certainly renders
material assistance, and without the aid of either it or
homatropine perfectly accurate results cannot be obtained.
With complete paralysis of the accommodation, however,
and in the absence of complications in the media, it shouid
be possible to obtain results well within o'5 D. of the actual
refraction. ‘The observer should be seated opposite to, and
I m. 20 cm. away from, the patient. The lamp should
be placed somewhat posterior to, and above, the patient’s
head. The eye which is not under examination should be
carefully shaded by a screen, while the rest of the room
should be rendered as dark as possible. The mirror used
may be concave or plain. The concave mirmr:-"i in general
use are of 22 cm. focal distance, and the following appear-

ances are those met with in using such an instrument. 1f
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a plane mirror be employed, the appearances will be the
reverse of those here described. Should the observer not
be emmetropic, the actual movement of the shadows is not
thereby affected. But, as the just and definite appreciation
of this movement is of the utmost importance, it is necessary
that any error of refraction on the part of the observer
which interferes with this definiteness—and it need not
be much—must be corrected. The patient should look at
the sight-hole in the mirror, while the reflected light is
thrown into his eye, so that retinoscopy is effected in
his visual axis.

We then see in the pupillary area a bright image of the
illuminated portion of the retina. If the mirror be now
rotated around its various diameters, we shall see :

1. A more or less linear shadow passing across the
pupillary area.

2. That in simple ametropia this shadow travels along that
meridian of the eye parallel to which the mirror is rotated.

3. That the edge of the shadow is at right angles to the
meridian along which it travels.

The direction of the movement of the shadow indicates
the refractive condition of this last-named meridian.

If, for example, the mirror be rotated around its vertical
meridian from right to left, or left to right—i.e., parallel to
the horizontal meridian of the eye—the shadow will have
its edge vertical, will travel in a horizontal direction across
the area of the pupil, and will indicate the refraction of the
horizontal meridian of the eye.

In astigmatism, the two principal meridians (p. 8) may
be oblique. Then, even though the mirror. be rotated

3
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parallel to the horizontal or vertical meridian of the eye,
the shadow may be seen to move rather in a direction
parallel to one or other of the oblique meridians. This
indicates that retinoscopy should be practised by rotating
the mirror parallel to these latter meridians (p. 37).

For any given meridian of the eye, the direction in which
this shadow appears to move—i.c., whether with or against
the mirror—depends upon, and furnishes the chief means of
diagnosing the nature of, the refraction of that meridian.

If the rays issuing from the observed eye do not cross
before reaching the observer, an erect image of the illu-
minated and shaded portion of the retina is obtained. This
image appears to move in the direction actually taken by
the illuminated area upon the retina, viz., opposite to that in
which the mirror is rotated. This is the case in H., E., and
loww M.

If, however, the issuing rays cross before reaching the
observer, and form between him and the patient an in-
. verted aerial image of the illuminated and shaded portion of
the fundus, then, since the illuminated area on the refina
really moves against the mirror, the aevial image of the
same will appear to move in the same direction as, or
with, the mirror. This appearance is met with in cases
of M. of 1 D. () and upwards; for if the observer, with
good power of accommodation, be seated as stated, 1 m.
20 cm. from the patient, then, where the M.=1 D. ()
the aerial image, being formed at 1 m. (40 ins.) from the
patient, and 20 cm. (9 ins.) from the observer, will be
easily perceived by the latter. Still more is this the case
where, with increasing M., the image is formed nearer the
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patient. If, however, the M. be less than 1 D. (g), the
convergent rays from the eye either unite so close in front
of the observer that no distinct image is received on his
retina, or they meet behind him. In ‘this latter case, the
rays not having crossed before reaching the observer's eye,
the image of the shadow is seen to move against the mirror.
The way in which this condition is distinguished from H. or
E. is explained further on (p. 38). If the eye under ex-
amination be to such an extent myopic that its far point
is situated at the position of the image of the lamp—say
25 cm. in front of the mirror, or g5 cm. from the eye—then
the diverging rays from this image will come to a focus
exactly on the patient’s retina (Def. 5, p. 7), and there form
the smallest and brightest possible image of the lamp.

The further the departure from this degree, which we may
call 1 D. () of M., the larger and feebler, as was seen on
the screen, will be the illuminated portion of the retina.

The difference in the degree of luminosity of this reflex
can be easily appreciated, and furnishes a means whereby
the amount of error may be approximately estimated; so
that, speaking generally, we may say, the feebler the illumina-
tion, the higher is the ametropia. An attempt has been
made to use for the same purpose the difference in intensity
of the shadow, but the appreciation of this is difficult, and it
therefore does not afford an altogether reliable source of
information,

If from some distance, say 1 m. 20 cm., we examine an
eye with the mirror alone, we find that the higher the H. or
M., the smaller is the image which we obtain of the disc;
so that in very high degrees we see not only the whole disc,

3—2
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but also some of the surrounding fundus in the pupillary
area. In E., on the other hand, so large is this image that
only a small portion of it is visible at one time. With
equally rapid rotations of the mirror, then, the light would
have to travel much faster over the large image of the latter
than the small image of the former condition. This dif- |
ference in the rafe of movement in the various states of
refraction was pointed out by my friend Dr. Charnley ; it
constitutes, especially when taken together with the luminosity
of the image, probably the best of the means at our disposal
for estimating by this method, without glasses, different
degrees of ametropia.

In E. and the lower degrees of H. and M., so little is seen
of the large image of the illuminated area and the surround-
ing shadow, that the small portion of the latter, visible at
any one time in the pupillary area, appears approximately
lincar ; while, although with the increasing degrees of H.
and M., the nearly circular area of illumination on the retina
also enlarges, yet so much diminished is the image of the
same, that more of the circumference of the surrounding
shadow is visible at one time in the area of the pupil; it
appears, therefore, more crescentic, while it becomes at the
same time narrower.

Taking, then, the direction of the movement as denoting
the kind of error, and the rate of movement, degree of
Juminosity, and curvature of the shadow, as indicating
approximately the amount of the same, we may summarize
as follows:

1. If the image of the shadow appear to move in the
direction in which the mirror is moved, and 1if the rapidity of
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movement and curvature of the shadow are the same in all
meridians, we have a case of simple M.

2. If the image of the shadow appear to move in the
opposite direction to that in which the mirror is moved, and
if the rapidity of movement and curvature of the shadow are
the same for all meridians, we have to do with either H.,
E., or low M.

3. The slower the movements of the image, the feebler the
illumination, and the more ¢rescentic and narrower the shadow,
the higher is the H. or M.

4. A diffevence in two opposite meridians either of the
direction or rapidity of movement, or of the curvature of
the shadow, indicates astigmatism. These two dissimilar
shadows, moving at right angles to each other, either one
vertically and the other horizontally, or both obliquely,
indicate the position of meridians of greatest and least
refraction.

The situation of the principal meridians can be ascer-
tained by noting whether the movement of the shadow in
one meridian (particularly when nearly over-corrected) is
complicated with movement in another. When there is no
such complication it is probable that in most cases retinoscopy
is being practised in one of the principal meridians. This
movement of the opposite shadow also takes place in eyes
characterized by irregular astigmatism.

It must be carefully noted that the direction of movement
of the shadow, as compared with the mirror, is the reverse of
that of the disc or vessels as compared with the observer's
head (vide Chap. VIIL.).

The amount of error may easily be measured by ordinary
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trial lenses, A little practice soon enables one to make an
approximate estimate of the refraction, and to start with a
lens nearly correcting the ametropia. At first, however, it
is necessary to proceed carefully by quarter dioptres from
zero. It will be well to remember (p. 35) that in high
degrees of ametropia the reflex is often so feeble that there
is great difficulty in determining the direction of the shadow.
This is, perhaps, best ascertained by putting up successively
a strong convex and a strong concave lens (4 D. or 6 D.).
One of these will probably so far correct the ametropia that
the reflex becomes bright and the shadow discernible. The
further correction is then easily accomplished. Again, in
M. below 1 D. and in E., though the reflex is bright, there
is no definite shadow movement. This condition is easily
distinguished from the preceding, where the reflex is dull.

Suppose, now, that we have first to deal with a case where
the shadow moves against the mirror, or where, with a bright
reflex, there is no perceptible movement of the shadow.
We then know that the eye has either H., E., or weak M.
But as we cannot tell which is present, we place in front of
the eye convex lenses increasing in strength till oneis reached
which causes the shadow to move wifh the mirror. Assoon
as this occurs we know that M. of 1 D, is present. If this
result is obtained with the weakest glass used (+-25 D.),
then this latter will account for 0’25 D. of the M., while the
remaining 0'75 D. of M. must have already existed in the
eye. In the same manner, if the weakest glass required to
reverse the shadow were either +o's D., +o075 D., or
+ 1 D., there must have previously existed in each of these
cases respectively, o'5 D. of M., 0-25 D. of M. or E.
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On the other hand, if with + 1 D. the shadow still moves
against the mirror, it shows that the eye 1s hypermetropic..
If the weakest glass which reverses the movement is
+ 1°25 ]fl, it shows that the H.is o'25 D. Had the eye
been emmetropic, the shadow would have been reversed by
+ 1 D., while if H. to the extent of o'5 D. had been present,
then the + 125 D. would not have over-corrected it by
1 D., and the shadow would not have been reversed,
Similarly with the higher lenses. If + 45 D. were the
weakest which reversed the shadow, it would show that
artificial M. of 1 D. had been produced, and the H. overg-
corrected by 1 D. The H., therefore, really present would
be 3:5 D.

In the class of cases just illustrated, then, where the 'gl
original shadow moves against the mirror, the actual refrac- |
tion is indicated by deducting + 1 D. from the weakest |
convex lens which causes the shadow to move with the ,l
mirror.

In the second place, suppose we have to deal with a case
where the shadow moves with the mirror. IFrom this fact,
we know that there must be present M. of at least 1 D.
(p- 34). We then begin with the weakest concave lens, and
proceed by quarter dioptres till one is reached with which
the shadow ceases to move with the mirror. As soon as
this is the case, say, with the weakest lens we try, viz.,
—o'25 D., it shows that there cannot now be 1 D. of M.
left uncorrected. The original M. must therefore have been
exactly 1 D. Had it been even as much as 1'25 D,, then
the —o'25 D. would have left 1 D. of M. uncorrected, and
the shadow would have continued to move with the mirror.
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In the same way, if — 2:25 D. were the weakest glass with
which the shadow ceased to move with the mirror, it would
show that the original M. actually present was 3 D. This
is evident, because with — 2 D. the shadow was still with
the mirror, and therefore 1 D. of M. was left uncorrected,
while with—2'25 D. the shadow ceased to move with the
mirror, and therefore there could not have been 1 D. un-
corrected. In other words, the M. could not have been as
much as 3:25 D.

We see, therefore, that in this latter class of cases where
the original shadow moves with the mirror, the actual re-
fraction is indicated by deducting + 1 D. from the strongest
concave lens with which the shadow continues to move with
the mirror,

This deduction of+1 D. from a lens, whether i1t be con-
vex or concave, has the same result as adding—1 D. to it.
The signs plus (+) and minus (—) as applied to the trial
lenses are algebraic terms, and the addition or subtraction
of them follows the ordinary rules of algebra. For the sake
of uniformity and simplicity, it is better, as suggested by
Dr. Casey Wood in the Journal of Ophthalmology, Otology,
and Laryngology for 1889, that the same rule shall be made
to apply to both convex and concave glasses.

If the same lens produces similar results for all meridians
there is no astigmatism. But if, when the movement is
reversed in one principal meridian, it retains its original
direction in the other, this proves astigmatism to be present.
Each of the two principal meridians must then be corrected
separately. This may be effected by correcting the refrac-
tion in one principal meridian by a spherical glass, and then,
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leaving it in position, correcting it in the other by means of
an additional cylinder at right angles to this latter meridian.
A more convenient method, however, and one generally
adopted, is to correct the refraction in each of the principal
meridians by means of separate spherical lenses. The degree
of astigmatism is indicated by the cylinder in the former
method, and by the difference between the two sphericals in
the latter plan.

Having by the above method measured the refraction,
the V. may be tested by the glasses thus indicated. These
will give the best results in the majority of cases. Some
patients, however, see better with lenses rather wealker,
others with them stronger than the retinoscopy results
indicate. It will therefore be occasionally necessary to
make some modification in the glasses thus found, and
especially is this likely to be the case in myopia.

If the refraction is the same in all meridians, a spherical
lens will suffice.

With only one meridian ametropic, a cylindrical lens,
with its axis at right angles to this meridian, will be neces-
sary.

When there is either H. or M. in both of the principal
meridians, the least ametropic meridian is corrected by a
spherical lens. An additional cylinder of the same sign,
and equal to the difference in refraction between the two
meridians, 1s then placed at right angles to the opposite
meridian.

Where there is H. in one principal meridian, and M. in
the other, the former is corrected by a convex spherical lens.

An additional concave cylinder, equal to the difference in
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refraction between the two meridians, is then placed at right
angles to the myopic meridian.

The glasses which give the best results while the patient
is under atropine sometimes also give the best V. when the
effect of that drug has passed off. In other cases, again,
some modification may be necessary. A convex lens not
infrequently requires reducing in strength. A concave lens
seldom requires any alteration. With spherico-cylinders any
modification necessary may almost invariably be effected by
means of the spherical lens alone.

If the patient cannot be seen after atropine has passed
off, allowance may be made for its action (vide Chap. XIII.)
by deducting a certain convex lens (varying according to the
amount which it is deemed advisable to allow for atropine)
from the sphevical glass of the spectacles with which best
V. is obtained. If a preliminary trial with glasses is not
possible, the deduction may be made from the figures
showing the actual refraction. The same amount must be
deducted from each meridian so that the relative refraction
may not be altered.

When the glasses are to be worn constantly, it is a good
plan to let the patient continue atropine once daily until he
has begun to wear them.

In conclusion, it may be well to recapitulate some of the
‘more important points :

1. The observer must always be seated at the same
distance from the patient, viz., about 1 m. 20 cm.

2. The mirror may be concave or plane, but the indica-
tions are of course exactly opposite with the two mirrors.

3. The accommodation and the iris being paralyzed by
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homatropine or atropine, a screen should be placed over one
eye, and the patient should look at the sight-hole in the mirror.

4. The situation of the principal meridians should then
be roughly ascertained, and the degree of refraction tested
with glasses. It is more convenient to test each meridian
separately, and with spherical glasses only in the first
instance.

5. If the shadow move against the mirror, or if with a
bright reflex there is no definite shadow movement, we have
a case of E., H., or weak M.

6. If the shadow appear to move with the mirror, the
eye is myopic.

7. To ascertain the actual refraction while the eye is
still under atropine,

Deduct + 1 D.
(@) From the weakest convex glass which reverses the
shadow if it originally moved against the mirror.
(b) From the strongest concave glass with which the
shadow continues to move with the mirror if it
originally had this direction.

8. The feebler the luminous reflex, and the slower the

movement of the shadow across the pupillary area, the
greater is the amount of ametropia.

To illustrate the method of working retinoscopy, a few
examples of astigmatism are appended. The cross lines,
which for the sake of simplicity are placed vertical and
horizontal, represent the two meridians. The fhgures
refer to the meridian at the end of which they are placed.
Those in the first brackets indicate the retinoscopy results
as measured by trial lenses. The figures in the second
brackets denote the actual refraction, and are derived by
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deducting + 1 D. from the previous numbers, while those
in the third brackets show a further deduction of + 1 D. for
the action of atropine. The latter deduction does not at
all 1mply that this is the amount which should always, or
even generally, be deducted, but is merely given by way of
illustration.

The glasses in the first brackets correspond to the actual
refraction under atropine, as shown by the figures in the
above-mentioned second Dbrackets. The glasses in the
“second brackets show the deduction of +1 D. for atropine,
“and correspond to the figures in the above-mentioned third
brackets. This deduction may also be made from the
spherical lens of the previous glasses, or of those with which
best V. was obtained under atropine.

To prevent confusion, the following examples are given
only in dioptric measurements.

The sign  means ‘ combined with."

“ (5. = glasses.

Case [.—Simple hypermetropic astigmatism :

|{+ 2) (+ 1) (o) =G. (+ I 5.2 4+ 36 verd) (4 3¢ vert).

1 (+ )+ ) (+ 3)

This + 3 D. c. may at any rate be ordered for work, but
sometimes in such a case normal distant V. is not obtained
without adding —o'25 D.s. or —o0.5 D.s.

Case 1I.—Compound hypermetropic astigmatism :

|[+ 32+ 1) =G.(+25_ +2c vert ) (+ 15 T + 2 0o vert)
= — (+ ) (+ 4) (= 3)
Case 111.—Simple myopic astigmatism :

|(_ (= 4)(— 5) =G (— 4 ¢ Ror)(— 1 5 St b fror.).
= — (+ D) (= 1)

S S — Y
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Case 1V.—Compound myopic astigmatism :

E{_ A=) (=3) =G. (—o'58 = —3%5¢ ker){(— 1595 = a5 e hor)

—— (+o'5)(—o'5)(—1°5)-

In Cases III. and IV. it is most probable that the
glasses found under atropine to be the best, as indicated
in the first brackets, are those which would be ordered

for permanent use without making any allowance for

ﬂtfﬂEiﬂE.

Casg V.—Mixed astigmatism :

| (4 0*75) (— o0'25) (— 1°25) = {_'_
_(+ 3 (+ 2)(+ 1)

25 T — 225 c ker)(+ 15 Z — 2256 hor.).

Cask VI.—Mixed astigmatism :

[ {(+ 1°5)(+ 0’5} (— o’5)

=G.{+ 055 =+ 30 wert){+ 255 Z — 3¢ hor)
— 7 (+435)(+ 3'5)(+ 2'5)

Suppose that in this case the best V. was obtained, not
by the glasses indicated in the first bracket, but by +3 D.
¢. vert., this would show that, under atropine, the vertical
meridian was emmetropic, and the horizontal meridian
hypermetropic 3 D., thus:

[ (o) (= 1)
——{(+ 3) (+2)

After deducting + 1 D., therefore, for atropine from each
meridian, as shown in the brackets, the final glasses would
be +25. " — 3¢ hor. The same result would be ob-
tained by placing —1 D. in front of the +3 D.¢., thus:
—1 D.s. 7+ 3 D.c.overd,; but it is better to adhere to
the rule of making the spherical glass convex.
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CHAPTER X.
INDICATIONS AFFORDED BY MIRROR AND OBJECT LENS.

¢ INDIRECT METHOD.''

Tris method of diagnosing hypermetropia and myopia was
first pointed out by Mr. Hutchinson (Ophthalmic Hospital
Report, vol. iv., p. 18g), and Mr. Couper (Medical Times and
Gazette, January 30, 1869) has shown how astigmatism may
also be recognised byit. Itis desirable that atropine should
have been applied, for otherwise an alteration in the pupil
may easily lead to the supposition that the disc has changed
n size.

In this mode of examination the observer must place the
object lens as close as possible to the patient's eye; then,
keeping the optic disc steadily in view, he must gradually
withdraw the lens to the distance of a few inches, when :

Indication 1.—If the' disc remain the same size throughout,
the patient is emmetropic. - (Vide explanation, p. 47-)

Indication 2.—1If the disc diminish in size on withdrawing the
lens, the patient is hypermetropic, and the amount 1S propor-
tional to the rapidity of diminution. (Vide explanation, p.48.)

Indication 3.—1f the disc decrease in size in one mervidian only,
the patient is hypermetropic in that meridian only = simple

hypermetropic astigmatism.

S
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Indication 4.—If the disc diminish in all meridians, but
more in one meridian than the others, there is hypermetropia
in all meridians, but the greatest is in that meridian which
decreases most = compound hypermetropic astigmatism.

Indication 5.—If the disc increase in size on withdrawing
the lens there is myopia, and the amount is proportional to
the rapidity of increase. (Vide explanation, p. 49.)

Indication 6.—If the disc dmcrease in one meridian only,
there is myopia in that meridian alone = simple myopic astig-
matism.

Indication 7.—If the disc increase in every direction, but
more in one meridian than another, there i1s myopia in all
meridians, but the greatest is in that meridian which in-
creases most = compound myopic astigmatism.

Indication 8.—If the disc increase in eme meridian, and
diminish in the opposite one, there is myopia in the former,
and hypermetropia in the latter = mixed astigmatism.

Explanation of Change in Size of the Disc—These changes
in size of the image of the disc will be evident on remem-
bering that the velative sizes of image and object ave as their
distances from the lens. To find the distance of the image

from the lens, we have the formula ! _L\whereb=the
a

distance of the image from the lens, f=:the focal length of
the lens, and a =the distance of the object. In each of the
following examples the focal length of the lens is 4 cm.

In emmetropia the rays issuing from the disc emerge from
the eye parallel, as if proceeding from an object situated at
an infinite distance (Def. 3, p. 6). It is of this supposed
object that we get an image by means of a convex lens held
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in front of the patient’s eye. It matters not, therefore,

where this lens is held, the parallel rays from the object will
always unite to form an image on the opposite side of the
lens at its principal focus (Chap. 1., &, p. 3).
The relative distances of image and object

4 @

from the lens remaining constant, the size
of the image of the disc in emmetropia
does not vary with movements of the lens.
In hypermetropra (Fig, 8),* rays issuing
from the disc emerge from the eye as if
proceeding from an object b a situated at
a certain distance behind it (Def. 6, p. 7).
It 1s of this supposed object, b a, that we
gain an #mage a' b’ or I' by means of a lens
held in front of the patient’s eye.
! Suppose this lens L to be at 6 cm. from

——

e

© o s e e S =

= ——
——

***** t-—--"  the object, we find by the formula that
i \ the distance of the image a' ¥’ is 12 cm.
iy
il
o
e \ If we now withdraw the lens from the

1

object (and also from the eye) till itis 12 cm.
from the former, as at L', the distance of
Fic. 8. the image I’ (between the dotted lines) will

then be 6 cm. (?;=} —{y =% Or b=6).

The ratio of the distance of the image from the lens as

* In figs. 8 and o the distances of the lenses from the objects and
images are drawn to scale, § cm. = I cm.
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compared with that of the object from the lens being greater
in the first case than in the second, so is the size of the

image. In hypermetropia, on withdrawing the lens from the

eye the image of the disc diminishes in size.

In myopia (Fig. g) rays from the disc emerge from the
eye convergently, and form at a certain distance in front of
it an inverted aerial image, a b, of the disc.
This latter we have now to regard as the
object o, whose image I or I’ we obtain by
means of a convex lens L or L' interposed
between it and the patient’s eye E. A lens
thus placed intercepts the rays Bb, Aa (which,
to avoid confusion, are the only ones shown,
of all those) which converge towards the
points b and a respectively of this object o.
The rays, being thus rendered more conver-
gent, produce an image I or I', whose ex-
tremities will be bounded by the lines passing
from either end respectively of the object o,
through the centre of the lens L or L.

In this case, object and image are on the
same side of the lens. The object here being
on the opposite side of the lens from the direc-

FiG. g.

tion in which the rays proceed, it is customary,
in order that the same formula may hold good in all cases,

I i ' .
to regard - as a megative quantity. For the distance of the

image from the lens then, we have the formula

(e

e
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If we first place a lens L. 12 cm. nearer the eye than
where the object o would be formed, we have the image I

at 3 cm. from the lens (é =14Jdy=3orb= 3), If we now

withdraw the lens from the eye, i.¢., towards the object, till it
is within 6 cm. of the latter, as at L', the distance of the

Iz

image I' will be nearly 2 cm.(%=1-+]}=—’-’- or b=nearly 2),

But as the ratio of the distance of the image from the lens,
as compared with that of the object from the lens, is greater
in the second than the first of these examples, so is the size
of the image. In myopia, therefore, on approaching the
lens to the eye the image diminishes in size, and on wifh-
drawing it from the eye, the image increases.

The above explanation holds good for myepia only so long
as the lens is not withdrawn beyond the far point of the
eye plus its own focal distance ; for hypermetropia only so long
as the focal power of the lens is greater than the degree of
hypermetropia. The exception to this latter condition does
not occur in practice if a lens of 3 inches focus be used, and
need not therefore be considered. In the case of very high
degrees of myopia, however, if the lens be further from the
eye than the aerial inverted image of the disc plus its own
focal distance, an erect image of the disc 1s formed between
the lens and the observer, the variations in size of which are
subject to the same rules as those described for the inverted
image in hypermetropia.
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CHAPTER XI.

EsTiMATION oF THE REFRACTION BY MEANS OF LENSES

IN THE OPHTHALMOSCOPE.

In estimating refraction by this method the patient and
observer must be seated side by side facing in opposite
directions. Their heads and the lamp should be on the
same level, the latter being placed on the same side of the
patient as that under examination, a little out from, and
slightly behind the position of, the patient’s ear. If now
the heads be inclined laterally towards each other, the eyes
of the corresponding sides will come opposite one another,
while the noses and mouths will be left free for breathing.
By this means the sight-hole of the mirror may generally be
placed in the position which, when ordered, the glasses will
occupy ; the distance of these from the eye need therefore
not be taken into consideration when prescribing from
measurements thus obtained. Should it, however, be un-
desirable to approach thus close, the distance from the
patient must be taken into account, and the glasses ordered
will have to be somewhat weaker in myopia and stromger in
hypermetropia than the lens necessary to see the fundus would
indicate. In estimating refraction by the ophthalmoscope it
is absolutely essential that the accommodation of both
patient and observer be completely suspended. In order to

4=
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secure the former we must place the patient opposite a dark
wall or curtain, or employ atropine. For the observer volun-
tarily to relax his own accommodation while looking at an
object so near to him as the patient’s eye, requires much
practice. The best way of overcoming the difficulty is to
regard the fundus as situated some hundreds of yards distant.
This habit may be acquired by looking alternately at a spot
on the window-pane and then at some remote object, or by
gazing vacantly at the page of a book until the type dis-
appears ; then, having noticed the sensation produced on
thus relaxing the accommodation, endeavour to induce the
same condition while observing a fundus.

In the following indications it is of course necessary that
the observer be fully cognizant of the state of his own
refraction, and in the following cases he is supposed to be
emmetropic (if not, vide note, p. 54). With accom modation,
then, entirely suspended, the eye of the emmetropic observer
is adjusted for parallel rays.

Indication 1.—1f, therefore, he can see distinctly the details
of any fundus, the rays issuing thence must be parallel and
the eye emmetropic.

Note.—Though this appears to contradict what has been
said concerning seeing the disc in emmetropia (Chap. VIIL.,
p- 25), yet we must remember that when close up to the
patient’s pupil, the observer does receive rays from the two
extremities of the disc. Moreover, if the observer endeavour
to accommodate for the patient’s eye, he will find it impos-
sible to do so, since, if he is as close as he should be, the
latter, as explained by Mr. Power, is nearer to him than his
near point. The effort is therefore not maintained, and as
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when the accommodation is partially suspended the disc
begins to appear, the former is unconsciously altogether
relaxed and a distinct view is obtained,

Indication 2.—1f, however, the details of the fundus cannot
be seen except by the intervention of a concave lens, this
proves the patient to be myopic. The converging rays from

such an eye (Def. 5, p. 7) require a concave lens to render

them parallel for perception by the emmetrope. The
strength of the lens which effects this change of direction
indicates the degree of M., for it is ‘evident that the same
lens which renders parallel the converging rays issuing from
the retina will bring parallel rays to a focus on the retina of
the same eye.

Indication 3.—If, again, with suspended accommodation
the details of the fundus are not visible without the aid of
a convex lens, this indicates the patient to have hypermetropia.
The diverging rays from a hypermetropic eye require a
convex lens to render them parallel. The strength of the
lens necessary for this purpose denotes the amount of H., for
the lens which renders parallel, rays proceeding from a retina
will also bring parallel rays to a focus on the same retina.

Indication 4.—1f the vessels in one meridian are seen with-
out any lens, while a convex or concave lens is required for
those in the other meridian, it is a case of simple astigmatism.
The emmetropic meridian is the one at 7ight angles to the
vessels seen without any lens (Chap. V., p. 16).

Indication 5.—If for the two opposite meridians we require
either two convex or two concave lenses of unequal power,
we have to deal with a case of compound astigmatism—hyper-
metropic or myopic respectively. The greatest error of
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refraction in each case is at »ight angles to the vessels for
which the strongest lens is necessary,

Indication 6.—If for vessels in one meridian we require a
convex lens, while for those in the other a concave 1s neces-
sary, it indicates mixed astigmatism. The hypermetropic
meridian is at »ight angles to the vessels seen best with a
convex lens; and the myopic to that for which a concave
lens is necessary.

In all these forms of astigmatism, then, we see that the
lens which, with absolutely suspended accommodation, gives
the best view of vessels in ome meridian, measures the
amount of error which exists in the opposife meridian.

Nore.—Should the observer not be emmetropic, yet, if
he correct his own error with spectacles, he is in the same
position as an emmetropic observer. If he, however, prefer
to estimate refraction without his glasses, he must make an
allowance for his defect by means of the lenses behind the
sight-hole of the mirror. To see the details of an emmetropic
fundus, a hypermetropic or myopic observer sfarfs with a
lens corresponding to the amount of his own error. For
any particular fundus, therefore, the glass required by him
must be, to the extent of his H. or M., more convex or con-
cave respectively than would be necessary for an emmetrope
to see the same fundus. Consequently the patient will always
have that amount less H., and more M.; or more H. and less
M. respectively than the same lens would indicate if the
observer were emmetropic; we have then the

RuLe I1. That the observer must deduct the amount of
his own H. or M. from the lens which enables him to see
distinctly any particular fundus.
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CHAPTER XII.

TeEsT GLASSES AND TYPES AS APPLIED TO THE ESTIMATION

OF REFRAGCTION.

WHEN ascertaining with the distance types the state of the
patient’s refraction, we must be absolutely certain that
his accommodation is completely relaxed. In myopes it
generally is so, but in hypermetropic and astigmatic patients
it is frequently a troublesome and misleading factor. If|
from the varying and inconsistent statements of the patient,
it 1s suspected that he does not relax his accommodation,
he may do so more easily if he close his eyes between each
change of glasses, not opening them until the fresh ones
are in situ. Another method of assisting the patient is to
let him put on a pair of + 4 D. glasses for ten or fifteen
minutes, and then, without removing, gradually neutralize

them by stronger and stronger concave lenses placed in
| front, until those are found with which the patient can see

in the distance as well as without any glass. The difference,
then, between the concave lens thus required and + 4 D.
(%) gives the manifest hypermetropia.

If, however, there is any uncertainty as to the accom-
modation being relaxed, it is better, even in myopes, to have
recourse to atropine. In all cases each eye must be tested

separately.
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One caution must be especially borne in mind, viz., never |
in any doubtful case to commence testing vision with con- |
cave glasses, for to see with such lenses it is necessary for |
all, except those whose myopia is equal to or less than the r
glasses being used, to employ their accommodation, and
when once called into activity, this is not easily suspended.

Let the patient be placed at 6 m. (20 ft.) from the types.

We have already seen what, with test types, are the indica-
tions of emmetropia and simple presbyopia (p. 21).

HYPERMETROPIA,

If the patient read § (33) perfectly without glasses, still
this fact does not exclude the presence of hypermetropia, the |
presence of which is proved if he can read the distance |
types as well with as without convexr lenses. The st—mnge:sth
glasses which are thus tolerated indicate the degree of
manifest hypermetropia (Hm.), and they a¢ Jeast must be
ordered for close work. In young adults, and in the
higher degrees of H., we must for this purpose even give
glasses 1 D. or 1'50 D. (# or s%) stronger. In order to
give rest to the ciliary muscle, it is advisable for constant
use to prescribe at any rate the glasses which correct the
manifest hypermetropia. If the H. be measured under
atropine, the glasses ordered must be 1 D. (or possibly
even 1'50 D.) weaker than the total amount thus found to
exist (vsde Chap. XIII.). These should be suitable for all
purposes, though for distant V. weaker ones are some-
times necessary.

The amount of hypermetropia which is apparent only
after atropine is applied is called the latent hypermetropia
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(HL), and, added to the Hm., gives the total hypermetropia
(Ht.). The Hm, steadily increases and the HIl. steadily
decreases as age advances, till at last the Hm. = Hit.

MYOPIA.

As we have already stated (Ind. 3, p. 21), if the patient
can read the finest type to within 4 or 5 inches of
his eye, while at the same time his distant V. does not
exceed o (#§), and is probably not &5 (&%), he is myopic.
An indication of the degree may be obtamned by observing
the furthest point at which either of the smallest types can
be read. Provided it be nearer than that for which it is
marked, the distance of this point gives the focal length of
the lens required to neutralize the M.

E.g.:—1If Sn. 1 be legible only as far off as 12 cm. (5 ins.),
the M. is measured by the concave lens having this focal
length, viz., 8 D. (}). Or, again, if No. 4 Sn. marked
for 1 D. (40 ins.), can be read only at 50 cm. (20 ins.), the
M.=2 D. (%).

In testing the distant V. with glasses, we commence with
the weaker concave glasses, and work up to the stronger.
In doing this, we cannot be too careful in ascertaining
which is the weakest glass that neutralizes the M. and gives
the best V., whether this be § (8§) or less. The glass thus
found gives the measure of the M., and may generally be
ordered for distant V. Such glasses may also be given
for close work when, with good accommodation, the M. does
not exceed about 6 D. or 8 D. (§ or §). In most cases
where the M. is higher, and in all where the accommoda-
' tion is feeble, we must order weaker glasses for close work.

- B i e sl )
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The strength of these may then be found in the follow-
ing manner, viz.: From the neutralizing lens deduct the
strength of the glass whose focal length equals the dis-
tance at which we wish the patient to work.

E.g—With M. =10 D. (}) we wish the patient to do work
at 40 cm, (16 ins.). From 10 D. (}) we deduct, therefore,
the lens whose focal length is 40 cm. (16 ins.), viz., 2:50 D,
(1%), and the glasses ordered will be 10 D.—2'50 D.=

1
- 7'50 D. (.}' =4 = 51-')'
3

ASTIGMATISM.

If the V. cannot be brought up to § (3§) with any spherical
glasses, we probably have to do with a case of astigmatism.
In dealing with this error, as with all others, each eye should
be tested separately.

If, from the previous examination with the ophthalmo-
scope, we have diagnosed—

1. Simple astigmatism, we can proceed to test with the
fan of rays. If our surmise has been correct, the patient
should now see quite distinctly only the line at right angles
to his emmetropic meridian (Chap. V., p. 16). If this line |
were vertical, it would therefore denote that the meridian |
parallel to it was either hypermetropic or myopic; we should
then ascertain what cylinder, with its axis at right angles to |
this latter meridian, is required to correct it—i.¢., to render |
clear the horizontal line. If the correction thus found gives
V.=§ (3§), it may generally be ordered for constant use
(p- 44) ; but if it do not, then, as where none of the rays
are distinct, and more particularly if first one, then another,
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1s most clearly seen, we must not hesitate to employ atro-
pine.

It matters not now whether we have to déal with—

2. Compound or mixed astigmatism. We have merely to
ascertain what spherical lens clears one of the rays, and then,
leaving this glass in sitw, try what cylinder, with its axis at
vight angles to the line thus cleared, renders equally distinct
the ray in the opposite meridian. This spherico-cylindrical
correction, after due allowance for atropine (Chap. XIII.), is
ordered for constant use.

3. Another less scientific, though practically useful plan,
is to substitute the test-types for the lines, and having
found the spherical lens which gives the best V., try what
additional cylinder 1s required.

4. If each meridian has been measured separately with
spherical glasses either for the fan, or in the ophthalmoscope
for the fundus, we shall have to calculate what spherico-
cylinder is required, .(a) For compound astigmatism, we
generally give the spherical lens which corrects the meridian
of least error, and then add the cylinder (concave for myopic,
and convex for hypermetropic astigmatism) whose strength
equals the difference between the two meridians. (b) In
mixed astigmatism, the difference between the sphericals also
gives the degree of astigmatism and the strength of the
cylinder required. It is advisable, in ordering this com-
bination, to prescribe the spherical lens convex, and the
cylindrical lens concave.

E.g.—With vertical meridian myopic 2 D. (%), and the
horizontal meridian hypermetropic to the same extent, the
difference between them=4 D. ({;). If, therefore, we give

e i —
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+2 D. spherical (g), we must add —4 D. cylindrical (%)
with its axis horizontal (i.e., at vight angles to the myopic
meridian; Chap. L., p. 4). DBut if we gave —2 D. spherical
(), we should require in addition + 4 D. cylindrical (1)
axis vertical. The action of atropine (Chap. XIII.) must
of course be taken into account.

5. Another method of testing astigmatism is by means of
Tweedy's optometer, of which, with the exception that the
later instruments are marked in dioptres and inches instead
of only in inches, he has published a description in the
Lancet for October 28, 1876. The patient under atropine 1s
made artificially myopic by a convex lens; a card with fine
radiating lines is gradually approached to his eye until one
line becomes quite distinct. The meridian at right angles to
this line is then known to be the least refractive. The
concave cylinder is found, which, with its axis at vight angles
to the line first seen, makes the line in the opposite meridian
equally distinct. This shows that the latter meridian is
now made as little refracting as the former. The distance
at which the first line is seen indicates the kind and degree
of the error for the least refracting meridian. A spherical
lens correcting this is then ordered, and, in combination
with it, the concave cylinder of the strength, and in the
axis, which were found necessary to equalize the two
meridians.

6. Retinoscopy. This is an exceedingly useful means of
estimating astigmatism, since it is an entirely objective
method, and places us in complete independence of the
patient. It has these advantages over the estimation of the
degree of astigmatism by the ophthalmoscope, that it is a
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much easier method to practise, and that by means of it
the refraction in the visual axis may be estimated. This is
important, for the refraction in the visual axis has been
shown to differ from that indicated in the optic axis. For
directions, see Chapter 1X.

PRESBYQPIA.

Though the patient does not require glasses for distant
V., he may, as age advances, find it more and more diffi-
cult to read or work without them. This defect is called
Presbyopia, and 1s caused chiefly by failure in the power of
accommodation. A flattening of the crystalline lens some-
times accompanies it, and causes some hypermetropia, which

has been called ‘ hypermetropia acquisita.” Presbyopia is in-
dicated by a vecession of the near point, and it is said by Donders
to have commenced when this is further from the eye than
22 cm. (g ins.), ¢.e., than the focal length of a lens whose
refracting power is 450 D. (). As we have already seen
(Chap. IV., p. 13), such a lens would, in emmetropia, bring
rays from the near point to a focus on the retina in the
absence of all accommodation.

The difference, then, between this lens and one whose focal
length equals the distance of any given receded near point,
denotes in all cases the amount of accommodation which is
deficient, and the lens necessary to enable the patient again
to read at 22 cm.

E.g.—With near point receded to 40 cm. (16 ins.), we
must deduct from 4'50 D. (}) the lens whose focal length
is 40 cm., viz., 2:50 D. (y%), and have as the necessary lens

Y
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+2 D. (J15)—that is, if the patient wish to read and work
at 22 cm. (9 ins.).

If no accommodation remain, and either hypermetropia
or hypermetropia acquisita co-exist, the strength of the
correcting lens must of course then be added to 4°50 B (&)
in order that such a patient may read at 22 cm. (9 mns.).

The following table gives, according to Donders, the
glasses necessary for presbyopia in' emmetropia at different

ages.
'[:'-LhSS._ '
AGE. & i e e | B
| ENGLISH
D. ] INCHES, |
45 |
55 3 Lo il
6o 4 10
b5 4750 i
70 5'50 h
75 6 1
Sl b

These are the glasses which enable an emmetropic patient
to read at 22 cm. (g ins.). We must, however, test each
individual case, for the various patients prefer different
distances at which to read or work. If either Hm. or
M. be present, the amount of the former must be added to,
and that of the latter deducted from, the lens here specified
for any particular age.

This will be evident when it is remembered that a hyper-
metrope either has to use his accommodation, or, when not
doing so, requires a convex glass to focus parallel rays on
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his retina. To work, therefore, at 22 cm. (g ins.), he would
need a glass to the extent of his Hm. stronger than an em-
metrope of the same age, whose eye, when at rest, is
adjusted for parallel rays.

A myope, on the other hand, requires a concave glass
to focus parallel rays. Without a glass, and when not
using any accommodation, his eye is adjusted for rays pro-
ceeding from his far point (p. 7); he therefore uses his
accommodation only for distances within this range.

A myope, for instance, of 2 D. (34) needs no accommoda-
tive effort to see at 50 cm. (20 ins.). At this point the
emmetrope already uses 2 D. (3%) of accommodation. For
any particular point, therefore, within this distance such
a myope requires 2 D. (5) less accommodation than the
emmetrope. At the age of fifty, when the emmetrope
needs +2 D. (3%) with which to work at 22 cm., this myope
would not require any glass for that purpose. At the age
of fifty-five, when the emmetrope requires+ 3 D. ({;), this
same patient would need only+1 D. (J;). It is thus
seen how a myope may even require a convex glass for
reading.

A myope who has worn neutralizing glasses for all pur-
poses requires weaker glasses for close work as age ad-
vances, and, as was just seen, may require convex glasses
for this purpose.. Where the M. is 4-5 D. (§), presbyopia
does not exist, for the p.p. (p. 13) cannot recede beyond the
p.r., which is at 22 cm. (g ins.). Such patients, even in the
absence of all accommodation, can see to read at 22 cm.
without glasses, and similarly in higher degrees of M.

i i
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or absence of lens, as after cataract operations, involves loss
of accommodation. If we replace the crystalline lens
by a glass in front of the eye, so that parallel rays are
focussed on the retina, we render the eye practically emme-
tropic. To enable such a patient to read at any specified
distance, it is necessary merely to add to that glass the
lens whose focal length equals the distance in question.

2
and we wish him to read at a distance of 33 cm. (12 ins.),

g.—If a patient requires + 13 D. (}) for parallel rays,

we add together 13 D. (}) and the lens whose focal length
1s 33 cm., viz. 3 D. ({%), thus getting+ 16 D. (%) as the
necessary glass.

For cataract patients we order two pairs of spectacles.
One for distant V., generally+10 D. to+13 D. (3 to 1),

and the other for reading, from + 15 D. to+ 20 D. (ziﬁ to A})

. - [l 4
according to the previous state of the refraction.

A patient may be so myopic that, after removal of his
cataract, parallel rays are focussed on his retina either
without a glass or even by means of a weak concave

lens.

Astigmatism frequently exists after cataract extraction,
and as a rule its correction materially aids vision.

TO TEST THE GLASSES ORDERED.

Having ordered glasses, it often becomes necessary to
ascertain whether those obtained by the patient accord
with the prescription. This may be done in the following
manner : If, whilst moving a convex lens to and fro in

5
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front of our eye, we look at some distant object, this latter
appears to move in the opposite dirvection. A contrary effect
1s produced with a concave lens. A concave and a convex
lens of equal strength neutralize each other, and there is no
apparent movement of the object.

If, then, no movement is perceptible on applying a lens of
the same strength as that ordered (though of an opposite
sign), the glasses are correct. If the lens, however, is not
of the same strength, we can ascertain the amount of error
by finding the strength of that required to effect neutraliza-
tion. In testing a cylinder, the neutralizing glass must be
of the opposite sign, and the axes must coincide.

A spherico-cylindrical lens is tested by the neutralizing
spherico-cylindrical combination, the axes of the cylinders

heing coincident.
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CHAPTER XIII.

ATROPINE, HoMATROPINE, HoOMATROPINE AND COCAINE,
ESERINE—ALTERATIONS NECESSARY IN MEASUREMENTS

MADRDE UNDER THEIR INFLUENCE.

ALTHOUGH in estimating errors of refraction much may be
accomplished without the use of atropine, yet in many cases
it is not possible to arrive at an accurate result without
employing this or some similar agent.

[t is a mistake to suppose that a correct measurement of
the error can be made in every case where the pupil is
dilated. In doubtful cases no positive result can be reached
without paralysis of the accommodation. For obtaining
this condition three drugs are in common use, viz., atropine,
homatropine, and cocaine ; the two latter, in the majority of
cases, being used in combination.

The chief factor to be considered in relation to the accom-
modation is the age of the patient. It is difficult to state
precisely the ages at which definite strengths of the drugs
must be used to produce complete paralysis. As a general
rule, however, it will be found that in children and young
adults the application of atropine (1 per cent.), thrice daily
for a few days, is necessary. Sometimes even up to twenty-
five years of age less will not suffice. From twenty-five to
thirty homatropine and cocaine, if thoroughly applied, will

S
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generally be sufficient, though occasionally atropine (o5 per
cent.) may be required. After thirty atropine should not be
used, and in patients over thirty-five it is very seldom neces-
sary to paralyze the accommodation, though, if the pupil be
small, its dilatation may assist the observer in making his
estimation, After about twenty-five years of age the use of
a mydriatic is to be avoided where any symptoms of glau-
coma exist.

When used in cases of active accommodation, homatropine
appears to render the accommodative efforts spasmodic and
uncontrollable, so that the result is quite untrustworthy.

There 1s much difference of opinion as to how often and
how long homatropine and cocaine should be used before it
produces the desired effect. The following plan will gene-
rally be found effectual :

A drop of a mixture of homatropine (1 per cent.) and
cocaine (2 per cent.) is instilled; then a drop of the same
strength of homatropine solution alone is applied for about
four times at intervals of ten minutes ; and, finally, some
more homatropine and cocaine mixture. Too much cocaine
should not be applied, as it may disintegrate the corneal
epithelium.,

When the patient is well under the influence of the
mixture, or of homatropine alone, a marked injection of
the ciliary region is often noticed, and Mr. Phillips, Refrac-
tion Assistant at the Moorfields Hospital, tells me that he
looks on this as an indication of the paralysis of accommo-
dation.

The advantage of homatropine and cocaine over atropine
lies in the fact that its effect, unlike that of atropine, passes
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away in from 24 to 48 hours, and consequently the risk due
to the tension-raising influence of the mydriatic is much
lessened. 1f there is any special reason for anxiety, or if
work must be speedily resumed, a few applications of a
o'4 per cent. solution of eserine may be used to restore the
power of the accommodation in a short time. (Vide Lang
and Barrett in the Medical Times, July 18, 1885.)

Some authorities maintain that it is unnecessary to use
atropine for myopes; but even though their accommodation
may not be so well organized as in hypermetropes, yet there
is not infrequently a spasmodic condition which determines
an over-correction, and renders atropine necessary for
correct estimation.

Where paralysis of the accommodation has been produced
for the estimation of the refractive error, allowance must be
made for this fact when ordering glasses.

According to DEF. 3 (p. 6), parallel rays should come to a
focus on the retina of an emmetropic eye when the accommo-
dation is completely paralyzed by atropine. Emmetropia,
however, as thus defined, is rarely met with. An eye may
have V.=4§ (39), and the distant V. may be impaired. by
even the weakest convex lens, yet, when fully under atro-
pine, it will generally be found that a convex lens 1S now
necessary to obtain § (23), é.e., to bring practically parallel
rays to a focus, so that a certain amount of accommodation
was being exercised. That portion of the accommodation
which can be overcome only by atropine is due to the
tone of the ciliary muscle, and must always be taken into
calculation when ordering glasses from a consideration of
measurements of the refraction made under atropine. For
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practical purposes, we may consider that eye to be emme-
tropic which, when fully under the influence of atropine,
does not require a stronger convex lens than 1 D. (%) to
perfect the focusing of parallel rays.

In hypermetropia the convex lens which brings parallel
rays to a focus when the eye is fully under atropine should
theoretically convert it into an emmetropic eye. It is found,
however, practically that, owing to hypertrophy of the ciliary
muscle, patients with this error of refraction find great diffi-
culty in relaxing their accommodation to anything like its
fullest extent, and consequently the lens which brings
parallel rays to a focus under atropine cannot be ordered
for the same eye with its accommodation active. The
increased convexity of the crystalline lens (produced by
accommodation), added to the correcting lens just men-
tioned, renders parallel rays too convergent, and brings
them to a focus in front of the retina. In hypermetropia,
therefore, it is necessary to deduct from the measurement
made under atropine at least 1 D. ({;), and, in the cases of
children and young adults, sometimes as much as 1-50 D. (d4)
on account of the tone of the ciliary muscle.

In myopia the concave lens which brings parallel rays to a
focus on the retina of an eye under atropine may be found
too weak for the same eye when nof under atropine. The
effect of the accommodation is to bring to a focus in front
of the retina the rays which, under atropine, were focused
upon it; in other words, the myopia is still sometimes
uncorrected, and so requires a concave lens o-50 D. () or
075 D. () stronger. But since the ciliary muscle of
myopes is usually atrophied, the addition need not be
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equivalent to the deduction made in hypermetropia. We
have therefore the

RuLe I1I.—That glasses ordered for permanent use must, |
when convex, be 1 D. (&) or occasionally 150 D. (37%) weaker,
and, when concave, 0°25 D. (1¥o) to 0'75 D. (50) stronger than
is indicated by the measurements made under atropine. In
M.. however, this addition is seldom required.

The application of this rule may be exemplified by refer-
ence to a case of mixed astigmatism. If, under atropine,
one meridian be hypermetropic, 2 D. () and the other
myopic, 2 D. (&), the fully correcting glass would be ezther

T B b i B (e e TR A c.) or (preferably)

L

—
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ordered for permanent use would be, in the first case, — 3 D.

—

s. = 44D ¢ (= 4%s. = + % c), and in the second
L 1D.s. = — 4 D.oc(+ 395 = —Agc), Inithelatter
example, by deducting 1 D. ({;) from the convex spherical
we at the same time practically add 1 D. to the strength of
the concave cylinder (for it has thus less neutralization to
perform); while in the first case, by adding 1 D. to the
concave spherical we lessen the strength of the convex
cylinder, since it now has more to neutralize.

In mixed astigmatism, then, by deducting from the strength
of the spherical, we increase that of the cylinder, and by
adding to the strength of the spherical, we dimimsh that of
the cylinder.

In compound astigmatism, if we add to or deduct from the,.
strength of the spherical, we at the same time increase or
diminish respectively the correction for each meridian.

The calculations necessary for the action of atropine may




1 =
LIl 1€E1ls




AMBLYOPIA.

~.J
£a3

CHAPTER XIV.
AMBLYOPIA—MALINGERING AND ITS DETECTION,

It need scarcely be mentioned in conclusion that there are
many cases in which, though the error of refraction has been
duly diagnosed, estimated, and corrected, yet there is no
consequent improvement in vision. Such results may be
found in old standing cases of strabismus, and sometimes in
eyes in which no trace of disease can be discovered. Such
eyes are said to be amblyopic. Others, again, without any
error of refraction, may have defective vision owing to
disease ; with such, however, we have not here to deal.
These pages have been intended merely to indicate the
various modes of estimating and correcting errors of refrac-
tion ; the reason why, after such correction, the vision is not
improved must be ascertained by other means. Some
patients, in whom we cannot find either disease or error of
refraction, may simulate total or partial blindness. The
latter may often be detected by holding in front of their eyes
different pairs of convex, neutralized by their corresponding
concave lenses. With these, thinking they are being aided,
such patients may frequently be persuaded to read perfectly.
Another method of detecting simulation, especially of one
eye, is to hold in front of the biind (?) eye a prism with its
base out or in, when, if there be an attempt (detected by the



74 REFRACTION OF THE EYE.

involuntary movement of the eye) to fuse the double images,
it proves sight present in the eye in question. Another
method is to put on the patient a pair of spectacles in which
is a red glass for one eye and a green glass for the other.
He is then asked what he can read of some red and green
letters arranged alternately, and either placed on a black-
board, or else made of glass and suspended in a frame so
that they are seen by transmitted light. If then the patient
is able to read all the letters, it proves that he sees with both
eyes.

Perhaps some of the statements made in these pages may
have appeared somewhat too general, but it has been thought
advisable not to confuse the beginner by enumerating all
the possible and minor exceptions to the general rules.

If some such order of procedure as indicated in the pre-
ceding chapters were adopted, one would not, as 1S NOW
frequently the case, see a beginner fall into the error of
supposing that a patient 1s myopic because he reads § as
well with as without a concave lens. Nor would hyperme-
tropia be diagnosed because Sn. 1 can be read with convex

glasses.

— e
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A PRACTICAL TREATISE ON ELECTRO-DIAGNOSIS IN
Diseases of the Nervous System. With Illustrations, 8vo, 8s. 6d.

E. HA BENNETT, M.D., F.rR:C.5.1.
Professor of Surgery, University of Dublin,
AND

D.J. CUNNINGHAM, M.D., F.R.C.S.1.
Professor of Anatomy and Chirurgery, Untversily of Dublin.

THE SECTIONAL ANATOMY OF CONGENITAL C@CAL
Hernia. With colodred plates, sm. folio, 5s. 6d.

HORATIO R. BIGELOW, wu.D.

Permanent Member of the American Medical Assoeialion, &e.

PLAIN TALKS ON ELECTRICITY AND BATTERIES, WITH

Therapeutic Index. With Illustrations, crown 8vo, 4s. 6d.

S ——

DRS. BOURNEVILLE AND BRICON.

MANUAL OF HYPODERMIC MEDICATION.
Translated from the Second Edition, and Edited, with Therapeutic Index of Dis-
gases, h%rd:“LHDHEW 8. CURRIE, M.D. Edin., &ec. With Illustrations, crown
vo, 38. 6d.
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RUBERT BOYCE, M.B., M.R.C.5.
Professor of Pathology in University College, Liverpool.

A TEXT-BOOK OF MORBID HISTOLO
Practitioners. With 130 coloured Illustrations, myg gu.f;};_ gjtludenta and
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A. BROCA, m.pn.
Chirurgien des Hopitaux de Paris, &c.
AND

F. LUBET-BARBON, m.n.

Ancien interne des Hdpitaux de Paris.

MASTOID &BSQESSES AND THEIR TREATMENT.
Translated and edited by Hesry ]. Curmis, B.S. and M.D. (Lond.), F.R.C.S.
(Eng.), Assistant to the Professor of Pathology, University College, London, &c.
With coloured Illustrations, cr. Bvo, 6s. [Now ready.

0. A. BROWNE, M.A.,, M.D.
Plysician to the Royal Hospital for Diseases of the Chest, &c.

ANEURYSMS OF THE AORTA. 4to, 2s. 6d.

GURDON BUCK, wM.n.
CONTRIBUTIONS TO REPARATIVE SURGERY: Showing

its Application to the Treatment of Deformities, produced by Destructive Disease
or Injury; Congenital Defects from Arrest or Excess of Development; and Cica-
tricial Contractions from Burns. Large 8vo, gs.

MARY BULLAR & J. F. BULLAR, M.B. CANTABE., F.R.C.5,
RECEIPTS FOR FLUID FOODS. 16mo, 1s.

CHARLES H. BURNETT, A.m, M.D.
Emeritus Professor of Otology in the Philadelphia Polyclinic ; Clinical Professor of Otology in the
Woman's Medical College of Pennsylvania, &c.

SYSTEM OF DISEASES OF THE EAR, NOSE AND THROAT.
By 45 Eminent American, British, Canadian and Spanish Authors. Edited by
CuarLEs H. BumrneTT. With Illustrations, in two imperial 8vo vols., half
mMorocco, 48s. nett.

STEPHEN SMITH BURT, M.
Professor of Clinical Medicine in the New York Post-graduate School and Hospital.

EXPLORATION OF THE CHEST IN HEALTH AND
Disease. With Illustrations, crown 8vo, 6s.

DUDLEY W. BUXTON, D, B.S., MR.C.P. .
Administrator of Anasthetics and Lecturer in University éu{fzgr: Haospital, the National Hospital for
Paralysis and E pilepsy, Queen's Square, and the Dental Hospital of London.

ANASTHETICS THEIR USES AND ADMINISTRATION.
Second Edition, with Illustrations, crown 8vo, 55. [LEWIS'S PRACTICAL SERIES.]
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CAMBRIDGE NATURAL SCIENCE MANUALS.

BIOLOGICAL SERIES.
(General Editor: A. E. SuirLey, M.A., Fellow and Tutor of Christ’s College).

THE VERTEBRATE SKELETON. By 5 H. REYNOLDS, M.A, Trinity College, Cam-
bridge ; Lecturer and Demonstrator in Geology and Zoology at University College, Bristol.
With numerous Illustrations, crown 8vo, 123, 6d.

PRACTICAL MOREID ANATOMY. Ey H.D. ROLLESTON, M., F.R.C.P., Fellow of
St. Jobn's College, Cambridge ; Assistant Physician and Lecturer on Pathology, St. Georpe's Hos-
pital, London; and A. A, KANTHACK, M.D., M.R.C.P,, Lecturer on Pathology, 5t. Bartholo-
mew's Hospital, London. Crown 8vo, Gs.

ZOOGEOGEAPHY. By F.E. BEDDARD, M.A., F.R.5. With Maps, crown Evo, Gs.

PRACTICAL PHYSIOLOGY OF PLANTS. By F.DARWIN, M.A., F.RE.5,, and E. H.
ACTON, M.A. Second Edition, with Illustrations, crown 8vo, 4s. 6d,

ELEMENTS OF BOTANY. By F. DARWIN, M.A., F.R.S5, Second Edition, with nume-

rous lllustrations, erown Svo, 45. 6d.

A MANUAL AND DICTIONARY OF THE FLOWERING PLANTS AND
Ferns: Morphology, Natural History and Classification. Alphabetically ar-
ranged by J. C. WILLI5, M.A., Gonville and Caius College. Two vols., crown Bvo, 10s. 6d.

FOSSIL PLANTS, for Students of Botany and Geology. By A.C. SEWARD, M.A.,
F.G.8., St. John's College. In two volumes, demy 8vo. Vol L., with Illustrations, 125,
Lot ready.

ELEMENTARY PALZONTOLOGY - INVERTEBRATE. By HENRY WOODS,
M.A., F.G.5. BSecond Edition, revised and enlarged, with additional [llustrations, crown Svo, 6s.

VERTEBRATE PALZONTOLOGY. By A. S WOODWARD, M.A. Demy 8vo,
[Nearly ready.

GEOLOGICAL SERIES,

HANDEOOK TO THE GEOLOGY OF QEMBRIDGESHIRE. For the use of
Students. By F. R. COWPER REED, M.A., F.G.5., Assistant to the Woodwardian Professor
of Geology. Crown Bvo, 75, 6d.

PETROLOGY FOR STUDENTS: An Introduction to the Study of Rocks
under the Microscope. By A. HARKER, M.A., F.G.S, Fellow of St. John's College; Demon-
strator in Geology (Petrology) in the University of Cambridge. Second Edition, revised, cr. 8vo,
=8. bd.

CEOLOGY. By]. E. MARR, M.A, I'n the press.
CRYSTALLOGRAPHY. By Prof. LEWIS, M.A. [In the press.

PHYSICAL SERIES.

(General Editor : R. T. GrLazesrook, M.A., F.R.S., Fellow of Trinity College ;
Assistant Director of the Cavendish Laboratory).

HEAT AND LIGHT. By R. T. GLAZEBROOK, M.A. Crown 8vo, 55,
The two Parts are also published separately. Hear, 35. LicHT, 35

MECHANICS AND HYDROSTATICS. By the same Author. Crown 8vo, 8. 6d. Alsoin
separate Parts. Part L—Dyxamics, 48, Part IL—S8Tatics, 35. Part [11.— HyDROSTATICS, 35.

SOLUTION AND ELECTROLYSIS. By W.C. D. WHETHAM, M.A,, Fellow of Trinity
College. Crown 8vo, 78. 6d.

ELECTRICITY AND MAGNETISM. By R. T. GLAZEBROOK, M.A. [In preparation.
SOUND. By ]. W.CAPSTICK, M.A,, Fellow of Trinity College. [Un preparalion.
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HARRY CAMPBELL, M., B.S, LOND,, M.R.C.P.
Physician to the North- West London Hospital.

I.
THE CAUSATION OF DISEASE: An Exposition of the ulti-

mate factors which induce it. Demy 8vo, 12s. 6d.

11,
FLUSHING AND MORBID BLUSHING: THEIR PATHO-
logy and Treatment. With plates and wood engravings, royal 8vo, 10s. 6d.
111,
DIFFERENCES IN THE NERVOUS ORGANISATION OF
Man and Woman, Physiological and Pathological. Royal 8vo, 15s.
v,

HEADACHE AND OTHER MORBID CEPHALIC SENSATIONS.
Royal 8vo, 12s. 6d.

J." W. CGABPSTICK, MA.

[See Cambridge Natural Science Manuals, page 5.

R. E. CARRINGTON, m.p., F.R.C.P.

Late Assistant Physician ‘and Senior Demonstrator of Morlid Anatomy at Guy's Hospital,

NOTES ON PATHOLOGY. With an Introductory Chapter by ]. F.
GoobDHART, M.D. (ABegrD.), F.R.C.P., Physician to Guy's Hospital. Edited by
H, EveLyn Crook, M.D. Loup., F.R.C.S. ENG., and Guy Mackeson, L.R.C.P.,
M.R.C.S. Crown 8vo, 3s. 6d.

ALFRED H. CARTER, M.D. LOND.
Fellow o} ihe Royal College of Physicians; Senior Physician to the Queen's Hospital, Birmingham
Professor of Medicine in Mason College, Birminghan,

ELEMENTS OF PRACTICAL MEDICINE.

Seventh Edition, crown 8vo, 10s.

F. H CHAMPNEYS, M.A., M.D. OXON., F.R.C.P.

hysician-Accoucheur and Lecturer on Obstetric Medicine at St. Bartholomew's Hospital: Exansiner
in Obstetric Medicine in the University of Oxford, &c.

1.
LECTURES ON PAINFUL MENSTRUATION. THE HAR-
veian Lectures, 18qgo. Roy. 8vo, 7s. 6d.

1.
EXPERIMENTAT, RESEARCHES IN ARTIFICIAL RESPIRA-
tion, in Stillborn Children, and Allied Subjects. Crown 8vo, 3s. 6d.

W. BRUCE CLARKE, M.A.,, M.B. OXON,, F.R.C.5.
Assistant Surgeon to, and Senior Demonsirator of Anatomy and Operative Surgery at
St. Bartholomew's Hospital ; Surgeon to the West London Hospital, &c.

THE DIAGNOSIS AND TREATMENT OF DISEASES OF THE

Kidney Amenable to direct Surgical Interference. With Illustrations, demy 8vo,
78. 6d.

JOHN COCKLE, M.A., M.D.
Physician to the Royal Free Hospital.

ON INTRA-THORACIC CANCER. 8vo, 4s. 6d.
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ALEXANDER COLLIE, M.D. ABERD.,, M.R.C.P. LOND,

Secreiary of the E pidemiological Society for Germany and Russia, &e¢.

ON FEVERS: THEIR HISTORY, ETIOLOGY, DIAGNOSIS,
Prognosis, and Treatment. Illustrated with Coloured Plates, crown 8vo, 8s. 6d.
[LEwis's PRACTICAL SERIES.]

M. P. MAYO COLLIER, M.B; M.S. LOND., F.R.C.3. ENG.
Professor of Comparvative Auatomy and Physiology at the Royal College of Surgeons, England, &c.

THE PHYSIOLOGY OF THE VASCULAR SYSTEM.
Illustrations, 8vo, 3s. 6d.

E. TREACHER COLLINS, F.R.C.S8
Assistant Surgeon to the Royal Loudon Ophthalmic Hospital, Moorfields ; Hunferian Projessor, Royal
College of Surgeons, England, 1893-04.

RESEARCHES INTO THE ANATOMY AND PATHOLOGY OF

the Eye. With 1o Plates and 28 Figures in the Text, demy 8vo, 6s.

WALTER S. COLMAN, M.D.,, F.R.C.P. LOND.
Assistant Physician to the National Hospital for the Paralysed and Epileptic, &c.

SECTION CUTTING AND STAINING: A Practical Intro-
duction to Histological Methods ior Students and Practitioners. Second Edition,
with Illustrations, crown 8vo, 3s5. 6d. [Now ready.
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W. H. CORFIELD, M.A.,, M.D. OXON., F.R.C.P. LOND.
Professor of Hygiene and Public Health in University College, London ; Medical Gfficer of Health for
St George's, Hanover Square, &c.
I

DWELLING HOUSES: their Sanitary Construction and Arrange-

ments, Fourth Edition, with Illustrations, crown 3vo. [In preparation.

11.
DISEASE AND DEFECTIVE HOUSE SANITATION: Being
Two Lectures delivered before the Harveian Society of London. With Illustra-
tions, crown 8vo, 2s. [ Fust published.

J. LEONARD CORNING, M.A., M.D.

Consultant in Nervous Discases fo St. Francis Hospital,

A PRACTICAL TREATISE ON HEADACHE, NEURALGIA,
Sleep and its Derangements, arid Spinal Irritation. With an Appendix—Eye
Strain, a Cause of Headache, by Davin WessTER, M.D. Second Edition,
demy 8vo, 7s. 6d.

SIDNEY COUPLAND, m.D., F.R.C.P.

Ffl}'sfﬂ‘au fothe Middlesex Hospital, and Lecturer on Practical Medicine in the Medical .S'c;'ma_?;
late Examiner in Medicine at the Examining Board for England.

NOTES ON THE CLINICAL EXAMINATION OF THE BLOOD

and Excreta. Third Edition, 12mo, 1s. 6d.

CHARLES CREIGHTON, ».A., M.D.

Formerly Demonstrator of Anatomy in the University of Cambridge.

I

A HISTORY OF EPIDEMICS IN BRITAIN. Vol. I, From
A.D. 664 to the Extiaction of the Plague. Demy 8vo, 18s. Vol. I1., From the
Extinction of the Plague to the Present Time. Demy 8vo, 20s.

II.
ILLUSTRATIONS OF UNCONSCIOUS MEMORY IN DIS-

ease, including a Theory of Alteratives. Post 8vo, 6s.



8 Catalogue of Works Published by H., K. Lewis.

H., RADCLIFFE CROCKER, M.D. LOND., B.5., F.R.C.P.
Physician for Discases of the Skin in University College Haspital, &e.

DISEASES OF THE SKIN; THEIR DESCRIPTION, PATHO-

logy, Diagnosis, and Treatment. Second Edition, with g2 Illustrations, 8vo, 24s.

——— ——

EDGAR M. CROOKSHANEK, M.B. LOND.
Professor of Comparative Pathology and Bacleriology, and Fellow of, King's College, London.

I.

A TEXTBOOK OF BACTERIOLOGY : Including the Etiology
and Prevention of Infective Diseases, and a short account of Yeasts and
Moulds, Hematozoa, and Psorosperms. Fourth Edition, Illustrated with 22
Coloured Plates, and 273 Illustrations in the Text, medium 8vo, 21s. nett.

[ Fust published.
IL.

HISTORY AND PATHOLOGY OF VACCINATION. Vol. I.,
A Critical Inquiry. Vol.II., Selected Essays, (Edited) including works by Jenner,
Pearson, Woodville, Henry Jenner, Loy, Rogers, Birch, Bousquet, Estlin, Ceely,
Badcaock, Auzias-Turenne, Dubreuilh and Layet. Two volumes, illustrated with
22 coloured plates, royal 8vo, 20s. nett.

F. DARWIN, M.A,, F.R.S5
[See Cambridge Natural Science Manuals, page 5.

HERBERT DAVIES, M.D., F.R.C.P.
Late Consulting Physician fo the London Hospital,

THE MECHANISM OF THE CIRCULATION OF THE BLOOD
through Organically Diseased Hearts. Edited by ArRTHurR TEMPLER DAVIES,
B.A. (Nat. Science Honours), M.D. Cantab., M.R.C.P. ; Physician to the Royal
Hospital fer Diseases of the Chest. Crown 8vo, 3s. 6d.

HENRY DAVIS, MR.cC.S.

Tencher and Administrator of Anasthetics at St. Mary's Hospital, and Anasthetist {o the Dental
Hespital of London.

GUIDE TO THE ADMINISTRATION OF ANASTHETICS.
Second Edition, fcap. 8vo, 2s. 6d.

F. A. DIXEY, M.A., D.M.
Fellow of Wadham College, Oxford.

EPIDEMIC INFLUENZA: A Study in Comparative Statistics.
With Diagrams and Tables, 8vo, 75. 6d.

HORACE DOBELL, wm.n.
Consulting Physician to the Royal Hospital for Diseases of the Chest, &c.

ON DIET AND REGIMEN IN SICKNESS AND HEALTH,

and on the Interdependence and Prevention of Diseases and the Diminution of
their Fatality. Seventh Edition, 8vo, 5s. neff.

ROBERT W. DOYNE, ;?Ci pital, Cowley, and to the
P d Eve Hospital: Ophthalmic Surgeon to St. Fohn's Hosprial, Lowley,
Surgeon to the 2fAEbL T j::‘!'j‘.|;|Nr'.l'.;:u'r o Water Cottage Hospital.

NOTES ON THE MORE COMMON DISEASES OF THE EYE.
With Test Types, crown 8vo, 2s.
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PROF. A. DUHRSSEN, m.p.

Formerly First Assistant in the Obstetric Clinic of the Charité Hospital in Berlin.

I.

A MANUAL OF GYNZACOLOGICAL PRACTICE FOR STU-
dents and Practitioners. Translated and edited from "hF Fourth Gern_mnledltmn,
by Joux W. TavLor, F.R.C.S., Surgeon to the Women’'s Hospital, EII‘I‘I’Ili‘nghﬂ“‘h
&c.; and Freperick Epce, M.D. Loxb,, F.R.C.S., Surgeon to the Women's
Hospital, Wolverhampton. With 120 Illustrations, crown Bvo, bs.

1.

A MANUAL OF OBSTETRIC PR.&.GTICE1FU]§L STUDEHTB
and Practitioners. Translated and edited from the Sixth German Edition, by
Joux W. Tavror and FREDERICK EDGE. With Illustrations, crown 8vo, bs.

[ Fust published.

JOHN "EAGLE.

Memibier of the Pharmacentical Society.

A NOTE-BOOK OF SOLUBILITIES. Arranged chiefly for the

use of Prescribers and Dispensers. 12mo, 2s. 6d.

ARTHUR W. EDIS, M.D. LOND,, F.R.C.P.
Senior Physician to the Chelsea Hospital for Women; Lafe Obstetric Physician to the
Middiesex Hospital.

STERILITY IN WOMEN: including its Causation and Treat-
ment. With 33 Illustrations, demy 8vo, 6s.

W. ELDER, M.D., F.R.C.P. EDIN.
Physician fo Leilh Hospital,

APHASIA AND THE CEREBRAL SPEECH MECHANISM.
With Illustrations, demy 8vo, 1os. 6d. _ [Now ready.

ALEXANDER S. FAULKNER.

Surgeon-Major, Indian Medical Service,

A GUIDE TO THE PUBLIC MEDICAL SERVICES.

Compiled from Official Sources. 8vo, zs.

W. SOLTAU FENWICK, M.D, B.S. LOND.,, M.R.C.P.
Physician to Out-patients at the Eveling Hospital for Sick Children ; Physician to the London
Temperance Hospital,

I.
DISORDERS OF DIGESTION IN INFANCY AND CHILD-
hood. With Illustrations, demy 8vo, 105, 6d.

1.

THE DYSPEPSIA OF PHTHISIS: Its Varieties and Treat-
ment, including a Description of Certain Forms of Dyspepsia associated with
the Tubercular Diathesis. Demy 8vo, 6s.

DR. FERBER.

MODEL DIAGRAM OF THE ORGANS IN THE THORAX
and Upper Part of the Abdomen. With Letter-press Description. In 4to,
coloured, 58, nett.

J. MAGEE FINNY, M.pD. DUBL.

King's Professor of Practice of Medicine in S:jn;-::-e‘ of Physic, Ireland, &e.

NOTES ON THE PHYSICAL DIAGNOSIS OF LUNG DIS-

eases. 32mo, 1s. 6d.
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W. H. RUSSELL FORSBROOK, M.p. LOND.,, M.R.C.5.

Conswlting Medical Officer to the Governiment of the Cape of Good Hope; SJormerly Surgical Repistrar fo
Westminster Hospiial,

A DISSERTATION ON OSTEO-ARTHRITIS. Demy 8vo, s5s.

J. MILNER FOTHERGILL, M.p., M.R.C.P.
Late Physician to the City of London Hospital for Diseases of the Chest, Victoria Park, &«.

1.

INDIGESTION AND BILIOUSNESS. Second Edition, post 8vo, 7s. 6d.
11,

GOUT IN ITS PROTEAN ASPECTS. Post 8vo, 7s. 6d.

111.

THE TOWN DWELLER: His Needs and His Wants. With an
Introduction by Sir B. W. RicHARDSON, M.D., LL.D., F.R.5. Post 8vo, 3s. 6d.

PROFESSOR E. FUUCHS.

Professor of Ophthalmology in the University of Vienna.

TEXTBOOK OF OPHTHALMOLOGY. Translated from the German
by A. Duang, M.D., Assistant Surgeon, Ophthalmic and Aural Institute, New
York. Second Edition, with 1go Illustrations, large octavo, 21s.

PROFESSOR DR. PAUL FURBRINGER.
Director of the Friedrichshain Hospital, Berlin, &c.

TEXT-BOOK OF DISEASES OF THE KIDNEYS AND
Genito-Urinary Organs. Translated by W. H. Giceert, M.D., Physician in
Baden-Baden, &c. Vol. 1., demy 8vo, 7s. 6d. Vol. 11., demy 8vo. [Fust ready.

SIR DOUGLAS GALTON.
I ate Royal Engineers, K.C.B., Hon. D.C.L., LL.D., F.R.5., Assoc. Inst. C.E., M.I.Mech.E,, F.5.4,,
F.z.5., F.L.5., F.C.5., F.R.G.S., &a

HEALTHY HOSPITALS. Observations on some points con-

nected with Hospital Construction. With Illustrations, 8vo, 10s. 6d.

JOHN HENRY GARRETT, M.p.
Licentiate in Santtary Science and Diplomate in Public Health, Universities of Durham and
Cambridge, &c.
THE ACTION OF WATER ON LEAD; being an inquiry into the

Cause and Mode of the Action and its Prevention. Crown 8vo, 4s. 6d.

ALFRED W. GERRARD, r.cs.

Examiner to the Pharmacentical Society, &c.

' 1.
ELEMENTS OF MATERIA MEDICA AND PHARMACY.
Crown 8vo, 8s. 6d.
- 11,
NEW OFFICIAL REMEDIES, B.P., 1890. Supplement to the
above. Crown 8vo, 1s.

HENEAGE GIBBES, mp.
Lecturer on Physiology in the Medical School of Westminster Hospital, &e.

PRACTICAIL HISTOLOGY AND PATHOLOGY. Third Edition,

revised and enlarged, crown 8vo, 6s.

R. T. GLAZEBROOK, M.A., F.R.S.
[See Cambridge Natural Science Manuals, page 5.
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E. W. GOODALL, M.D. LOND.
Medical Superintendent of the Eastern Hospital of the Metropolitan Asylums Board, formerly
Medical Registrar to Guy's Hospilal,

AND
J. W. WASHBOURN, M.D. LOND.

Fellow of the Royal Coliege of Physicians; Physician to the London Fever Hos ital ; Assistant
Physician to Guy's Hospital, and Lecturer i the Medical Schocl,

A MANUAL OF INFECTIOUS DISEASES. Illustrated with Plates,

Diagrams, and Charts, demy Bvo, 15s.

JAMES F. GOODHART, M.D. ABERD,, F.R.C.P.
Physician to Guy's Hospital, and Consulting Physician to the Evelina Hospital for Sick Children.

ON COMMON NEUROSES: or the INeurotic Element in Disease

and its Rational Treatment. Second Edition, crown 8vo, 3s. 6d.

C. A. GORDON, wm.p., C.B.
Deputy Inspector General of Hospitals, Army Medical Depariment.

REMARKS ON ARMY SURGEONS AND THEIR WORKS.
Demy 8vo, 58.

JOHN GORHAM, M.r.C.S.

TOOTH EXTRACTION: a Manual on the proper mode of Ex-
tracting Teeth. Fourth Edition, feap. 8vo, Is. bd.

GEORGE M. GOULD, A.M., M.D.
Ophthalmic Surgeon to the Philadelphia Hospital, &c.

I

THE STUDENT'S MEDICAL DICTIONARY: including all the
words and phrases generally used in Medicine, with their propzr pronunciation
and definitions, based on recent medical literature. Tenth Edition, 8vo, 14s. nett.

: 1.

A POCKET MEDICAL DICTIONARY, Giving the Prcnuncia-
tion and Definition of about 12000 of the Principal Words used in Medicine and
the Collateral Sciences. 3zmo, 45. nett.

e

W. R. GOWERS, MD.,, F.R.C.P.,, M.R.C.S.
Physician to University College Hospital, &c.

DIAGRAMS FOR THE RECORD OF PHYSICAL SIGNS,

In books of 12 sets of figures, 1s.

SURGEON-CAPTAIN A. E. GRANT, m.E.
Indian Medical Service; Professor of Hygiene, Madras Medical College.

THE INDIAN MANUAL OF HYGIENE, Vol L, 8vo, 1os. 6d. neft.

LANDON C. GRAY, wMm.p.
Professor of Nervous and Mental Discases tn the New York Polyclinic ; Visiting Physicia« to
St. Mary's Hospital, &c. :

A TREATISE ON NERVOUS AND MENTAL DISEASES FOR
Students and Practitioners of Medicine. With 168 illustrations, 8vo, 21s.

WILLIAM GRAY, M.D, CM. (EDIN.).

INFLUENZA, with Special Reference to some Peculiar Sym-
ptoms. 8vo, 3s. 6d.

J. B. GRESSWELL, M.R.C.V.S.

Provincial Veterinary Surpeon o the Huj.'ﬂ!,.-! pricultural Sociely,

?ETEEINARY PHARMACOLOGY AND THERAFPEU 'f'IGS.
With an Index of Diseases and Remedies, Fcap. 8vo, 5s.
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A. HILL GRIFFITH, m.p.

Surgeon, Manchester Royal Eye Hospital,

THE DIAGNOSIS OF INTRA-OCULAR GROWTHS. With &

woodcuts, 8vo, 18, 6d,

SAMUEL D. GROSS, m.n.,, LL.D., D.C.L. 0XON.
Professor of Surgery in the Fefferson Medical College of Philadelphia.

A PRACTIGAL TRE.&']_I'IEE ON THE DISEASES, INJURIES
and Malformations of the Urinary Bladder, the Prostate Gland, and the Urethra,
Third Ed}tlnn, rf:wsed and edited by S. W. GROSS, A.M., M.D., Surgeon
to the Philadelphia Hospital. Illustrated by 170 engravings, 8vo, 18s.

SAMUEL W, GROSS, a.m,, m.p.

Surgeon to, and Lecturer on Clinical Surgery in, the efferson Medi,
: m, edical College Hospital and 1
Philadelphia Hasﬁgn.n'. e, LU

A PRACTICAL TREATISE ON TUMOURS OF THE MAM-
mary Gland: embracing their Histology, Pathology, Diagnosis, and Treatment.
With Illustrations, 8vo, 10s. 6d.

—_—

DR. JOSEF GRUBER.
Professor of Otology in the University of Vienna, efc.

A TEXT-BOOK OF THE DISEASES OF THE EAR.
Translated from the Second German edition, and Edited, with additions, by
Enwa:!m Law, M.D., C.M. Epin., M.R.C.8. Enc., Surgeon to the London Throat
Hospital for Diseases of the Throat, Nose and Ear; and CoLEMAN JEWELL, M.B.
Lonp., M.R.C.S. Enc., late Surgeon and Pathologist to the London Throat
Hospital. Second English Edition, with 165 Illustrations, and 50 coloured
figures on 2 lithographic plates, royal 8vo, 28s.

F. DE HAVILLAND HALIL, M.D., F.R.C.E. LOND,

Physician to Out-patients, and in charge of the Throat Depariment at the Westminster Hospital, &e.

DISEASES OF THE NOSE AND THROAT. With 2 coloured plates

and 59 illustrations, crown 8vo, 1os. 6d. [LEwis's PracTicaL SERIES.]

WILLIAM A. HAMMOND, wm,D.

Professor of Mental and Nevvous Discases in the Medical Department of the University of the
City of New York, &c.

SPIRITUALISM AND ALLIED CAUSES AND CONDITIONS

of Nervous Derangement. With Illustrations, post 8vo, 8s. 6d.

A. HARKER, M.A., F.G.5.
[See Cambridge Natural Science Manuals, page 5.

VINCENT DORMER HARRIS, M.p. LOND., F.R.C.P.
Physician to the City of London Hospital for Diseases of the Chest, Vicloria Park ; Examining
Physician to the Royal National Hospital for Consumption and Diseases of the Chest, Veninor, &¢.,
AND

EDWIN CLIFFORD BEALE, MA., M.B. CANTAB., F.R.C.P.
Physician to the City of London Hn_-t‘p:'r.:.:f for Discases of the Chest, Vicloria Park, and to the Great
Northern Central Hospital, &c.

THE TREATMENT OF PULMONARY CONSUMPTION.

A Practical Manual. Crown 8vo, 10s. bd. [LEwis's PRACTICAL SERIES.]
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ALEXANDER HARVEY, M.D.

Late Emeritus Professor of Materia Medica in the University of Aberdeen, &c.,

AND
ALEXANDER DYCE DAVIDSON, M.p., F.R.5. EDIN.

Late Regius Professor of Materia Medica in the University of Aberdeen.

SYLLABUS OF MATERIA MEDICA FOR THE USE OF

Students, Teachers, and Practitioners. Based on the relative values of articles
and preparations in the British Pharmacopeeia. Ninth Edition, 32mo, 1s. 6d.

VW. S. HEDLEY, m.D.
Medical Officer in charge of the E lectro-Therapentic Department of the London Hospital.

I.
THE HYDRO-ELECTRIC METHODS IN MEDICINE.
Second Edition, with Illustrations, demy 8vo, 4s. 6d.

1.
CURRENT FROM THE MAIN: The Medical Employment of
Electric Lighting Currents. With Illustrations, demy 8vo, 2s. 6d.

I11.
PRACTICAL MUSCLE-TESTING; AND, THE TREATMENT
of Muscular Atrophies, With Illustrations, demy 8vo, 3s. 6d. [ Now ready.

H. HELBING, F.c.5.

MODERN MATERIA MEDICA: For Medical Men, Pharmacists,
and Students. Fourth Edition, 8vo, 8s. netl.

C. HIGGENS, r.rcCsS.
phthalmic Surgeon fo Guy's Hospital; Lecturer on Ophthalmology at Guy's Hospital Medical School,

MANUAL OF OPHTHALMIC PRACTICE.

With Illustrations, crown 8vo, bs. [LEwIs's PRACTICAL SERIES. ]

BEERKELEY HILL, M.B. LOND,, F.R.C.5.
Professor of Clinical Surgery in University College ; Surgeon to Universily College Hospital and to the
Lock Hospital ;
AND
ARTHUR COQOPER, L.R.C.P.,, M.R.C.S.

Surgeon to the Westminster General Dispensary.

SYPHILIS AND LOCAL CONTAGIOUS DISORDERS.

Second Edition, entirely re-written, royal 8vo, 18s.

FROM HOSPITAL WARD TO CONSULTING ROOM, with
Notes by the Way ; a Medical Autobiography. By a Graduate of the London
University. Post 8vo, 3s. 6d.

~_SIR W. JENNER, Bart.,, m.b.
Physician in Ordinary to H.M. the Queen, and o H.K.H. the Prince of Wales,

THE PRACTICAL MEDICINE OF TO-DAY: Two Addresses

delivered before the British Medical Association, and the Epidemiological
Society (186g). Small 8vo, 1s. 6d.

GEORGE LINDSAY JOHNSON, M.A., M.B., B.C. CANTAB.

Clindical Assistant, late Honse Surgeon and Chloveformist, Royal Westminster Ophthalmic Hospital, &c.

A NEW METHOD OF TREATING CHRONIC GLAUCOMA,
based on Recent Researches into its Pathology, With Illustrations and
coloured frontispiece, demy 8vo, 3s. 6d.
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— .
————

H. LEWIS JONES, Mm.a., » ‘
8 . 4 adbg 1.1, F.R.C.P.
Medical Officer in charge of the Electrical D:pr:}rrmm.rf':'r: Fi .E?arr.ﬁnhmtu-‘s Haspital,

MEDICAL ELECTRICITY. A Practical H
A 1 N andb
and Practitioners. Second Edition, with Illustrations, cmwg?slwfnf?;‘s.aﬁtg.ldentﬂ
[Lewis’s PracricAL Series.)

Figan L T. N. KELYNACK, wm.p.
athologist to the Manchester Royal Tufirmary ; Demonstrator and Lecturer on Pathology in the
Owen's College,

A CONTRIBUTION TO THE PA
miform Appendix. With Illustrations, larglfgg%i%f OF THE VER-

HENRY R. KENWOOD, M.B., D.p.H., F.C.5.

Assisiant Professor of Public Health, University Colleg ;
: : ge, aid Medical Office Health
Analyst for Stoke Newington and Finchley. G R gl ks

PUBLIC HEALTH LABORATORY WORK. Second Edition, with
Illustrations, cr. 8vo, 10s. 6d. [Now ready.
[LEwis’s PracTicaL SERIES.]

NORMAN KERR, m.p, F.Ls.

President of the Society for the Study of Inebriety ; Consulting Physician, Dairympie Home for
Inebriates, etc.

INEBRIETY OR NARCOMANIA: its HEtiology, Pathology,

Treatment, and Jurisprudence. Third Edition, 8vo, 21s.

NORMAN W. KINGSLEY, M.D.5., D.D..
President of the Board of Censors of the State of New York; Member of the American Academy of
Dental Science, &c.

A TREATISE ON ORAL DEFORMITIES AS A BRANCH

of Mechanical Surgery. With over 350 Illustrations, 8vo, 16s.

i ———

F. CHARLES LARKIN, F.r.c.5. ENG.
Surgeon to the Stanley Hospital; lale Assistant Lecturer in Physiology in University
College, Liverpool,

AND

RANDLE LEIGH, M.B., B.sC. LOND.

Senior Demonstrator of Physiology in University College, Liverpool,

OUTLINES OF PRACTICAL PHYSIOLOGICAL CHEMISTRY.
Second Edition, with Illustrations, crown 8vo, paper 2s. bd. neff, or cloth 3s. neti.

J. WICKHAM LEGG, F.r.C.F.
Formerly Assistant Physician to Saint Bariholomew's Haospital, and Lecturer on Pathological
Anatomy in the Medical School.

I
ON THE BILE, JAUNDICE, AND BILIOUS DISEASES.

With Illustrations in chromo-lithography, roy. 8vo, 25s.

1I.
A GUIDE TO THE EXAMINATION OF THE URINE.
Seventh Edition, edited and revised, by H. Lewis Jones, M.D., M.A,, F.R.C.P,,
Medical Officer in charge of the Electrical Department in 5St. Bartholomew’s
Hospital. With Illustrations, fcap. 8vo, 3s. 6d.
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ARTHUR H. N. LEWERS, M.D. LOND.

1 [ : f ¥ T 11 fes i the London
Obstetric Physician to the London Hospital, and Foint Teacher of Practical Obstetrics in )
Husp:':nf .\f:-f.r:mn! School ; Examiner in M idwifery and Diseases of Women ai the Comjoint Board
of the Royal College of Physicians, London, and the Royal College of Surgeons, England.

A PRACTICAL TEXTBOOK OF THE DISEASES OF WOMEN.
Fifth Edition, with coloured Plates and other Illustrations, crown 8vo, 10s. 6d.
[LEwis's PracricaL SERIES.| [Now ready.

PROF. LEWIS, M.a.
[ See Cambridge Natural Science Manuals, page 5.

LEWIS'S POCKET MEDICAL VOCABULARY. Second Edition,

thoroughly revised, 32mo, roan, 3s. 6d.

T. R. LEWIS, M.B., F.R.S. ELECT, ETC.
Late Fellow of the Calcutta University, Surgeon-Major Army Medical Staff, &c.

PHYSIOLOGICAL AND PATHOLOGICAL RESEARCHES.
Arranged and edited by Sik Wwu. A1TKEN, M.D., F.R.5,, G. E. DossoN, M.B.,
F.R.S., and A. E. Brown, B.Sc. Crown 4to, portrait, 5 maps, 43 plates and
67 wood engravings, 30s. nett.

*.* A few copies enly of this work remain for sale.

ROBERT LINDSAY, A.M., M.B, F.R.C.5.E.
Retived Surgeon, Army Medical Deparviment.

AN ESSAY ON MALARIA AND ITS CONSEQUENCES.
Crown 8vo, 4s.

e

C. B. LOEKEWOOD; F.r.cis.
Hunierian Professor, Royal College of Surgeons of England ; Surgeon to the Great Northern Hospital ;
Senior Demonstrator of Anatomy and Operative Surgery in 5t. Bartholomew's Hospifal.

HUNTERIAN LECTURES ON THE MORBID ANATOMY,

Pathology, and Treatment of Hernia. 36 Illustrations, demy 8vo, 5s.

—_—

WILLIAM THOMPSON LUSK, A.M., M.D.
Prafessor of Obstelrics and Diseases of Women in the Bellevue Hospilal Medical College, &e.,

THE SCIENCE AND ART OF MIDWIFERY, Fourth Edition,

with numerous Illustrations, 8vo, 18s.

-

A W. MACFARLANE, M.D, F.R.C.P. EDIN.
Examiner in Medical Furisprudence in the Universily of Glasgow ; Honorary Consulling Physician
(fate Physician) Kilmarnock Infirmary,

INSOMNIA AND ITS THERAPEUTICS. Medium 8vo, 12s. 6d.

] RAWDON MACNAMARA.
Professor of Materia Medica, Roval College of Surgeons, Iveland ;  Senior Surgeon to the Westmoreland
(Lock) Government Hospital; Surgeon to the Meath Hospital, &c.

AN INTRODUCTION TO THE STUDY OF THE BRITISH
Pharmacopceeia. Demy 3zmo, 15. 6d.
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JOHN MACPHE RSON, wm.n.
fuspector-General of Hospitals H.M. Bengal Army (Retived).

ANNALS OF CHOLERA FRO
to the Year 1817. With a map. DEI“TS‘::{[:JH?EE';B.&RLIEET PERIODS

A. COWLEY MALLEY, B.A.,, M.B., B.CH., T.C.D,
PHDTD-MICRDGRAPHY; including a description of the Wet

Collodion and Gelatino-Bromide Processes, together with the best methods of

Mounting and Preparing Microscopi ] 1
ul _ pic Objects for Photo-Micr Rl
Edition, with Phaotographs and Illustrations, erown 8vo, 7s. ﬁdcjgraphy il

PATRICK MANSON, Mm.D., c.M.
THE FILARIA SANGUINIS HOMINIS; AND CERTAIN

ew Forms of Parasitic Disease in India, Chin i
: LT i a, and Warm Coun : -
trated with Plates and Charts, 8vo, 10s. E'I'.Lj : sl

—

'd. E. MARR, M.,
[See Cambridge Natural Science Manuals, page s.

JEFFERY A. MARSTON, M.D., C.B., F.R.C.S., M.R.C.P. LOND,
Surgeon General Medical Staff (Retired).

"NOTES ON TYPHOID FEVER: Tropical Life and its Sequele.
Crown 8vo, 3s. 6d.

EDWARD MARTIN, a.M., M.D.
MINOR SURGERY AND BANDAGING WITH AN APPEN-

dix on Venereal Diseases. 82 Illustrations, crown 8vo, 4s.

WILLIAM MARTINDALE, r.c.s.

~Late Cxaniiner of the Pharmaceutical Society, and lale Teacher of Pharmacy and Demonsirator of
Materia Medica at Unidversity College,
AND

W. WYNN WESTCOTT, M.B. LOND,

Coroner for North-East London.
‘THE EXTRA PHARMACOP@IA, with Medical References,
and a Therapeutic Index of Diseases and Symptoms. Ninth Edition, limp roan,
med. 24mo. : [ Fust ready.

WILLIAM MARTINDALE, r.c.s.

Late Examiner of the Pharmacentical Society, &c.

I.
COCA, AND COCAINE: their History, Medical and Economic
Uses, and Medicinal Preparations. Fourth Edition, fcap. 8vo, zs.

Il.
ANALYSES OF TWELVE THOUSAND PRESCRIPTIONS:

being Statistics of the Frequency of Use therein of all Official and Unofficial
Preparations. Fcap. 4to, zs. 6d. nett.
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MATERIA MEDICA LABELS.

Adapted for Public and Private Collections. Compiled from the British P]mrma-
copeeia of 1885, with the additions of 18go. The Labels are arranged in Two
Divisions :(— _

Division I.—Comprises, with few exceptions, Substances of Organized Struc-
ture, obtained from the Vegetable and Animal Kingdoms.
Division II.—Comprises Chemical Materia Medica, including Alcohols, Alka-
loids, Sugars, and Neutral Bodies.
On plain paper, 10s. 6d. netf. On gummed paper, 12s. 6d. netl.
The 24 additional Labels of 18go only, 1s. neif.

*.* Specimens of the Labels, of which there are over 470, will be gsent on application.

—

S, E. MAUNSELL, L.R.C.S.1.
Surgeon-Major, Medical Staff.

NOTES OF MEDICAL EXPERIENCES IN INDIA PRINCI-
pally with Reference to Diseases of the Eye. With Map, post 8vo, 3s. 6d.

ANGEL MONEY, M.D. LOND.,, F.R.C.P.

Late Assistant Physician fo University College Hospital, and to the Hospital for Sick Children,
Crreat Ormond Street,

THE STUDENT’S TEXTBOOK OF THE PRACTICE OF
Medicine. Fcap. 8vo, bs. 6d.

A. STANFORD MORTON, M.B., F.R.C.S5. ENG.

Surgeon to the Moorfields Ophthalmic Hospital; Oplhithalmic Surgeon to the Great Northern Central
Hospital.

REFRACTION OF THE EYE: Its Diagnosis, and the Correc-
tion of its Errors. Sixth Edition, with Illustrations, small 8vo, 3s. 6d.

C. W. MANSELL MOULLIN, mM.D. 0XON., F.R.C.S.
Surgeon to and Leclurer on Surgery at the London Hespital; Examiner in Surgery af the University of
Oxford, &e.
I

INFLAMMATION OF THE IBLADDER AND URINARY
Fever. 8vo, 5s. [Fust published.

1I1.
ENLARGEMENT OF THE PROSTATE: its Treatment and
Radical Cure. With plates, 8vo, 6s.

111,

SPRAINS; THEIR CONSEQUENCES AND TREATMENT.

Second Edition, crown 8vo, 4s. 6d.

PAUL F. MUNDE, wMm.n.
Professor of Gynecology at the New York Polyclinmic ; President of the New York Obstetrical Society and
Vice-President of the Brilish Gynecological Sociely, &a.

THE MANAGEMENT OF PREGNANCY, PARTURITION,

and the Puerperal State. Second Edition, square 8vo, 3s. 6d.

WILLIAM MURRAY, M.p., F.R.C.P. LOND.
I.
ROUGH NOTES ON REMEDIES. Second Edition, crown 8vo, 3s. 6d.

[Now ready.
II.

ILLUSTRATIONS OF THE INDUCTIVE METHOD IN MEDI-

cine. Crown 8vo, 3s. 6d.
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WILLIAM MURRELL, m.p., F.R.C.P.

Physician to, and Lecturer on Pharmacology and Therapeutics at, the Westminster Hospital, &c
, Ere.

1.
WHAT TO DO IN CASES OF POISONING. Eighth Edition,
royal 32mo, 3s. 6d. [Now ready.

Ll
MASSOTHERAPEUTICS, OR MASSAGE AS A MODE OF

Treatment. Fifth Edition, with Illustrations, crown 8vo, 48, 6d.

HENRY D. NOYES, A.M., M.D.
Professor of Ophthalmology and Otology in Bellevue Hnspﬂa!, Medical College; Executive Surgeon fo
the New York Eye and Ear Infirmary, &c.
A TEXTBOOK ON DISEASES OF THE EYE. Secondand revised

Edition, Illustrated by 5 chromo-lithographic plates, 10 plates in black and celours
and 269 wood engravings, 8vo, 28s. nett.

GEORGE OLIVER, M.D., F.R.C.P.

I.
PULSE-GAUGING: A Clinical Study of Radial Measurement
and Pulse Pressure. With Illustrations, fecap. 8vo, 3s. 6d.

11.
HARROGATE AND ITS WATERS: Notes on the Climate of

Harrogate, and on the Chemistry of the Mineral Spring. With Map of the
Wells, crown 8vo, 2s. 6d.

I1I.

ON BEDSIDE URINE TESTING: a Clinical Guide to the
Observation of Urine in the course of Work. Fourth Edition, fcap. 8vo, 3s. 6d.

e

DER. A. ONODI.
Lecturer on Rhino-Laryngology in the University of Budapest.
THE ANATOMY OF THE NASAL CAVITY, AND ITS ACCES-

sory Sinuses. An Atlas for Practitioners and Students. Translated by ST CLAIR
Taomson, M.D. Loxp., F.R.C.5. ExG., M.R.C.P. Loxn. Plates, small 4to, 6s. neté.

SAML. OSBORN, F.r.c.s. .
Knight of Grace of the Order of St. Fohn of Ferusalem; Lecturer and Examiner lothe St Fohn
Ambulance Association ; Surgeon tothe Hospital for Women, Soho Square, &,

I.
AMBULANCE LECTURES: FIRST AID TO THE INJURED.
Third Edition, with Illustrations, fcap. 8vo, 2s.

I.
AMBULANCE LECTURES: HOME NURSING AND HY-
giene. Third Edition, with Illustrations, fcap. 8vo, 2s.

WILLIAM OSLER, M.p, F.R.C.P. LOND. _ WTE
Presidentof the Association of American Physicians ; Professor of Medicine, Fohns Hopkins University,
and Physician-in-Chief Fohns Hoplkins Hospital, Baltimore.

I.
ON CHOREA AND CHOREIFORM AFFECTIONS. Large 8vo, 5s.

1I. 3
THE CEREBRAL PALSIES OF GHILDREN. A Clinical Study
from the Infirmary for Nervous Diseases, Philadelphia. Demy Evc{, 58.

KURRE W. OSTROM.,
Instructor in Massage and Swedish Movements in the Philadelphia Polyclinic and College for
Graduates in Medicine.

ASSAGE AND THE ORIGINAL SWEDISH MOVEMENTS ;
£ their application to various diseases of the body. Third Edition, with Illustra-
tions, 1z2mo, 38. 6d. nett.
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CHARLES A. PARKER. F.r.C.S. EDIN.

Assistant Surgeon to the Hospital for Diseases of the Throat, Golden Square, London.

POST-NASAL GROWTHS. Demy 8vo, 4s. 6d.

ROBERT W. PARKER. |
Senior Surgeon to the East London Hospital for Children; Surgeon to the German Hospital,

Ii

DIPHTHERIA: ITS NATURE AND TREATMENT, WITH
Special Reference to the Operation, After-Treatment, and Complications of
Tracheotomy. Third Edition, with Illustrations, 8vo, 6s.

IT.
CONGENITAL CLUB-FOOT; ITS NATURE AND TREAT-

ment. With special reference to the subcutaneous division of Tarsal Ligaments.
8vo, 7s. 6d.

[

LOUIS C. PARKES, M.D., D.P.H. LOND. UNIV.
Fellow of the Sanitary Institute, and Member of the Board of Examiners; Lecturer on Public Health
at St. George's Hospital Medical School ; Medical Officer of Health for Chelsea.

I.
HYGIENE AND PUBLIC HEALTH. Fifth Edition, with numerous

Illustrations, crown 8vo, 1os. 6d. [Now ready.
: [LEwIs's PRACTICAL SERIES.]

II.
INFECTIOUS DISEASES, NOTIFICATION AND PREVEN-

tion. Feap. 8vo, cloth, 2s. 6d; roan, 4s. 6d.

JOHN S. PARRY, M.D.

Obstetrician to the Philadelphia Hospital, Vice-President of the Obstetrical and Pathological Societies
of Philadelphia, &c.

 EXTRA-UTERINE PREGNANCY ; Its Causes, Species, Patho-

logical Anatomy, Clinical History, Diagnosis, Prognosis and Treatment. 8vo, 8s.

E. RANDOLPH PEASLEE, M.p, LL.D.

Late Professor of Gynazcology in the Medical Depariment of Dartmouth College ; President of New York
Academy of Medicine, &c., &e.

OVARIAN TUMOURS: Their Pathology, Diagnosis, and Tieat-

ment, especially by Ovariotomy. With Illustrations, roy. 8vo, 16s.

LESLEIE PHILLIPS, M.
Surgeon to the Birmingham and Midland Skin and Lock Hospital.

MEDICATED BATHS IN THE TREATMENT OF SKIN DIS-

eases. Crown 8vo, 4s. 6d.

o~ HENRY G. PIFFARD, A.M., M.D.
Clinical Professor of ngrmn!n};y. University of the City of New York; Surgeon in Charge of the

New York Dispensary for Diseases of the Skin, &e,
A PRACTICAL TREATISE ON DISEASES OF THE SKIN,

With 50 full page Original Plates and 33 Illustrations in the Text, 4to,
£2 125. 6d. neft,

_ s WV POORE, M.D. BiR.C.P.
Professor of Medical Furisprudence, University College; Assistant Physician to, and Physician in
charge of the Throat Department of, University College Hospital.

LECTURES ON THE PHYSICAL EXAMINATION OF THE
Mouth and Throat. With an Appendix of Cases. 8vo, 3s. 6d.
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SIR RICHARD DOUGLAS POWELL, Bart., M.D. LOND., F.R.C.P.

Physician E.rtru-m';!iu‘m;}- to Her Majesty the Queen; Physician to the Middlesex Hospital -
Consulting Fhysician to the Brompton Hospital, - :

THE LUMLEIAN LECTURES ON THE PRINCIPLES WHICH

Govern Treatment in Diseases and Disorders of the Heart, Demy 8vo.

[In preparation.
BY THE SAME AUTHOR

DISEASES OF THE LUNGS AND PLEURZAZ, INCLUDING

Consumption. Fourth Edition, with coloured plates and wood engravings
8vo, 185, ;

—

TABLE TDF‘ PHYSICAL EXAMINATION OF THE LUNGS:
with Note on International Nomenclature of Physical Signs (reprinted from
Dr. POweLL’s * Diseases of the Lungs,”). On one sheet, 6d.

HERBERT A. POWELL, M.A., M.D., M.CH. OXON., F.R.C.5.E.

THE _SURGIC.&L ASPECT OF TRAUMATIC INSANITY.
Medium 8vo, 2s. 6d. '

D'ARCY POWER, M.A., M.B. OXON., F.R.C.5. ENG.
Demonstrator of Operative Surgery at St. Bartholomen's Haspital; Surgeon tothe Victoria Hospital for
Children, Chelsea ; Examiner in the Universily of Durham ; Member of the Conjoint E vamining
Board of the Royal College of Physicians (Lond.) and of Surgeons (Eng.).

THE SURGICAL DISEASES OF CHILDREN AND THEIR
Treatment by Modern Methods. With Illustrations, crown 8vo, 10s. 6d.
[LEwis's PracTiCAL SERIES.]

URBAN PRITCHARD, M.D. EDIN., F.R.C.5. ENG.

Professor of Aural Surgery at King's College, London ; Aural Surgeon to King's College Hospilal;
Senior Surgeon {o the Royval Ear Hospital.

HANDBOOK OF DISEASES OF THE EAR FOR THE USE
of Students and Practitioners. Third Edition, with Illustrations, crown 8vo, Gs.
[LEwIs’'s PRACTICAL SERIES. |

CHARLES W. PURDY, M.D. (QUEEN'S UNIV.)

Professor of Gegito-Urinary and Renal Diseazes in the Chicago Polyclinic, &¢., &c.

BRIGHT’S DISEASE AND THE ALLIED AFFECTIONS OF
the Kidneys. With Illustrations, large 8vo, 8s. 6d.

DR. THEODOR PUSCHMANN.
Public Professor in Ordinary at the Umiversity aof Vienna,
A HISTORY OF MEDICAL EDUCATION FROM THE MOST

Remote to the Most Recent Times. Translated and edited by Evan H. Hare,
M.A. Oxon., F.R.C.5. Exag., L.5.A. Demy 8vo, z1s.

e ——

C. H. RALFE, M.A.,, M.D. CANTAB., F.R.C.P. LOND.
Assistant Physician to the London Hospital ; Examiner in Medicine to the University of
Durham, &c., &o.

A PRACTICAL TREATISE ON DISEASES OF THE KID-

neys and Urinary Derangements. With Illustrations, crown 8vo, 10s. 6d.
[LEwis's PRACTICAL SERIES.]
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FRANCIS H. RANKIN, m.D.

President of the New York Medical Society.

HYGIENE OF CHILDHOOD. Suggestions for t]:ya care of
Children after the Period of Infancy to the completion of Puberty. Crown 8vo, 35,

AMBROSE L. RANNEY, AM., M.D.

Professor of the Anatomy and Physiology of the Nervous System in the New York Post-Graduafe
Medical School and Hospital, &c.

THE APPLIED ANATOMY OF THE NERVOUS SYSTEM.

Second Edition, 238 Illustrations, large 8vo, 218,

F. R. COWPER REED, M., F.G.S.
[See Cambridge Natural Science Manuals, page 5.

H. A. REEVES, F.R.C.5. EDIN.

Senior Assistant Surgeon and Teacher of Practical Surgery at the London Hospital;
Surgeon to the Royal Orthopedic Hospital.

BODILY DEFORMITIES AND THEIR TREATMENT: A
Handbook of Practical Orthopadics. With Illustrations, crown 8vo, 8s. 6d.
[LeEwIs's ‘PRACTICAL SERIES. ]

SIDNEY H. REYNOLDS, M.
[See Cambridge Natural Science Manuals, page 5.

S T ———

SAMUOEL RIDEAL, p.sc. LOND., F.I.C., F.C.8.,  F.G.S5.
Feilow of University College, Loandorn.

1.

PRACTICAL ORGANIC CHEMISTRY; The Detection and
Properties of some of the more important Organic Compounds, Second edition,
I2ma, 2s. 6d. [ Fust ready.

IL.

PRACTICAL CHEMISTRY FOR MEDICAL STUDENTS, re-
quired at the First Examination of the Conjoint Examining Board in England.
Fcap 8vo, 2s.

J.JAMES RIDGE, M.D.
Medical Officer of Health, Enfield.

ALCOHOL AND PUBLIC HEALTH, Second Edition, crown 8vo, 2s.

E. A. RIDSDALE.
Associale of the Royal School of Mines.

COSMIC EVOLUTION ; being Speculations on the Origin of our

Environment. Fcap. 8vo, 3s.
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———e e

. SYDNEY RINGER, M.p, F.r.S.
Holme Professor of Clinical Medicine in University College; Physician to University College Hospital
AR :
HARRINGTON SAINSBURY, M.D., F.RC.P.

Physizian to the Royal Free Hospital and the City of London H ospital for Discases of the Chest
Victoria Park. i

A HANDBOOK OF THERAPEUTICS, Thirteenth Edition, thoroughly
revised, 8vo, 16s. [Now ready.

SYDNEY RINGER, M.D., F.R.S.
ON THE TEMPERATURE OF THE BODY AS A MEANS

of Diagnosis and Prognosis in Phthisis. Second Edition, small 8vo, 2s. 6d.

R.LAWTON ROBERTS, M.D. LOND., D.P.H. CAMB., M.R.C.5. ENG.

Honorary Life Member of, and Lecturer and Examiner to, the 5t. Fohn Ambulance Association.

I.
ILLUBTR&TED LECTURES ON AMBULANCE WORK.
Fifth Edition, copiously Illustrated, crown 8vo, 2s. 6d.

II.

ILLUSTRATED LECTURES ON NURSING AND HYGIENE.

Second Edition, with Illustrations, crown 8vo, 2s. 6d.

FREDERICK T, ROBERTS, u.p., B.sC., F.R.C.P.
Professor of the Principles and Practice of Medicine in University College; Physician to University
College Hospital ; Consuliing Physician to Bromplon Consumption Hospital, &c.

X
THE THEORY AND PRACTICE OF MEDICINE. Ninth Edition,
with Illustrations, large 8vo, 21s.
1I.
THE OFFICINAL MATERIA MEDICA. Second Edition, entirely
rewritten in accordance with the latest British Pharmacopeeia, fcap. 8vo, 7s. 6d.
T1L.
NOTES ON THE ADDITIONS MADE TO THE BRITISH
Pharmacopeeia, 18go. Fcap. 8vo, 1s.

A. D. ROCKWELL, AM., M.D. .
Formerly Professor of Electro-Therapeutics in the New York Post Graduate Medical School and
Hospital ; Fellow of the New York Academy of Medicine, &«.

THE MEDICAL AND SURGICAL USES OF ELECTRICITY.

New Edition, illustrated with zoo Engravings, large 8vo, 18s. nett. ;
: = = [Fust Published.

H. D. ROLLESTON, M.D., F.R.C.P.
[See Cambridge Natural Science Manuals, page 5.

. D. B. ST. JOHN ROOSA, M.,
Consulting Surgeon to the Brocklyn Eye and Ear Huospital, &c.

A PRACTICAIL TREATISE ON THE DISEASES OF THE
Ear. Including a Sketch of Aural Anatomy and Physiology. Seventh Edition,
Illustrated, large 8vo, 25s.
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ROBSON ROOSE, m.p, LL.D., F.C.S.
Fellow of the Royal College of Physicians in Edinburgh, &e,

I.
GOUT, AND ITS RELATIONS TO DISEASES OF THE
Liver and Kidneys.. Seventh Edition, crown 8vo, 4s. 6d.

II.
NERVE PROSTRATION AND OTHER FUNCTIONAL DIS-
orders of Daily Life. Second Edition, demy 8vo, 18s.

IIT.

LEPROSY AND ITS PREVENTION: as Illustrated by Nor-

wegian Experience. Crown 8vo, 3s. 6d.

WILLIAM ROSE, M.B., B.S. LOND., F.R.C.5.
Professor of Surgery in King's College, London, and Surgeon to King's Coliege Hospital.

HARELIP AND CLEFT PALATE, With Illustrations, demy 8vo, 6s.

BERNARD ROTH, Fr.r.cs.
Orthopedic Surgeon to the Royal Alexandra Children's Hospilal, Brighton, &c.

THE TREATMENT OF LATERAL CURVATURE OF THE

Spine. Second edition, with Photographic and other Illustrations, demy 8vo.
[In preparation.

W. H. O. SANKEY, M.D. LOND., F.R.C.P.

Late Lecturer on Mental Diseases, University College, Londan, efe.

LECTURES ON MENTAL DISEASE. Second Edition, with coloured
Plates, 8vo, 12s. 6d.

JOHN SAVORY.
Member of the Sociely of dpothecaries, London.

A COMPENDIUM OF DOMESTIC MEDICINE AND COM-
panion to the Medicine Chest: Intended as a source of easy reference for
Clergymen, Master Mariners, and Travellers; and for Families resident at a
distance from professional assistance. Tenth Edition, sm. 8vo, 5s.

DR. C. SCHIMMELBUSCH.

Privat-docent and Assistant Surgeon in Prof, v, Bergmann's University Clinic at Berlin.

THE ASEPTIC TREATMENT OF WOUNDS. With a Preface by
Professor BErGMANN. Translated from the Second German Edition by A. T
Raxe, M.B., B.S. Lonb., F.R.C.S. Eng., Registrar and Pathologist to the Eas
London Hespital for Children. With Illustrations, crown 8vo, ss.

E. SCHMIEGE LOW, ».p.

Consulting Physician in Laryngology to the Municipal Hospital and Director of the Oto-Laryngological
Department in the Polyclinic at Copenhagen.

ASTHMA : Especially in its Relation to Nasal Disease.
Demy 8vo, 4s. 6d.
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DR. B. S. SCHULTZE.
Professor of Gynecology ; Divector of the Lying-in Hospital, and of the Gynecological Clinic at Fena.

THE PATHOLOGY AND TREATMENT OF DISPLACE.-
ments of the Uterus. Translated by J. J. Macan, M.A., M.R.C.S., and edited
by A. V. Macan, M.B., M.Ch., Master of the Rotunda Lying-in Hospital, Dublin,
With 120 Illustrations, medium 8vo, 12s. 6d.

A. C. SEWARD, M.A., F.G.s.
[See Cambridge Natural Science Manuals, page 5.

JOHN SHAW, M.D. LOND., M.R.C.P.
Obstetric Physician to the North-West London Hospital,

ANTISEPTICS IN OBSTETRIC NURSING. A Textbook for

Nurses on the Application of Antiseptics to Gynmcology and Midwifery.
Coloured plate and woodcuts, 8vo, 3s. 6d.

G, E. SHUTTLEWORTH, B.A., M.D.
Late Medical Superintendent, Royal Albert Asylum for Idiots and Imbeciles af the Northern Counties,
Lancaster ;  formerly Assistant Medical Officer, Earlswood Asylum.

MENTALLY-DEFICIENT CHILDREN THEIR TREATMENT
and Training. With Illustrations, crown 8vo, 4s.

A.J. C. SKENE, m.D.
Frofessor of Gynecology in the Long Island College Hospital, Brooklyn, New York.

TREATISE ON THE DISEASES CF WOMEN, FOR THE
Use of Students and Practitioners. Third Edition, with coloured plates and 2go
engravings, large 8vo, 28s.

FRANCIS W, SMITH, wm.s., B.s.

THE SALINE WATERS OF LEAMINGTON. Second Edition, with
Illustrations, crown 8vo, 1s. neft.

J. LEWIS SMITH, wm.p. Aol
Physician to the New York Foundling Asylum; Clinical Professor of Diseases of Children in Bellevue
Hospital Medical College.

A TREATISE ON THE MEDICAL AND SURGICAL DIS-
eases of Infancy and Childhood. Eighth Edition, with 273 Illustrations and
four plates, large 8vo, z1s. [ Fust published.

E. HUGH SNELL, m.p., B.SC. LOND. _
Diplomate in Public Health of the University of Cambridge; Medical Officer of Health tfo the City
of Coventry ; late London County Counicl Medical Officer to the Blackwall Tunnel.

COMPRESSED AIR ILLNESS, OR SO-CALLED CAISSON
Disease. With Illustrations, demy 8vo, 10s. 6d.
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JOHN KENT SPENDER, M.D. LOND.
Physician to the Royal Mineral Water Haospital, Bath,

THE EARLY SYMPTOMS AND THE EARLY TREATMENT
of OSTEO.ARTHRITIS, commonly called Rheumatoid Arthritis, with special
reference to the Bath Thermal Waters. Sm. 8vo, 2s. 6d.

LOUIS STARR, mD.
Physician to the Children's Hospital, Philadelpiia, &c.

HYGIENE OF THE NURSERY. Including the General Regimen
and Feeding of Infants and Children ; Massage, and the Domestic Management
of the Ordinary Emergencies of Early Life. Sixth Edition, with Illustrations,
crown 8vo, 3s. 6d. [ Fust ready.

JAMES STARTIN, M.B., M.R.C.5.

Senior Surgeon to the London Skin Hospital,

LECTURES ON THE PARASITIC DISEASES OF THE SKIN.

Vegetoid and Animal. With Illustrations, crown 8vo, 2s. 6d.

JOHN LINDSAY STEVEN, wu.p.

Assistant Physician and Pathologist, Glasgow Royal Infirmary ; Physician for Out-patients,
Royal Hospital for Sick Children, Glasgow, &e.

THE PATHOLOGY OF MEDIASTINAL TUMOURS. With

special reference to Diagnosis.  With Plates, 8vo, 4s. 6d.

LEWIS A. STIMSON, B.A., M.D.

Surgeon lo the New York, Bellevie, and Hudson Street Hospitals; Professor of Surgery in the
University of the City of New York, &c.
AND

JOHN ROGERS, Jun., B.A., M.D.

Assistant Demonstrator in the College of Physicians and Surgeons, New York, &c.

A MANUAL OF OPERATIVE SURGERY. Third Edition, with

numerous Illustrations, post 8vo, 125. 6. neft, [Now ready.

JAMES STOCKEN, L.p.5. ENG.

Late Dental Surgeon to the National Dental Hospital,

DENTAL MATERIA MEDICA AND THERAPEUTICS.
Fourth edition, revised by LesvLie M. Stocken, L.R.C.P., M.R.C.5., L.D.S.,
and J. O. BurcHgr, L.D.5. Exc., Assistant Dental Surgeon to Guy's Hospital.
Feap. 8vo, 4s.

————

ADOLF STRUMPELL.

Professor and Diveclor of the Medical Clinigue at Erlangen.

A TEXT-BOOK OF MEDICINE FOR STUDENTS AND
Practitioners. Second Edition translated from the German by Dr. H. F. VICKERY
and Dr. P. C. Knarp, with Editorial Notes by Dr. F. C. SaarTuck, Visiting
Physician to the Massachusetts General Hospital, &c. With 119 Illustrations,
imp. 8vo, 28s.
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JUKES DE STYRAP, M.R.C.E.L, ETC.
Physician-Extraordinary, late Physician in Ovdinary, to the Salop Infirmary ;

. - Co &
fo the Sounth Salop and Mentgomeryshirve Lnfirmaries, elc. nsulting Physician

1.

THE YOUNG PBACTITIUNER: WITH PRACTICAL HINTS
and In;;trur:tw:: Suggestions, as Subsidiary Aids, for his Guidance on Enterin

into Private Practice. Demy 8vo, 7s. 6d. netl, R

IT.
A CODE OF MEDICAL ETHICS: WITH GENERAT AND
Special Rules for the Guidance of the Faculty and the Public in the Complex
Relations of Professional Life. Fourth Edition, demy 8vo, 3s. 6d. nett.

1.
MEDICO-CHIRURGICAL TARIFFS. Fifth Edition, revised and en.

larged, fcap. 4to, 25. nett.

LY.
THE YOUNG PRACTITIONER: HIS CODE AND TARIFF,

Being the above three works in one volume. Demy 8vo, 10s. 6d. nett.

C. W. SUCKLING, M.D.LOND., M.R.C.P.

Professor of Materia Medica and Therapentics at the Queen's College, Physician to the Queen's
Hospital, Birmingham, etc.

I.
ON THE DIAGNOSIS OF DISEASES OF THE BRAIN,
Spinal Cord, and Nerves. With Illustrations, crown 8vo, 8s. 6d.

IT.

ON THE TREATMENT OF DISEASES OF THE NERVOUS
System. Crown 8vo, 7s. 6d.

J. BLAND SUTTOIN, F.R.C.S.

Assistant Surgeon to the Middlesex Hospital; Examiner in Analomy for the Fellowship to the Royal
College of Surgeons, England,

LIGAMENTS: THEIR WNATURE AND MORPHOLOGY.
Second Edition, with numerous Illustrations, post 8vo, 4s. 6d. [Now ready.

HENRY R. SWANZY, A.M., M.B, F.R.CS.L

Examiner in Ophthalmology to the University of Dublin; Surgeon to the National Eye and Ear
i :"quirnmrj', and Ophthalmic Surgeon to the Adelaide Hospital, Dublin.

A HANDBOOK OF THE DISEASES OF THE EYE AND
their Treatment. Sixth Edition, illustrated with wood-engravings, colour tests,
&c., small 8vo, 125, 6d. [Now ready.

EUGENE S. TALBOT, m.p., D.D.S.

Dental Surgery in the Woman's Medical College ; Lecturer on Dental Pathology and
S e Surgery in Rush Medical ﬂah’:g:’, Chicago.

IRREGULARITIES OF THE TEETH AND THEIR TREAT-

ment. With 152 Illustrations, royal 8vo, 10s. 6d.
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_—

ALBERT TAYLOR.

Associate Sanitary Institute ; Demonstrafor to the Students of the Sanitary Institute; Chief Sanitary
Inspector to the Vestry of St, George, Hanover Square, &c.

THE SANITARY INSPECTOR’S HANDBOOK. Second Edition,

with Illustrations, crown 8vo, 5s. [Now ready.

H. COUPLAND TAYLOR, u.D.
Fellow of the Royal Meteorological Society.

WANDERINGS IN SEARCH OF HEALTH, OR MEDICAL
and Meteorological Notes on Various Foreign Health Resorts. With Illustra-
tions, crown 8vo, Bs.

J. C. THOROWGOOD, m.p.
Assistant Physician to the Cily of London Hospital for Diseases of the Chest,

THE CLIMATIC TREATMENT OF CONSUMPTION AND
Chronic Lung Diseases. Third Edition, post 8vo, 3s. 6d.

D. HACK TUKE, M.D., LL.D.
Fellow of the Royal College of Physicians, London.

THE INSANE IN THE UNITED STATES AND CANADA,
Demy 8vo, 7s. 6d.

DR. R. ULTZMANN.
ON STERILITY AND IMPOTENCE IN MAN. Translated from the

German with notes and additions by Artuur Coorer, L.R.C.P., M.R.C.5., Surgeon
to the Westminster General Dispensary. With Illustrations, fcap. 8vo, 2s. 6d.

W. H VAN BUREN, M.D., LL.D,
Professor of Surgery in the Bellevwe Hospital Medical College,

DISEASES OF THE RECTUM: And the Surgery of the Lower

Bowel. Second Edition, with Illustrations, 8vo, 14s.

ALFRED VOGEL, n.p.

Frofessor of Clinical Medicineg in the University of Dorpat, Russia.

A PRACTICAL TREATISE ON THE DISEASES OF CHIL-
dren, Third Edition, translated and edited by H. RapuaeL, M.D., from the
Eighth German Edition, illustrated by six lithographic plates, part coloured,
royal 8vo, 18s.

A. DUNBAR WALKER, MDD, c.M.

THE] hPARﬁ]ciI:NT’S MEDICAL NOTE BOOEK. Oblong post 8vo,
cloth, 1s. .
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A. J, WALL, Mm.D. LOND,
Fellow of the Royal College of Surgeons of England ; of the Medical Staff of H. M.
(Retired Lisd).

ASIATIC CHOLERA : its History, Pathology, and Modern

Treatment. Demy 8vo, 6s.

I'nidian Army

JOHN RICHARD WARDELL, M.D. EDIN., F.R.C.P. LOND,
Late Consulting Physician to the General Hospital Tunbridge Wells,

CONTRIBUTIONS TO PATHOLOGY AND THE PRACTICE

of Medicine. Medium 8vo, 21s.

W. SPENCER WATSON, B.M. LOND., F.R.C.8. ENG.

Surgeon to the Throat Department of the Great Northern Hospital ; Senior Surgeon to the Royal South
London Ophthalmic Hospital,

I.
DISEASES OF THE NOSE AND ITS ACCESSORY CAVITIES.

Second Edition, with Illustrations, demy 8vo, 12s. 6d.

; II.
THE ANATOMY AND DISEASES OF THE LACHRYMATL
Passages. With Illustrations, demy 8vo, 2s. 6d.
I,
EYEBALL-TENSION: Its Effects on the Sight and its Treat-
ment. With woodcuts, post 8vo, 2s. 6d.
V.

ON ABSCESS AND TUMOURS OF THE ORBIT. Post 8vo, 2s. 6d.

W. WYNN WESTCOTT, m.s.
Deputy Coroner for Central Middlesex.

SUICIDE; its History, Literature, Jurisprudence, and Preven-
tion. Crown Bvo, bs.

FRANK J. WETHERED, m.p.

Medical Registrar to the Middlesex Hospital, and Demonstrator of Practical Medicine in the Middlesex
Hospital Medical School; late Assistant Physician to the City of London Chest Hospilal,
Fictoria Park.

MEDICAL MICROSCOPY. A Guide to the Use of the Miero-
scope in Medical Practice. With lllustrations, crown 8vo, gs. .
[Lrwis’s PRACTICAL SERIES.]

W. C. D. WHETHAM, M.a.
[See Cambridge Natural Science Manuals, page 5.

E. G. WHITTLE, M.p. LOND., F.R.C.S. ENG.
Senior Surgeon to the Royal Alexandra Hospital for Sick Children, Brighton.

CONGESTIVE NEURASTHENIA, OR INSOMNIA AND
Nerve Depression. Crown 8vo, 3s. 6d.
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L. R. WILBERFORCE, wm.a.

AND

T. C. FITZPATRICEK, wM.a.

Demonstrators al the Cavendish Laboratory, Cambridge.
A LABORATORY NOTE-BOOK OF ELEMENTARY PRAC-
tical Physics. 1. Mecrawics anp Hyprostartics. II. Hear anp Orrics.
III. MagNETISM AND ELECTRICITY. Quarto, paper covers, Is. cach.

SIR JOHN WILLIAMS, BART., M.p., F.R.C.F.

Consulting Physician to University College Hospatal; Physician Acconchenr o H.R.H.
Princess Dealrice, &e.

CANCER OF THE UTERUS: Being the Harveian Lectures for
1886. Illustrated with Lithographic Plates, royal 8vo, 10s, 6d.

R. T. WILLIAMSON, M.D. LOND., M.R.C.P.

Medical Registrar, Royal Infirmary, and Assistant in Medicine, Owen's College, Manchester.

ON THE RELATION OF DISEASES OF THE SPINAL CORD
to the Distribution and Lesions of the Spinal Blood Vessels. Royal 8vo, 2s.

J. G. WILLIS, M.a.

[See Cambridge Natural Science Manuals, page 5.

244 E. T. WILSON, M.B. 0X0ON., F.R.C.P. LOND.
Physician to the Cheltenham General Hospital ; Associate Metropolitan Associdiion of Medscal
Officers of Health,

DISINFECTANTS AND ANTISEPTICS: HOW TO USE THEM.

In Packets of one doz. price 1s., by post 1s. 1d. [ Fust thoroughly revised.

—

DR. F. WINCKEL.
Farmerly Professor and Director of the Gynecological Clinic at the University of Rosfock.
THE PATHGLOGE AND TREATMENT OF CHILDBED: A
Treatise for Physicians and Students. Translated from the Second German

Edition, with many additional notes by the Author, by J. R. CHapwick, M.D
8vo, 14s. RS g

BERTRAM C. A. WINDLE, b.sc., M.D., M.A. DUBL,
Professor of Anatomy in Mason College, Birmingham ; sometime Examiner in Anatomy in the
Universities of Cambridge, A berdeen, and Durham,

A HANDEQQK OF SURFACE ANATOMY AND LANDMARES
Second Edition, revised and enlarged, in collaboration with T. MANNERS-SMITH,
M.A. (Cantab.), M.R.C.S., Lecturer on Osteology, Mason College Hirmingimml
Illustrated with plain and coloured figures, post 8vo, 3s. 6d, : [ Now .?'Eflff_}'.

EDWARD WOAKES, M.D. LoND.

Senior Aural Surgeon, London Hospital ; Lecng-er on Diseases of the Ear, London Hospilal Medical
oflege, :

ON DEAFNESS, GIDDINESS AND N
Fourth Edition, Part i., with Illustrations, 8vo, Inc;.]:ﬁsfs R THEVEEiE
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HENRY WOODS, B.A., F.6.5.

[See Cambridge Natural Science Manuals, page s.

A, 5. WOODWARD, Mm.a,
[See Cambridge Natural Science Manuals, page s.

—

HERMANN VON ZEISSL, m.pn.

Late Professor at the Imperial Royal University of Vienna.

OUTLINES OF THE PATHOLOGY AND TREATMENT OF
Syphilis and Allied Venereal Diseases. Second Edition, revised by M. vox
Zgissu, M.D., Privat-Docent for Diseases of the Skin and Syphilis at the
Imperial Royal University of Vienna. Translated, with Notes, by H, RAPHAEL,
M.D., Attending Physician for Diseases of Genito-Urinary Organs and Syphilis,
Bellevue Hospital, Out-Patient Department. Large 8vo, 18s.

OSWALD ZIEMSSEN, wm.p.
Knight of the Ivon Cross, and of the Prussian Order of the Crown.

THE TREATMENT OF CONSTITUTIONAL SYPHILIS.
Post 8vo, 3s. 6d.

Lewis’s Diet Charts.
Price 5s. per packet of roo charts, post free.

A suggestive set of Diet Tables for the use of Physicians, for handing to patients after consultation,
modified to suit individual requirements, for Albuminuria, Anzmia and Debility, Constipation
Diabetes, Diarrhoea, Dyspepsia, Eczema, Fevers, Gall Stones, Gout and Gravel, Heart Disease
(chronic), Nervous Diseases, Obesity, Phthisis, Rheumatism (chronic), and Blank Chart for other
diseases,

A special leaflet on the Diet and Treatment of Infants is sold separately, price

7s. 6d. per 100, or 1s. per dozen, post {ree.

Lewis’s Four-Hour Temperature Chart.
255. PET 1000, 14S. per 500, 3s. 6d. per 100, 2s. per 50, Is. per 20, carriage free.

This form has been drawn up to meet the requirements of a chart on which the temperature and
other observations can be recorded at intervals of four hours. They will be found most convenient
in hospital and private practice. Each chart will last a week.

Clinical Chart for Temperature Observations, ete.
Arranged by W. Riepex, M.R.C.S. s50s. per 1ooo, 28s. per 500, I58. per 250,
7s. per 100, or 1s. per dozen.

Each Chart is arranged for four weeks, and is ruled at the back for making notes of Cases; they
are convenient in size, and are suitable both for hospital and private practice.

Lewis’s Nursing Chart.

255. per 1coo, 148. per 500, 3s. 6d. per 100, 25. per 50, Or 1S. per 20.

This Chart affords a ready method of recording the progress of the case from day to day.
Printed on both sides.

Boards to hold either of the above Charts, price 1s.

Lewis’s Clinical Uhu,ri;, specially designed for use with the Visiting
List. This Temperature Chart is arranged for four weeks and measures 6 X 3
inches. 30s. per 1000, 16s. 6d. per 500, 3s. 6d. per 100, Is. per 25, 6d. per 12.

Chart for Recording the Examination of Urine.
40S. per 1000 ; 258. per 500; I5S. per 250; 7s. 6d. per 100; IS. per Io. g
ie Chart is desipned for the use of Medical Men, Analysts, and others making examinations
of thIhI:FZinclirff j::tiﬁ:;%, and affords a very ready and convenient method of recording the results of the

examination.
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LEWIS'S PRACTICAL SERIES.

Under this title a Series of Monographs is published, embracing the various branches of Medicine
and Surgery. The volumes are written by well known Hospital Physicians and Surgeons, recognised
as authorities in the subjects of which they treat. The works are of a THOROUGHLY PRACTICAL nature,
calculated to meet the requirements of the practitioner and student, and to present the most recent

information in a compact form.

DISEASES OF THE NERYOUS SYSTEM: A Handbook for Students and
Practitioners. By CHARLES E. BEEVOR, M.D., Loun., E.R.C.P., I'hy:s_n.:lun to the National
Hospital for the Paralysed and Epileptic, the Great Northern Central Hospital, and the National
Orthopedic Hospital, With Illustrations, crown Bvo, 10s. 6d.

THE TREATMENT OF PULMONARY CONSUMPTION. By VINCENT D. HARRIS,
M.D. Loxp., F.R.C.P.. Fh:.-'ﬁit'i:.’ln to the City of London Hospital for Diseases of the Chest,
Victoria Park, &c.,and E. CLIFFORD BEALE, M.A., M.B. CanTap,, F..C.P., Physician to the
City of London Hospital for Diseases of the Chest, Victoria Park, &c. Crown 8vo, ros. 6d.

THE SURGICAL DISEASES OF CHILDREN AND THEIR TREATMENT BY
Modern Methods. By D'ARCY POWER, M.A,, M.B. Oxun,, F.R.C.5, Eng., Demonstrator of
Operative Surgery at St. Bartholomew's Hospital, &c. With Illustrations, crown Bvo, 1os. 6d.

DISEASES OF THE NOSE AND THROAT. By F.de HAVILLAND HALL, M.D.,
F.R.C.P Lond., Physician to Qut-patients, and in charge of the Throat Department at the
Westminster Hospital. With coloured plates and wood engravings, crown 8vo, 10s. 6d.

PUBLIC HEALTH LABORATORY WORK. By HENRY R. KENWOOD, M.E.,
D.P.H., F.C.5., Instructor in the Hygienic Laboratory, University College, &c. Second Edition,
with lllustrations, cr. 8vo, 1os. 6d.

MEDICAL MICROSCOPY: A Guide to the use of the Microscope in Medical
Practice. By FRANK J. WETHERED, M.D., M.R.C.P., Demonstrator of Practical Medicine
in the Middlesex Hospital Medical School, &c. With Illustrations, crown 8vo, gs.

MEDICAL ELECTRICITY: A Practical Handbook for Students and Prac-
titioners. By' H. LEWIS JONES, M.A., M.D., F.R.C.P. "Second edition, with Illustrations,
crown Bvo, 10s. 6d.

HYGIENE AND PUBLIC HEALTH. By LOUIS C. PARKES, M.D., D.P.H. Loxb.
Uriv,, Fellow of the Sanitary Institute, and Member of the Board of Examiners. Fifth edition,
with numerous [llustrations, cr. 8vo, 105, 6d. [Now ready.

MANUAL OF OPHTHALMIC PRACTICE. By C. HIGGENS, F.R.C.8., Ophthalmic
Surgeon to Guy's Hospital; Lecturer on Ophthalmology at Guy's Hospital Medical School.
With Illustrations, cr. 8vo, 6s.

A PRACTICAL TEXTEOOK OF THE DISEASES OF WOMEN. By A. H, N.
LEWERS, M.D. Lond., Obstetric Physician to the London Hospital, etc. Fifth Edition, with
Illustrations, crown Bvo, 10s. 6d. [Now ready.

ANAESTHETICS: Their Uses and Administration. By DUDLEY W. BUXTON
M.D., B.S., M.R.C.P., Administrator of Anmsthetics and Lcuturzr in University College Hos-
pital, &c. Second Edition, with Illustrations, crown 8vo, ss.

ON FEVERS: Their History, Etiology, Diagnosis, Prognosis, and Treatmen
By ALEXANDER COLLLE, M'D. Aberd, M.R.CP. TR e Bt PIatEa,l::;m":
vo, Bs. 6d.

HANDEOOK OF DISEASES OF THE EAR: For the Use of
ifl'nmltiuntr::,l By URBAN PRITCHARD, M.D. Edin., F.R.C.S. Eng., Pﬁﬂ'l:s:;:rngfnﬁrr.ﬂ
Surgery at King's College, London. Third Edition, with Illustrations, crown Bvo, bs,

A PRACTICAL TREATISE ON DISEASES OF THE HIDNEYS AN
Urinary Derangements. By C. H. RALFE, M.A.,. M.D.. F.R.C.P. i ici o
Londen Hespital, &c. With Illustrations, cr. 8vo, Iés.ﬁd. : Rk L inn o e

DENTAL SURGERY FOR MEDICAL PRACTITIONERS AND
of Medicine, By ASHLEY W. BARRETT, M.B, Lond.,, M.R.C.S., L.D.S., Curﬁﬁgrgﬁjfﬁﬁ
Surgeon to the London Hospital. Third edition, with Ilustrations, cr. 8vo, 3s. 6d.

FRACTICAL DEFORMITIES AND THEIR TREATMENT. A Handbook of

Practical Orthopadics. By H, A, REEVES, F.R.C.S. Edin., Seni i
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ANNUAL SUBSCRIPTION, ONE GUINEA.

The Society issues translations of recent standard works by continental authors on subjects of
general interest to the profession.

Amongst the works issued are * Binz's Pharmacology,” * Sir William Gull's Collected Works,"
“ Laveran's Paludism,” “ Pozzi's Gynecology," " Fligge's Micro-Organisms,” *' Cohnheim's Patho-
logy," * Henoch's Diseases of Children,” * Spiegelberg's Midwifery,” ** Hirsch's Historical and
Geographical Pathology,” “Ewald's Disorders of Digestion,” works by Charcot, Duchenne, Begbie,
Billroth, Graves, Koch, Hebra, Guttmann, etc.

The Society also has in hand an Atlas of Pathology with Coloured Plates, and a valuable and
exhaustive * Lexicon of Medicine and the Allied Sciences.”

The Annual Report, with full list of works published, and all further information will be sent on

application.
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THE BRITISH JOURNAL OF DERMATOLOGY. Edited by William Anderson, H. G. Brooke,
H. Radcliffe Crocker, T. Colcott Fox, Stephen Mackenzie, Malcolm Morris, J. F. Payne, J. J.
Pringle and James Galloway. FPublished monthly, 15. Annual Subscription, 12s. post free.

THE BIERMINGHAM MEDICAL REVIEW. Edited by J. W. Russell, M.D., and Q. J.
Kauffmann, M.D. Published monthly, 6d. Annual Subseription, bs. post free.

TRANSACTIONS OF THE DEEMATOLOGICAL SOCIETY OF GREAT ERITAIN AND
IRELAND. Vols. L., II. and IIL., royal 8vo, ss. each.

THE THERAPEUTIC GAZETTE. A Monthly Journal, devoted to the Scieace of Pharmaco-
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LIVERPOOL MEDICO-CHIRURGICAL JOURNAL, including the Proceedings of the Liverpool
Medical Institution. Published twice yearly, 3s. 6d. each number,

TRANSACTIONS OF THE COLLEGE OF PHYSICIANS OF PHILADELPHIA. Volumes

1. to V1., Bvo, 10s. 6d. each. .

MIDDLESEX HOSPITAL, REPORTS OF THE MEDICAL, SURGICAL, AND PATHO-
LOGICAL REGISTRARS FOR 1883 TO 18g95. Demy 8vo, 2s. 6d, netf each volume.

* * Mg. LEwIs is in constant communication with the leading publishing firms
in America, and has transactions with them for the sale of his publications in that

country. Advantageous arrangements are made in the interests of Authors for the

publishing of their works in the United States.
Mr. Lewrs's publications ‘can be procured of all Booksellers in any part of the

world.
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