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TABLE OF CROSSED CYLINDERS AND THEIR SPHERO-CYLINDRICAL EQUIVALENTS
CONGENERIC MERIDIANS (CONVEX)
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In the above formule

the first numerals apply

denote the axes go® and 180°, respectively.

With the exception of the diago

column of spherical equivalents, each field contains both the double and periscopic form of convex sphero-cylindrical equivalent,

to  spherical,

and the sccond to cylindrical refraction.

cylinders it is merely necessary to reverse the signs 4 and — wherever they occur,

In the appended signs, the wpright and horizontal diameters

(| and —) of the circles

For crossed comcane
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TABLE OF CROSSED CYLINDERS AND THEIR SPHERO-CYLINDRICAL EQUIVALENTS
CONTRA-GENERIC MERIDIANS (CONVEX AND CONCAVE)
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=075Z+2005
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—QTEItE2sE
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=3IE0C#5TEE

+2502=E000
=350Z+E002

+2I5C-625D
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In the above formule the first numerals apply to
the axes go® and 180°, respectively.

Practical equivalents can only be produced when the numerals of the formulz coincide with those included in the adopted dioptral series, page 47.

For crossed eylinders having the axes of the concave cylinder at 180° and of the convex cylinder at go® it s merely necessary fo reverse fhe axes throughout.

spherical, and the second

to eylindrical refraction.

In the appended sigms, the

upright and horizontal diameters (| and

— ) of the circles denote






















































































































































































































118 A METRIC SYSTEM OF NUMBERING AND MEASURING PRISMS.

A lens of 2 D, limited by its size to a decentration of 3"/, will afford
0.64, whereas a lens of 1 D., capable of a decentration of 6%/, will pro-
duce the same prismatic effect, as shown above. In other words, a lens
of one-balf or one-third the power will require to be decentered twice or
three times as much to secure the same number of prism-dioptries.

This we find graphically demonstrated in the accompanying figures, in
which the dimensions of decentration and lens-curvatures are exaggerated
to better serve our purpose.

Fig. 10.

In Fig. 9 the lens of 2 D., with a decentration &, = 3 "[,, produces a
deflection of 0.62 af the meter plane, by reason of the obliquity of the
lens-surfaces, determined by the tangents at ¢, constituting a virfual prism
of the angle 7, with its apex at a,.

In Fig. 10 the lens of 1 D., whose radius », = 2 #,, is decentered by the
amount d, = 2 d, = 6"/, to produce 0.6 af the meler plane by a virtual
prism of exactly the same angle 5, with its base at ¢, ¢,, and apex at a,.

We have consequently but to remember that :

The prism-dioptries in decentered lenses are in direct propor-
tion to their refraction and decentration.

It is therefore actually possible to determine the dioptral power of any
pair of contra-generic lenses which neutralize each other, and whose
power may be unknown. All that is necessary is to place the lenses over
each other, and to separate their optical centers exactly one centimeter,
when the prism-dioptral power, as read from the Prismometric Scale¥, will
be equal to the dioptral power of the lenses.

* o method of manipulation on page 140,










A METRIC SYSTEM OF NUMBERING AND MEASURING PRISMS. 121

reading distance of 33} ™™, being quite sufficient to cause consecutive lines
of small type to appear intermingled with each other.

Shortly after this paper was first published, the author devised the fol-
lowing simple apparatus (phorometric chart) for estimating the deviations
of the visual axes.

The chart here deseribed has, however, been plagiarized by one to whom
it had previously been exhibited.

In connection with it the author preferably uses a -+ 12 D. eylindrical
lens, which produces a much heaver line of light than the Maddox rod.

Fig. 14.

Fig. 14 shows a blackboard 20 inches square having on its surface eight
vertically and eight horizontally arranged dots, which are separated by 6
centimeter distances, so that each interval of space between the dots repre-
cents 12 at 6 meters distance from the eye. A light is placed behind a piece
of ted glass in a circular opening in the center of the hoard.

The patient being direeted to look through his distance glasses—at the
central light with both eyes, while the cylindrical lens is held by the
operator, first vertically and then horizontally before one eye—will be able
to promptly indicate any deviation of the red line of light from the center,
by stating through which of the dots the red line seems to pass.

For instance, should the red line of light appear to pass horizontally
through the second dot above the center, when the cylindrical lens is
properly held by the operator before the patient’s right eye, we at once
decide that a prism of 24, placed with its base up before the patient’s right
eye, should cause the red line to drop two points to the center, thus correct-
ine the manifest vertical deviation of his visual axes.



122 A METRIC SYSTEM OF NUMEBERING AND MEAEURING PRISMS.

Lateral deviations of the visual axes are to be similarly determined by
means of the horizontal dots on the board.* Great caution must be exer-
cised, however, in reaching conclusions respecting lateral deviations, as
prismatic corrections in such cases are rarely so satisfactory as when pre-
scribed vertically. It is of course of the utmost importance that the centers
of the distance glasses worn during these tests should be carefully adjusted
in respect to their inter-pupillary distance and elevation.

As a third demonstration, supposing it to be desired to afford binocular
vision to an emmetrope at a distance of % of a meter, without kis powers of
accommodation and convergence being called into requisition. His inter-pupil-
lary distance being 60™/,,, for instance, half of it will be 3 centimeters, which
gives us 34 for A#s meter-angle, making 94 requisite to set aside his con-
vergence to % of a meter, while 3 D. of lenticular refraction are necessary to
substitute aceommodation for the same distance. A+3D.lens of sufficient
size would require to be decentered 3" to afford 94, so that a pair of such
lenses, placed before the eyes with their bases in, would accomplish the
desired binocular result. Two properly centered lenses of +3 D. combined
with prisms of 9* would serve the same purpose.

The above illustrations suffice to show the value of the prism-dioptry in
leading to our conception of the actual work performed by prisms at dif-
ferent distances, and which the degree-system of numbering must continue
to keep us in ignorance of.

Besides, a degree-system of numbering prisms cannot be brought to a
convenient relation to any of the following considerations, which have been
chown to exist in favor of the metric system :

1. A direct relation between the meter-angle and the prism-dioptry for
variable inter-pupillary distances.{

+ When the deviation of the visnal axes exceeds the amount provided for by the chart (42), the case
may be properly considered to indicate surgical intervention.

4 This fully meets the suggestion of Dr. Maddox, who, in speaking of the decision of the committee of
the American Ophthalmological SBociety, conslsting of Dra. Edward Jackssn, 8. M. Burnett, and Henry
D. Noyes, that all ophthalmological prisms should be marked with the angle by which they deflect rays
of light, in his work entitled ** Ophthalmological Prisms," on p. 80, says: " If I may be allowed to sug-
gest it, a still better plan would be to have all prisms marked with meter-angles and their fractions, so
as to correspond with lenses in the trial case, a meter-angle belng the chosen unit of convergence, just
as a dioptry i8 that of accommodation, The only disadvantage is that the meter-angle is an inconstant
quantity."

This inconstancy is also mentioned in the first paragraph on page 113 of this paper.

It has, however, heen satisfactorily shown that this seeming objection Is an advantage to the new
system, since the present inconstancy of our prisms can be utilized, thereby seccuring a degree of
sceuracy unattainable by any other means.
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The prism-dioptry, since lenses are but a fusion of prisms of varying
angle, may then also be gaid to be the linear deflection which the refracted
ray sustains at the focus of a meter-lens, when the incident ray impinges

1 meter = 100 centimeters,

lﬂ".{ ——ﬂﬁ} 1P. D.

Fig. 1.

upon a peripheral portion of the lens one centimeter from the optical
center (Fig. 1).

The prism-dioptry therefore also represents the measure of the angle of
deviation 7,, for an eccentricity or decentration of one centimeter (Fig. 1).

1 MEteT == 100
N

. b
¢ 21 L4 meter.

Fig. 2.

A ray impinging upon the same point of a 2-dioptry lens (Fig. 2) will
sustain the same unit-deflection at its focus § meter, and will therefore find
the measure of its angle of deviation y,, expressed by twice the deflection
at the meter-plane, or 2 prism-dioptries. A lens being decentered twice or
half as much will produce twice or half as many prism-dioptries as the lens
possesses lenticular dioptries of refraction.™ The prism-dioptry is therefore
but a sequence to the lens-dioptry. Nothing can be more simple. Thus
the prism-dioptry represents the proportion 1:100, which is expressive of a
grade of angular inclination in daily use by engineers and scientists the
world over. To reduce prism-dioptries to degrees of angular deviation, it
is only necessary to divide the prism-dioptries by 100, when they will

* Page 118,

L
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The divisions of the graduated bar, numbered 2, 3, 4, up to 10, are placed
at 3, % 1 up to 1 of the meter® length, counted from the knife-edge,
which represents the zero-end of the scale. A vertical plane, arranged to
slide upon the graduated bar, termed the index-plate, i8 provided with the
index-line, marked zero (0), and two graduations at the right-hand upper

edge, marked 1 and 2, which, being equal to correlative centimeter defiec-
tions at the meter-plane, correspond to their equivalents in prism-dioptries.
To facilitate subdivision of these graduations the index-plate is provided
with a transverse slide bearing its allotted part of the index-line, which is
rendered adjustable by a milled head and micrometer screw, the first com-
plete rotation of which will cause this section of the index-line to travel
from 0 to 1, the second complete rotation taking it from 1 to 2. The
milled head, being divided into 100 parts, enables us, by its graduations,
to determine the position of the index-line of the transyerse slide, relatively
¥o the graduations upon the face of the index-plate, in 10ths and 100ths.

+ 1t has been found convenient to construct the instrument to half seale throughout.
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It is therefore only necessary to divide the magnified or diminished read-
ings by J.

The value of 7, as we have seen, is determined by first cenfering the lens.
It will have a different value for different lenses, and will depend upon the
distance of the lens from the index-plate. In fact, /? represents the mag-
nifying or diminishing power of lenses for any position of an object, when
viewed through them, and which may be placed within their respective
focal distances. For the 8 D. convex lens, at the graduation upon the bar
marked ¢‘3,”’ measurement by the instrument shows 2 to be equal to 1.2,
Fig. 7. Suppose we decenter a + 3 D, lens until we obtain a reading say

&
of 0.65, which is of course a magnified reading, we then have 0—; = ﬂlﬂﬂ

(magnified reading) = 0.5 of the normal prism-dioptry at the distance P

or 1.5 normal prism-dioptries at the meter plane.

In measuring sphero-prismatic lenses we shall therefore find that the
value of the constant prism can either be increased or diminished by a de-
centration of the lenticular element of the combination, a decentration of
5= in the above instance being sufficient to contribute 1.5* ad- or ab-due-
tive as occasion may demand.

By such means it will be possible to counteract the inaccuracies which
invariably exist in the associated prism after the combination has been
ground. When the lens is combined with a prism,the flattened dull edge
should be cut parallel with the true base-apex line, the latter being regis-
tered with ink dots and adjusted upon the stage as usual.

The most ready means of measuring such a combination—for example,
+ 3 D. spherical combined with 2 (constant prism)—will be to place the
index-plate at the distance upon the bar marked ¢3,” when, as before,
the lens magnification 2 = 1.2, and which may be more conveniently de-
termined by previously centering a spherical lens of the same refraction.
Now, by deductive reasoning, we know that 2 normal prism-dioptries will
be equal to § at § the distance, and this would require to be 1.2 greafer
at the same distance to appear as the properly proportioned magnified de-
fection seen through the lens, consequently §of 1.2 = 0.8 magnified prism-
dioptries. We therefore set the line of the transverse slide o as to read
(.8 at the distance marked ¢‘3,”” upon the bar, and proceed to decenter
the lens until the lower index-line cuts it, when we shall have the desired
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optical axis, which must be perpendicular to both the anterior and posterior
surfaces of the lens.

2 Dmecr PexciLs.—Rays of light which are emitted from a luminous
point upon the optical axis will be refracted and directed to a conjugate
point upon the same axis, it being specifically noted that the axes of the
incident and refracted pencils of light and the optical axis of the lens must
coincide.

3. OprLique Pexcris.—In any case where the axis of the incident cone
of light does not coincide with the normals to the surfaces of the refracting
medium, whether it be a lens, prism or plate, the refracied pencil will no
longer be a circular cone of light; but, it will be a pencil bounded by a
surface which penetrates and defines the illuminated area of the medium
and two focal lines, which are at right angles to each other and the axis of
the refracted pencil (see Fig. 6).

i} X 8
A c A (4
\
ik
Fig. 4. Fig. b. Fig. 6.

The same laws apply to the reflection by spherical surfaces of direct and
oblique incident pencils of light, and their mathematical elucidation is
siven by Profs. R. S. Heath and W. Steadman Aldis, in their recent
exhaustive treatises on Geometrical Optics.

In illustration of the above definitions, let the curved line in Fig. 4
represent the spherical surface of a medium with a greater density than air,
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While this optical phenomenon, which in this case we may term a
sphero-cylindro-prismatic action, may be new to many, it has been known
to physical science since Kummer, in 1860, first called attention to the
theory by which it was mathematically demonstrated. Its significance to
optometrical practice may, perhaps, be treated of in the future.*

The fact, however, may be experimentally, though crudely, demon-
strated by placing a plano-convex lens of 8 . directly between a light at 20
feet, and a screen receiving its image. On interposing a prism of 204, for
example, with its base down, and in a manner to insure contact of the
plane faces of the glasses, the image will be observed to change both its
form and position upon the screen. By drawing the screen slightly nearer
to the lens, a horizontal though imperfectly defined line corresponding to /,
will become manifest, and by increasing the distance between lens and
screen a vertically elongated looped figure, closely resembling a line at /,
will appear.

When a circular cone of light, C, Fig. 8, from a short definite distance
falls obliguely upon the face of a simple prism, we again have an elliptical
area of illumination, and the refracted rays within the medium will
agssume a direction as if emitted from the focal lines v, v,, reaching the
second surface of the prism, and being refracted by it to the eye at £, as if
projected from the lines 7, I, on the opposite side of the prism.

There is one exception to this result, and that is when the axis of the
incident pencil assumes a direction which is subject to minimum deviation,

in which event the emergent pencil will appear to diverge from a point, at

the same distance from the anterior surface as the original source of light

€ In the case of a plate, the emergent pencil will also be of astigmatic
* Now mentioned in Hand Beok of Optics, for Students of Ophthalmology, W. W. Suter, M.ID,, 1899,
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the result is obtained by placing a bi-convex spherical lens of + 9 D. in
the trial-frame behind the eylinder + 3.5 D.

The optician, however, carries out this prescription liferally, by making
the lens with + 9 D. spherical on one side, and + 3.5 D. cylinder on the
other, thereby substituting a plano-convex spherical element for the bi-
convex one used in the trial frame. TFurthermore, in mounting the lens,
he places the spherical surface farther from the eye, with the cylinder in-
side, so that the spectacles are worn with the surfaces of the lenses reversed
in respect to their positions before the eye in the trial-frame.

Tt is, therefore, obvious that the serious error is committed of substi-
tuting a lens which involves a change in the position of the nodal
points’’ of the entire refracting system, thus to a degree impairing tf>
visual acuity obtained by the spectacles, as compared with that secured by
the test in the trial frame. Aside from this we have, in the aforesaid
sphero-cylindrical lens, the unpleasant phenomenon of internal reflection,
caused by the extreme bulging forward of the convex element, whose sur-
face is exposed to light coming from other directions than that of the de-
sired central incident beam.

Every ray of light, &, Fig. 3, entering the convex spherical surface in
a direction coincident with its radius of curvature, will enter the lens uzn-
refracted, and fall upon the inner surface Cof the cylinder on the other side.

-
! ==
{ﬁﬁ --.-‘_""‘“:A-:-“I
mam

Center of spherical _.* mmsama Center of cylindrical
==Lt w
curvature. 1,;_:‘_1:_ - ————— ;...--__.::_-:_-_-;;..m" curvature.

Fig. 3.

Under favorable conditions it will be reflected from this back to the
inner anterior surface of the lens, there again undergoing reflection, and
go on, until it becomes dissipated within the lens as diffuse light. The
dotted lines in the diagram represent the radii of curvature, dividing the
angles of incidence and reflection, which are equal at the points of impact
on the surfaces within the lens.
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gated for by adding it to the opposite cylindrical side of the lens, in which
case the simple cylindrical surface would necessarily be replaced by a sur-
face of astigmatic refraction, a toric surface, having the required focal in-
terval of 3.5 D. To obtain such an equivalent lens of thinnest and best
form, it is only necessary to divide the original meridian of greatest re-
fraction, M = 12.5 D., in two parts, as nearly equal as possible; say, 6 D,

o= G =0

M=115

Fig. 4.

for the back surface, and 6.5 D. for the front surface, which, together,
give 12.5 D. for the newly-created bi-convex meridian of greatest refraction,
M, Fig. 4, in the desired equivalent lens.

Taking 6 D. as the posterior spherical surface, it is necessary to com-
bine it with 3 D. on the anterior surface to secure 9 D. as the meridian of
least refraction, m,, in the new lens. Consequently 6.5 D. and 8 D., re-
spectively, represent the refraction of each of the principal meridians of
the anterior toric surface, which, when combined with the 6 D. posterior
spherical surface, will fulfil all the requirements of equivalence as shown
in the diagrams.

The sphero-toric lens referred to was set in a spectacle-frame with the
toric surface outward, and its meridian of least refraction at 160°, so that
the refracting elements occupied the same positions as the lenses in the
trial frame.

The spectacles have been worn by the patient for the past five years,
with complete relief from all the disagreeable phenomena mentioned. 1f
may also be stated that his visual acuteness with the new lens is slightly
better than 6/6.

For reading, the patient required + 12D. sph. T + 3.5D. cyl. 160° in
the trial-frame, which was given him in the form of a sphero-toric lens :
+ 8D. sph. O toric surface of + 7.5D. ax. 160° by + 4 D. ax. 70°.
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therefore one of the most important and indispensable parts of every com-
pound dioptrie system. The human eye is such a system, and is provided
with its diaphragm—the iris. In the eye, which is a dynamic apparatus
given to variations of power, a fixed diameter of pupil would fail to
theoretically fulfill the requirements. When the eye is in a state of accom-
modation, it becomes a stronger refracting system, and therefore needs a
smaller aperture of diaphragm, hence the pupil contracts.* Yet, Helm-
holtzt says: “A. von Graefe observed in an eye from which he had
removed the iris by operation that the normal range of accommodation
was still present, and also that the changes in the anterior curvature of the
lens could still be observed.” He concludes: “The iris does, therefore,
not play an important role in accommodation.” (Lit. trans.) Landolt}
expresses the same opinion. So far as the above noted measurements are
concerned, such conclusion may be quite correct, yet if construed in its
broadest sense it discountenances the value of the iris as a diaphragm
entirely.

It is, nevertheless, universally admitted that the iris does act inde-
pendently of, and simultaneously with accommodation.§ When acting
independently of accommodation, the iris is known to behave as a highly
sensitive photostaf, through regulating the volume of light upon the retina
to such a degree as shall be most agreeable to our light-perceptive sense.

A most subtile and synchronous balance, between retinal perception,
uveal stimulus, and iritic response, must therefore exist, if the iris 1s to
perform its functions simultaneously as diaphragm and photostat.

An endeavor will here be made to support the hypothesis that a dis-
turbed equilibrium of these functions is probably the cause of asthenopia in
low degrees of ametropia. From a strictly optical point of view every eye
of the same refraction, other things being equal, should have a pupil of the
same diameter—one suited, by caleulation, to exclude peripheral aberra-
tion, while securing the greatest tolerable illumination. This, however, i8

*In fact, it was at one time gupposed that contraction of the pupil was the only means by
which the eye adapted itself for near vision. Helmholtz, ‘‘Physiclogische Optik,"" page 161,
Hamburg and Leipzig, 1BBE.

1 Halmhaoltz, ‘' Physiologische Optik,"" page 188,

+ Landolt, '‘Refraction and Aceommodation of the Eye,’’ page 134, Philadelphia, 1B86.

§ '‘Movements of the iris are mevertheless pegociated with accommodation; they are governed
by the same Derves as the latter, so that, until the mechanism of accommodation is botter
anderstood, a direct relation hetween them may not be looked upon as baing improbable."'
{Lit. trans.) Donders, “Refraction and Accommodation,’’ page 485, Wein, 186G,
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of the nervous system which produce immoderate dilatation of the pupils.
Such dilatation, while it lasted, would tend to oppose the normal association
between refraction and the correlated size of the pupil.

In those cases of mormal pupil, where the perceptive qualities of the
retina are good, and the error of refraction is slight, retinal stimulus will
prompt contraction of the pupil sufficient to exclude aberration. TIs it not
probable that, in some cases with large pupils, protracted efforts of this
kind would result in fatigue of the iris? Might not prolonged ineffectual
efforts of the iris to regain equilibrium between its functions, as diaphragm
and photostat, account for asthenopia? Or, to put it in another way:
Could not that prolonged effort of the sphincter, which would have to be
in ezcess of the normal qualitative and quantitative light stimulus, to correet
aberration, produce asthenopia?

Tt need not follow that the iris is incapable of temporarily coniracting
even to a greater extent than is necessary for the above purpose. This is
demonstrated by the extreme contraction of which the pupil is generally
capable when exposed to intense light, and the eye is in its static state of
refraction.

In hyperopes, we generally ascribe the cause of asthenopia to fatigue of
the ciliary muscle, owing to its efforts to exclude the error of refraction
by accommodation. The same cannot be said of myopes, whose use of
accommodation for such purposes would only render them deplorably more
myopic. Their asthenopia can certainly not be aseribed to ciliary fatigue.
Some myopes, however, endeavor to improve their vision by compressing
the eyelids, which means that they thereby modify the pupils to exclude
peripheral rays, and the aberration which is heightened by the myopia.
In low degrees of myopia and congeneric astigmatism, however, modifica-
tion of the pupils, by compression of the eyelids, is not sufficiently delicate
to exclude aberration, without too great a sacrifice of illumination. Such
patients are therefore more apt to apply for relief from glasses, than those
who help themselves by compression of the eyelids, provided this is unac-
companied by asthenopia. In the former cases, we are to suspect that the
relief sought is freedom from peripheral aberration. The latter also
agcravates photophobia, which is a symptom frequently complained of in
such cases.

The improvement in vision, which the myope, of low degree, with large
pupils, secures by the lenticular correction, is practically due to the fact that
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instances to effectively serve its purpose.®* It consists of a rectangular

plate of hard rubber, or black cardboard, 7 by 21 inches, provided with an

One-half of Actual Size.

aperture 4} Ly ¢ inches, centrally located, though laterally displaced so as
to leave sufficient of the plate, two inches, to be conveniently held between
the thumb and fingers, when it is placed upon the book or paper, and
while it is beine slid down over the column in reading. The central aper-
ture is just deep enough to allow two lines of brevier type to be viewed at
a time, and wide enough to take in the width of an average column of
type, as shown in the diagram. The author has found it to be especially
serviceable to cataract patients and amblyopes wearing high corrections.
The former, who notably suffer greater impairment of vision from ex-
traneous light, are invariably enabled with their glasses to read the smallest
type by the aid of the typoscope, which excludes all light reflected from
the surface of the paper, except that which actually affords them the
necessary contrast between it and the type within the slot. The device is
exceedingly simple, inexpensive, and easily carried in the pocket. Its utility
is easily demonstrated by first ascertaining the size of the smallest type
which the patient reads with glasses, and then allowing the patient to use
the typoscope in addition to them, for the purpose of ascertaining whether
smaller type can be read, or not. Bven in the latter case it has been the
author’s experience that patients using the typoscope claim to read with
less sense of confusion.

# T am delighted with the typoscope. It rests on gound physiologioal pringiples, and will
benefit many people.’—II. Enapp, M.D.,, New York.












188 THE CORRECTION OF DEPLETED DYNAMIC REFRACTIOR.

total accommodation required at 25 cm. is used in reading at 33% cm.
distance, because the corrections then more clogely correspond to Donders’
table, and also for the reason that the anthor has found it more satisfactory
to thus calculate in practice. For instance, the emmetrope, whose ampli-
tude of accommodation is 2.5 D., should have 3 1. of refraction to read at
33% cm., but, as he must also have one-third of the accommodation
required at this distance in reserve, he should have 4 D. of refraction to
read comfortably. Since his dynamic refraction is 2.5 D. we therefore
give him + 1.5 D. glasses to supply the deficiency. If his range of
accommodation is normal, we find, by the chart, that he should be 50
years of age. In this manner the author frequently estimates the ages of
persons with surprising accuracy.

The lenticular corrections, inserted in the field of the chart, between the
ages of 45 and 80 years, added to the corresponding amplitude of accom-
modation, less the acquired hyperopia noted beneath, are found in each
instance to amount to 4 D. Consequently, in any case, the requisite 3 D).
to read at 33% cm. represents three-fourths of the total power supplied
both dynamically and artificially, by lenses.

Of course, the corrections in the table, are only applicable in such cases
where the reading distance is no greater than 33% cm., and wherein the
amplitude of accommodation is found to correspond to Donders’ deter-
minations.

The chief value of the chart therefore exists only in the fact that it serves
to show, by comparison with any given case under examination, to what
extent its amplitude of accommodation differs from the accepted normal
state as determined by Donders. This cannot be too highly estimated,
however, for Landolt ¥ says: Donders’ diagram corresponds so perfectly
to the natural condition of things, that, in every case where the amplitude
of accommodation is less than is indicated thereon, we may safely diagnose
a weakness of accommodation, and, in case of any considerable difference,
we may admit a paresis of this function.” A knowledge of the patient’s
condition of health and habits will of course assist greatly in arriving
at a definite decision.

The punctum proximum is that point located at finite distance, at which

s Tandolt's work, page 546,















CLINICS IN OPTOMEIRY

By C. H. Brown, M.D.

Graduaic University of Pennsylvania ; Professor of Optics and Refraetion ; formerly Physician
in Philadelphia Hospital ; Member of Philadelphia County, Pennsylvania
Stale and American Medical Societies

“ Clinics in Optometry '’ is a
unique work in the field of practical
refraction and fills a want that has
been seriously felt both by oculists
and optometrists.

The book is a compilation of
optometric clinics, each clinic being
complete in itseli. Together they
cover all manner of refractive eye
defects, from the simplest to the
most complicated, giving in minutest

detail the proper procedure to follow
in the diagnosis, treatment and correction of all such defects.

No case can come before you that you cannot find a similar
case thoroughly explained in all its phases in this useful volume,
making mistakes or oversights impossible and assuring correct and
successful treatment.

The author's experience in teaching the science of refraction
to thousands of pupils peculiarly equipped him for compiling these
clinics, all of which are actual cases of refractive error that came
before him in his practice as an oculist.

A copious index makes reference to any particular case, test
or method, the work of a moment.

Sent postpaid on receipt of 81,50 (6s. 3d.)

PUBLISHED BY

ThaeE KEYSTONE PUBLISHING CoO.

80g-811-S13 NORTH 19TH STREET, PHILADELPHIA, U5 A,



THE OPTICIAN’S MANUAL

VOL. L

By C. H. Brown, M. D.
Graduate University of Pennsylvania; Professor of Optics and Refraction; formerly
Physician in Philadelphia Hospital;, Member of Philadelphin County,
Pennsylvanin State and Americin Medieal Societies.

The Optician’s Manual, Vol. I, was
the most popular and useful work on
practical refraction ever written, and has
been the entire optical education of
many hundred successiul refractionists.
The knowledge it contains was more ef-
fective in building up the optical profes-
sion than any other educational factor.
Tt is, in fact, the foundation structure of
all optical knowledge as the titles of its
ten chapters show:

Chapter lL.—Introductory Remarks.

Chapter II.—The Eye Anatomically.

Chapter 1i1.—The Eye Optically; or, The Physiology of Vision.
Chapter 1V.—Optics.

Chapter V.—Lenses.

Chapter VI.—Numbering of Lenses.

Chapter VIL.—The Use and Value of Glasses.

Chapter VIII,.—Outfit Required.

Chapter IX.—Method of Examination.

Chapter X.—Presbyopia.

The Optician’s Manual, Vol. I, was the first important
treatise published on eye refraction and spectacle fitting. It
is the recognized standard text-book on practical refraction,
being used as such in all schools of Optics. A study of it is
essential to an intelligent appreciation of its companion freatise,
The Optician’s Manual, Vol. 1. described on the opposite
page. A comprehensive index adds much to its usefulness to
hoth student and practitioner.

Bound in Cloth—422 pages—colored plates and illustrations.

Sent postpaid on receipt of $1.50 (6s. 3d.)

Published by
Tae Ervsrons PueLisEING Co.
80g-811-813 NORTH I9TH SrrEET, PHILADELPHIA, U. S. A












SKIASCOPY

AND THE USE OF THE RETINOSCOPE

- ca

By Geo. A. Rogers

Formeriy Professor in the Northern Illinois College of Ophthalmologpy and Otologr,
Chicago; Principal of the Chicape Post-Graduate College of
Optometyy; Lecturer and Specialist on
Scientific Eve Refraction.

A Treatise on the Shadow Test
in its Practical Application to the
Work of Refraction, with an Ex-
planation in Detail of the Optical
Principles on which the Science
is Based.

This work far excels all previous treatises on the sub-
ject in comprehensiveness and practical value to the refrac-
tionist. It not only explains the test, but expounds fully and
explicitly the principles underlying it—not only the phe-
nomena revealed by the test, but the why and wherefore ot
such phenomena,

It contains a full description of skiascopic apparatus, in-
cluding the latest and most approved instruments.

In depth of research, wealth of illustration and scientific
completeness this work is unique.

Bound in cloth; contains 231 pages and 73 illustrations
and colored plates.

Sent postpaid to any part of the world on receipt of
$1.00 (4s. 2d.)

Published by
Tue KrvsTONE PuBLIisHING Co.
Sog-811-813 NORTH I9TH STREET, PHILADELPHIA, U. 5. A,



TESTS AND STUDIES

OF THE

OCULAR MUSCLES

BF Emt E-! Mﬂ-ﬂdoxr M-.. Di, Fi El- Cl- Sﬂ- Ed-n

Ophthalmic Surgeon to the Royal Victoria Hospital, Bourmemouth, England; formerly
Syme Surgical Fellow, Edinburgh University.

This book is universally recog-
nized as the standard treatise om
the muscles of the eye, their func-
tions, anomalies, insufficiencies,
tests and optical treatment.

All opticians recognize that the
subdivision of refractive work that
is most troublesome is muscular
anomalies. Even those who have
mastered all the other intricacies ot
visual correction will often find their
skill frustrated and their efforts
nullified if they have not thoroughly
mastered the ocular muscles.

The eye specialist can thoroughly equip himself in this
fundamental essential by studying the work of Dr. Maddox
who is known in the world of medicine as the greatest in-
vestigator and authority on the subject of eye muscles.

The present volume is the second edition of the work,
specially revised and enlarged by the author. It is copiously
illustrated and the comprehensive index greatly facilitates
reference.

Bound in silk cloth—=26x pages—ixo illustrations.

Sent postpaid on receipt of price $1.50 (6s. 3d.)

IR

Published by
Ter KrvsTONE PUBLISHING CoO.
80g-811-813 NoRTH I9TH STREET, PHILADELPHIA, U. 5. A,















| I |
| | FEERELE
I




