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SIGHT-TESTING MADE EASY
OPINIONS OF THE PREss

“ The intention of this unpretentiouns little manual is to enable
the busy practitioner to test the sight of a patient and to preseribe
cor H’Lhﬂy glasses for him. The foct that it hos reached 7is thivd
edition {s evidence that it has supplied a real need. i 25

LANCET.

“The little work s in every way veliable, straightforward,
and elear, and we heavtily recommend it as a preliminary to a
perusal of more advanced works on vefraction.” —THE HospiTaL,

“ We ean vecommend the book as an introduction fo the subject
of vefraction, which, as the author tells us in his preface, is the
object of his work.”—DUBLIN MEDICAL JOURNAL.
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PREFACE

| THT_S little manual was originally compiled

in the form of notes as aids to memory,
and only dealt with Refraction in its subjective
form. It was thought, however, to be 1ncom-
plete without a few notes on the objective form,
generally known as Retimoscopy, and these
were added in a second edition. In the present
edition the little book has been thoroughly
revised, and in some parts re-written. It was
not in its original, nor is it now, in its revised
and slightly enlarged form, intended to super-
sede larger and more comprehensive works on
Refraction, but merely to act as companion to
them, and enable the busy practitioner to test
the sight of a patient, and prescribe the neces-
sary correcting glasses, in the shortest possible
space of time. To the student 1t is hoped 1t
may be found helpful as an introduction to the

study of Refraction.
W. Wk

13, CouLsoN STREET,
CApoGAN GARDENS, S.W. 3.






e

Ui

|

LEsEl
il o
’ L "-'.1‘I" :
“{ Y} J
\& g. N
x\.a;'}o %
] ”SH g@.“L

CONTHNLD

ABBREVIATIONS AND Siens, MEeNsuraL Equiva-

LENTS . ; : g ) A : -
BEFRACTION AND (OPHTHALMOLOGY.
I. T.exsEs AND REvracrioN— Lens Scale
1. ANaLYSIS AND NEUTRALISATION OF LENSES
1II. THE REFRACTIVE OR DIOPTRIC SYSTEM
IV. Normar, VISION AND ACCOMMODATION —
Amplitude of Accommodation
V. ASTHENOPIA . : - :
VI. Hereroruoria— Esophoria, ]’in.(np]mr a, and
Hyperphoria
VII. HYPERMETROPIA
VIII. Myoria
IX. ASTIGMATISM . ;
X. PresBYOoPIA — ]*‘lmlwupm with Hyvperme-
t!'(}lmt' Presbvopia with Tﬂxulud
3 I SrraBrsMUs—Concomitant Strabismus .
s PART 1I.
SUBJECTIVE SIGHT-TESTING.
_ XII. Prerniminary Nores — General ; Pin-hole

Dise ; Cyeloplegies ; Spectacles . ; ,

Vil

PAGE

=T o

14

16
15
20
24

20
32

40



Vi CONTENTS

PAGE

XIII. PrELiminary TEsTS . : : . !

XIV. CoxrirmaTory TEsTS . ; : : . 99
HyprermETROPIC TEsTS—Hypermetropia ;
Simple  Hypermetropic  Astigmatism ;
Compound Hypermetropic Astigmatism ;

Mixed Astigmatism H3

Myoric Tesrs—Myopia; Simple Myopie
Astigmatism ; Compound Myopic Astig-
matism . : . : : . Ty

XV. Hereroruoric Tesrs—(a) Distant Point

Muscle Test—(b) Near Point Muscle Test

—Esophoria, Exophoria, Hyperphoria—

Muscular Exercises : : :

XVI. Pressyoric Tests — Presbyopia ; — with

Hypermetropia ; — with Myopia; — with

54

Hypermetropic Astigmatism ;—with Myopie
Astigmatism ; — with Compound Myopie
Astigmatism ; — with Mixed Astigmatism 66

PART III.
OBJECTIVE SIGHT-TESTING.
(Letinoscopy. )

XVIIL. General; Mode of Examination; Testing the

Shadow . y ' . . ; e |
XVILI. Exampres—Hypermetropia ; Myopia ; Astig-
matisin : : : ; . ! L i

INDEX : : : 4 : . : ; . Bh






VIIT
ABBREVIATIONS AND SIGNS
Ax, Axis, PP prnetwimn prozimam,
B. Base. p.r. punctuwim remotuwin.
B.E. Both eyes. R.V.(E.)Right vision (eye).
Uyl Cylinder. Sph. Spheric or sphere.
D. Dioptre. - Convex (plus).
. I). Greatest defect. - Concave {(minus).
L.ID. TLeast defect. 7 Together with.
L.V.(E.)Left vision (eye). —» Axis horizontal.
M. Meridian. ¥ Axis vertical.
APPROXIMATE MENSURAL
KQUIVALENTS
1:::::1;7 Inches, 1:::::_‘ Inches. rfi:?:t‘i Inches, 1::{".'::,1:_;‘ Inches.
28 = 1120 . =_ 81388 =5 bt
58 = 2123 = 9 |400=16]| 65 = 2a
o= 3| 255="10 145 = 17 61N
10 = 4[28 =11 46 =18/ 65 = 254
125 = 5|805=12 |48 = 19|70 = 27k
1 el H =13 |:51 = 20
176 = 7| 96b= 14| §3 = 21 [ Fs=sal

100 em. (1000 mm.) =1 metre =3937 Eng. in.
Metiie to Imperial.

5% (15°43) eor.

= l.r (16:9) min.
Dperial to Metrie.

1 gr. = 6% (6°9) cg.

1 fl. oz. = 28 (28'41) ml.

1 grm. = 1
1 ml. (c. cg.

e i b R ik e



PART 1
REFRACTION AND OPHTHALMOLOGY

I. Lenses AND REFRACTION.

L))

Fig. 1.#
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. Lenses may be spherical, cylindrical, or
prismatic, and may be used either alone or in

* Nore.—The lenses numbered 7, 8, and 9 are shown square for
convenience of illustration.

]



2 SIGHT-TESTING MADE BEASY
combination. The former two may be either
concave (—) or convex (+).

2. Spherical lenses consist of a refracting
medium  with two opposite surfaces, one or
both of which may be segments of a sphere,
all the radil being alike.  They may be plano,
double, or periscopic (wepd arvound, oxoméw 1
see, i.e. increase the distinetness of objects
when viewed obliquely). In Fig. 1, 1 18 plano-
conver ;. 2 18 b-conver ; 3 18 plano-concave ;
4 18 bi-concave ;  H 18 converqung  concavo-
convex, or INENLSCIS {,:m-mrmg a little IIID[}I]); 6
18 rff.r.*-f_*.l'f;f.':y CONCALO=CONRTEE, The last two are
periscopic.

3. A eylindrical lens 18 a lens having one
surface (usually) plano, while the other is the
seqment of a cylinder, all the radil being different
(Fig. 1, 7, 8). The two principal Mns. are
those of the greatest and least refraction, and
are at right angles to each other, the mter-
mediate Mns. increasing or decreasing in a
regular ratio.  The refracting power 1s at its
maximum in the Mn. («, b) at right angles
to its axis, there being mno refractive power
whatever in the opposite Mn. (¢, d), i.e. the
meridian of the axis.

4. A prismatic lens (KFig. 1, 9) 1s one in
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which the refracting surfaces form an angle
with each other. The deviation of a ray
passing through a prism is always lowards the
base. |

5. Light passes from a luminous body in
straight lines, called “rays.” These rays
diverge, the divergence being proportionute to
the distance from the luminous point; the
shorter the distance the greater the divergence.
If the distance is greater than 6 metres rays
are assumed to be parallel.

6. A ray of hght meeting a body may be
absorbed, reflected, or—if able to pass through—
refracted, and the denser the medium, the slower
is the ray in passing through. When passing
from a rarer to a denser medium (unless exactly
perpendicular) a ray is refracted fowards the
perpendicular (of the surface of the latter);
passing from a denser to a rarer medium is
refracted from the perpendicular. When the
sides of the media are parallel, the angle of
deviation of the ** emergent ™ ray is the same as
the angle of the “incident” (or entering) Ay ;
when not parallel, as in prisms, the ray is
refracted towards the base, and the deviation is |
equal to half its angle; thus a No. 8 prism
produces a deviation of the eye of 4°.
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7. Parallel rays passing through a spherical
lens do not continue parallel, but are refracted,
converging towards a point (the principal focus)
in the case of convex (positive) lenses, and
diverging, and consequently never focussing at
all, in the case of concave (neqative) lenses.

8. The distance the prineipal focus is from the
lens 1s termed the focal length or measurement.

9. The principal axis of a lens is represented
by a line passing through the centre (the optical
centre) at right angles to the surface, through
which any ray passing is not refracted. But
there are secondairy awxes, by which rays may
pass through the optical centre, though not
through the principal axis, suffering slight
deviation and emerging in the same direction
as they entered, but the deviation in thin
lenses 1s so slight that they are usually assumed
to pass through in a straight line.

10. Lenses are nwmbered according to their
refractive power, and not, as i the old system,
according to their focal length. A lens of 1
metre focus is taken as the unit or standard,
and is called a dioptre, all other lenses being
either multiples or fractions of 1 D.

11. The focal length of a lens, and the
power required in a lens to produce a certain
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focal length, may be estimated by dividing 100
by either. Thus a lens of 4 D. has its focus at
25 em., and 1t therefore follows that a 25 em.
focus requires a lens of 4 D.

Lens Seale.

Dioptres,  em. | Dioptres. em, | Dioptres.  em. | Dioptres, cm.
2o 40D 225 B % 20 195 15
e ) | 550 A7 | 12 0E
i LS 27 a 30 0 16 13 &%
L 100 3- ) 6:00) 15&( 14> 7
1:25 F7212-08 30 | 7 S S
50 65/350 27 |8 121 16 6
| 73] 59 | 4 A5 O 11 18. 53
L o0 [ 460 221110 1O 20 5

IT. ANALYSTIS AND NEUTRALISATION OF LENSES.

12. Objects viewed through a moving convex
lens appear to move in the opposite direction
to the lens; viewed through a moving concave
lens, appear to move in the same direction :
and viewed through a moving prism show no
movement unless the prism be rotated, but
straight lines will be seen to be broken, and-the
break will be in the opposite direction to the
base of the prism.
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13. A spherical lens of either power will be
recognised by the apparent movement of the
object being the same in every Mn.; a sphero-
cylinder, by the movement in one Mn., being
more pronounced than in another ; and a simple
cylinder, by the movement being in only one
Mn.—the axis Mn. having no focus.

14. Lenses are neutralised by opposite powers
of the same degree, and this is best effected by
sphericals.  To neutralise a simple cylinder,
find the spherical lens which neutralises mn the
opposite Mn. to the axis. Then prove with
the cylinder. To neutralise a sphero-cylinder,
find the spherical lens which neutrahses in one
Mn., then do the same for the other. 'The
cylindrical part of the combination is denoted
by the difference in strength of the two
sphericals, the spherical part being the weaker
of the tv » sphericals ; thus, if in the horizontal
Mn. we fi.d sph. + 05, and in the vertical
Mn. sph. + 1:0, the preseription would be,
sph. + 05 Z cyl. + 0'5, ax. h. Then prove
with the spheric and the eylinder.

15. In prism combinations the spherical and
cylindrical lenses must be first discovered,
when the degree of the prism can be found by
placing the lens and its nentralising refractive
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element together, and looking through them at
the prism scale (Fig. 12).

III. Tue Rerracrive ok Diorrric SYSTEM.

16. This system is a compound one, made up
of a spherical surface and a bi-convex lens,
together being equal to about 23 mm. focus.

Fig. 2,

=

(From Hartridge.) @

It consists of three refracting surfaces—the
anterior surfaces of the cornea, the lens, and
the vitreous respectively; and three refractin
media—the aqueous, the lens, and the vitreous,

17. There are six cardinal points of the eye :
two principal poiits, two nodal points, and two
prineipal foet, all situated at the optic axis (21).

ir
o
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18. The two principal points (Fig. 2, B) are
situated close together in the middle of the
corneal chamber, about 2 mm. behind the
cornea. For all practical purposes they may be
considered as one.

19. The two wnodal points are situated close
together, within the lens and elose to its posterior
surface (Fig. 2, N), about 7 mm. behind the
cornea, and 15 mm. in front of the wmacunla or
vellow spot—the most sensitive part of the
retina. They also may be considered as one.

20. The principal foci.—The first principal
focus (1) 18 sitnated about 137 mm. i front of
the cornea, and i1s that point on the axis where
rays, parallel in the vitreous, meet. The second
prineipal focus (A) is 22'8 mm. behind the
cornea, and 1s the pomt on the axis where
parallel rays meet after passing through the
eye.

21. The optic amis (Hig. 2, I A) is the line
passing through the centre of the cornea, the
nodal point, and the centre of rotation (H)
98 mm. in front of the retina, to the inner
side of the macula (M). |

22. The wvisual aris is a line passing from
the macula through the mnodal pomt to the

{]]}j{_‘ut- looked at.
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25. The wisual angle (Fig. 3, O N D) 1s the
angle formed at the nodal point (N), being part
of a triangle having its base at the object looked
at ((' D). The size of the angle depends upon
the size and the distance of the object; thus an
object at A B, which is as large as one at (! 1),
but nearer to the eye, will be seen under a

( From Hartrides.)

larger angle, the ancle 4 N P being greater
than the uli_i_r“]f' N L The size of the iﬂ]:l_ﬂ't‘
also, formed on the retina, will depend upon
the antero-posterior diameter of the eyeball, it
bemg smaller at 1, when this diameter is less,
as 1n hypermetropia, than it is at 2, as in emme-
tropia, and larger than either at 8, as in myopia,
when the ::w-h:?ﬂ.i s elongated. A patient may,
therefore, be pgable to read the smallest type
and still have some defeet of refraction. unless
the type be read at its proper distance.
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24, T'he angle «, of interest m strabismus, 1s
the angle formed also at the nodal point, but by
the crossing of the two axes, viz. the optic and
the visual. In emmetropia (26) this angle 1s
usnally about 5%, In hypermetropia (Fig. 4, ),

( From Hartridge.)

owing to the shortening of the antero-posterior
diameter of the eyeball, and the divergence of
the visual axes, it 1s greater. In myopia (Fig.
4, M) the angle 1s less, owing to the lengthen-
ing of the antero-posterior diameter and the

convercence of the visual axes.
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IV. Norman Vision axD ACCOMMODATION.

25. For normal V. to exist it 1s necessary
that the axial length of the eyeball and the foeal
length (8) should be the same. When there is
the slightest want of harmony between these—
either owing to the shape of the eyeball or the
cornea, or to any defect in the accommodative
apparatus, i1t is necessary for optical aid to
step 1n.

26. By accommodation 1s meant the exercise
of that involuntary power possessed by every-
one whose refraction 15 normal, 7. e. the emme-
trope (én within, uérpor measure, @l the eye),
and which enables the subject to see objects
between the p.p. or * near point ”” and the p.r.
or “distant point ™ at infinity. It is the power
of altering the focus, i.e. of unconsciously
adapting the shape of the crystalline lens (intra-
ocular), and the position of the axis of the eye-
hall (extra-ocular) to the varying conditions to
which the eyeball is subject. When accommo-
dation 1s defective and parallel rays are focussed
behind or in front of the retina, the condition
1s termed ametropia (« priv., pérgov measure).

27. For refraction to be normal, the parallel
rays entering the eye through the pupil and



1 SIGHT-TESTING MADE EASY

passing through the refractive media unite -
exactly on the retina at the second principal
focus.

28. During accommodation, the convexity of
the lens is altered by the action of the ciliary
muscle, which, contracting, draws forward the
choroid, thereby relaxing the suspensory liga-
ment and allowing the elasticity of the lens
when looking at near objects to come into
play.

29. During distant V. the accommodative
power is at repose, the optic axes being parallel
or, more usually, slichtly divergent, but imme-
diately the visual axes are directed to a point
nearer thanmfinity, extra-ocular accommodation
(the mmternal recti museles) acts m umson with
intra-ocular accommodation (the eiliary muscle),
and convergence is brought into use, by which
the maculae of both eyes are directed towards
the same point, so that images received upon
the retina of each eye are blended into one,
and singleness of V. is produced. If any defect,
or want of harmony in the association of the
different parts of the accommodative apparatus
as, for instance, when the image 1s formed
on parts of the retina which do not exactly
correspond in the two eyes—exists, diplopia
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(Gurdioc double, @y the ey e) ~and eyventually
asthenopia, results. £

30. The p.p. is the nearest point of the
range of accommodation at which objects can
be seen distinctly. It recedes gradually as age
advances. When it has lew{lvd bey (}11{1 22 em.,
which it {]{}t::-:- about the age of forty-five, pres-
byopia occurs. The p.r. is at infinity. The
space between the p.p. and the p.r. is termed
the “range of accommodaticn ” ; and the force
necessary to change the eye from its p.r. to its
p-p- (irrespective of the refractive condition of
the eye) 1s a fixed quantity, the same in emme-
tropes, hypermetropes, and myopes, and is
termed the “amplitude of accommodation.”

L. Amplitude of Accommodation.

(Taken from Duane.)

At age. D, P.p. (em.). | At age. D. P.p. {em.).
I 1 R TR R g 1
e i | e 7kl e i AR | P |
SIS C8h 50 . 25 4D
Saptsrl) - 10 D e o] 5 iy
Pl 8ar m 115 [~ 60 gt v s

SR B S W T s 20

32, To measure the amphtude of accommo-
dation in the [finmetrope, we find the nearest
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point at which the patient can read small type.
A lens, the focal distance of which corresponds
with this, is the measure. For instance, if the
nearest distance at which a patient can read small
typeis20em., we divide this distance into 100 cm.
and divide by 20, by which we get 5 D., which
18 the measure of the amphitude of accommoda-
tion. In Hypermetropes we add on the number
of the convex lens which enables him to see
distant objects without his accommodation.
For instance, 1f his p.p. 18 25 em., 100 divided
by 25 gives 4 D.; and assuming that he has
to use a 4 D. of accommodation, then the
amplitude of accommodation would he 4 D. 4
4+ D.=8D. In Myopes we subtract his lens
power for distant objects; for imstance, in a
Myope of 2 D., the p.p. being at 10 em., if we
divide 100 by 10 c.m., the result 1s 10 D., from
which we subtract 2 D., which leaves 8 D. as
the amplitude of accommodation. At age 75
all power of accommodation has practically
ceased.

V. ASTHENOPIA.
33, Asthenopia (asbevic weak, o eye), or eye
strain, may be accommodative or muscular.

Accommodative asthenopia, or fatigue ot the
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ciliary muscle, is generally associated with
hypermetropia or hypermetropic astigmatism,
less frequently with myopia. In the former
cases it is due to the excessive use of that
muscle where errors of refraction exist uncor-
rected, and hypertrophy of the ciliary occurs.
The overstrain may produce tonic spasm, when
myopia is simulated.

34. Muscular asthenopia, or fatigue of the
extra - ocular muscles producing latent 1m-
balance or disturbance of equilibrium (hetero-
phoria) is most common in adults, but may
occur in children during the educational period.
When the muscular imbalance exeeeds a certain
degree,as is the case in converging and diverging
strabismus, diplopic is the result. Normally
the two eyes are in a state of perfect equilibrium
(orthophoria), the adjustment being so fine as
to allow of the images of objects appearing
exactly on the same spot of each retina.

35. The symptoms of asthenopia.—Hupapacne,
and acute pain in the eyes or orbits; the more
acute it is, the more does it point to asthenopia.
The pain is increased when the eyes are used
for near objects, but sometimes there i1s no pain,
and at others it 1s referred to the back of the
neck; the type becomes indistinct or double
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and blurred, and the patient rubs his eyes.
There is photophobia, lacrimation, and more or
less conjunctival congestion with blinking of the
eyelids, which become red and irritable. The
symptoms are always accentuated after a day’s
work, especially if artificial light has been used.
In children headache comes on shortly after
commencing school work accompanied by blink-
ing of the eyelids.

VI. HETEROPHORIA.

36, Het{:‘i'ﬂphﬁl'ith [Eregmg diﬂerent,{pngam 1 hﬂ'ill‘}
or muscular imbalance may manifest itself in
either eye as esophoria or latent divergence,
exophoria or latent divergence, or hyperphoria
or latent deviation upwards. They #re all
torms of muscular asthenopia. Such cases are
better referred to an ophthalmic specialist.

37. Fsophoria, usually associated with, and
often caused by hypermetropia (frequently
latent), 18 seldom met with according to
Hartridge, though common, as 1t quickly
passes on to convergent strabismus.

38. Krophoria, the commonest of these de-
fects, 18 most frequently associated with myopia.
The tendency of the eye to turn outwards is
acused by inability to maintain the prolonged

I.._,.a' i
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convergence necessary to perfect vision, from
msufliciency of the mternal recti muscles.

39. Hyperphoria, or latent deviation upwards
of one eye, 1s caused by insufficiency of the

Fig. 5.

A. Emmetropic eye. B. Hypermetropic eve. c. Myaopie eye.
{ From H:H'ir'in]-_:'l*.j

oblique muscles. It is usually associated with
esophoria, but may exist alone. It is a common
defect. |

40. The symptoms of heterophoria are those
of asthenopia in general. Want of harmony
between the functions of convercence and

s
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accommodation is a frequent source of Hran-
ache, and if 1t persists after application to near
work, when the wvisual acuteness 1s normal,
heterophoria may reasonably be suspected.

VII. HyrPerMETROPIA.

41. All eyes at birth are hypermetropic (vrep
above, pérgor measure, &l eye), the ocular de-
velopment being incomplete until the age of
puberty; hypermetropia 1s therefore more
common than myopia. In hypermetropia this
natural development has been arrested, with
the result that the axial length (of the eye-
ball) 1s less than the focal length (of V.); in
other words the eyeball 1s too short, the
parallel rays of light being brought to a focus
behind the retina (Fig. 5, ). The higher the
degree of hypermetropia, the further from the
eye 1s the p.r.

42. Hypermetropic children should not be
allowed to use their eyes for near sight till
proper correcting glasses can be used with

O

safety, 7. e. at the age of four or five years. As
some diminution in degree may be looked for,
the sight should be tested every two or three
years, with a view to reducing the strength of

g
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the lenses. But after adult life is reached no
change is likely to occur, though the defect
will not be likely to increase.

45. In young hypermetropes there is fre-
quently a certain amount of latent hyperme- .
tropia hidden behind the strong accommodative
effort which can only be discovered under
atropimme. And if—where atropine has not
been used—the hypermetropia is found only to
be partially corrected, that the above exists
may be looked upon as a certainty.

44. The symptoms of leypermetropio.—Distant
V.is good. There is difficulty in reading lono
together, especially in the evening.  After
reading for some time the type becomes indis-
tinct, and the eyes ache. Headache, nausea,
and sometimes vomiting, all of whicl symptoms
pass off after a night’s rest. Hypermetropes
usually have small eyes and pupils.

45. In prescribing olasses for reading in
hypermetropia, it is advisable to fully correct
the manifest hypermetropia whilst giving one
third only of the correction for the latent
hypermetropia discovered under atropine,

46. In young persons whose hypermetropia
does not exceed 3 or 4 D., and distant vision 1S
good without glasses, these need only be worn
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for reading or near work. But when this is
exceeded or when hypermetropia is compli-
cated with convergent concomitant strabismus,
glasses should be worn constantly.

47. A hypermetrope of over forty years of
age will be presbyopic also. The reading test
must therefore be applied. The correction for
the distant vision only (the hypermetropia)
should be worn constantly.

48. In hypermetropes the ciliary muscle
becomes hypertrophied owing to its excessive
use, thus overcrowding the eihary region, with
the consequence that glavcoma 1s most common
in hypermetropic eyes.

49. Where atropime 1s not used, and espe-
cially in the young, with whom the accommo-
dative effort is very strong, hypermetropes will
sometimes, owing to cihary spasm, prefer a
concave to a convex lens, the explanation being
that the concave lens exercises a stimulative
effect on accommodation, producing a tempo-
ary false myopia.

VIII. Myoria.
50. In myopia (pvew I close, @ the eye) the

axial length 1s greater than the focal length—
in other words, the eyeball 1s too long, with
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the result that the parallel rays are brought to
a focus in front of the retina (Fig. 5, ). In
order to see near objects the eyes must con-
. verge, with the result that, when reading, the
book 1s held close to the eyes; and if this con-
vergence be not counteracted ultimate blindness
may ensue.

51. Myopia is seldom or never congenital,
but shows itself generally about the eighth
year. The earlier it appears the greater the
tendency to increase and the more serious it is,
and when corrected there is no certainty that
the defect will not increase. When it shows
itself after school life the tendency to increase
is not so great, but when it increases after adult
life 1t is very serious and is then termed pro-
gressive myopia.

52. Myopia is the most serious of all errors
of refraction. 1In the higher degrees (above
6 D.) pathological changes are apt to occur in
the eye which frequently end in destruction of
vision. The backward compression of the
globe by the extra-ocular muscles, produced in
the instinctive endeavour by the patient to im-
prove the distant vision by cutting off the
divergent rays, and by excessive convergence
which is resorted to for near work, is apt to
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produce atrophy of the choroid. Myopes, how-
ever, enjoy an almost complete immunity tfrom
glawneoma because of the atrophy of the ciliary
muscle due to the comparative lack of its use.

53. The symptoms of wmyopia.—Distant V. 1s
defective, but there 1s no discomfort with near
work, though the object is held nearer than
normal. V. at might 1s bad. Sparks, circles,
flashes of Light, ete., may be seen. Straight
lines appear bent or broken. There 1s nearly
always photophobia. Headache is unusual, and
the eyes and pupils are usually large. In low
degrees, and when uncomplicated with astig-
matism, there is no asthenopia. When the
presbyopic period is reached the myopia 1s
neutralised by the preshyopia, and the patient
15 able to read without glasses.

54. A cycloplegie 1s always advisable m the
yvoung in case the defect from spasm of the
accommodation might appear greater than it
really is, and thus the full correction be
exceeded. Where it 18 not used the defect
must be -under-corrected. Over-correction
all cases of myopia i1s to be avoided.

55. Glasses are absolutely necessary, not
only for mear V. for the purpose of com-
pelling the patient to read farther away, but
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also for distant V. Where examination of the
distant V. indicates a low degree of myopia,
spasm of the ciliary may be suspected, when

retinoscopy should be practised before any
~ olasses are ordered, and if a myopic shadow
be found the patient should be atropised and
re-examined.

56. The reading distance for a myope should
be about 35 em. (14 in.). For those whose
distant V. 1s — 4 D. and upwards, two-thirds
less power in the concave lens should be pro-
vided for reading. As the lenses of the glasses
will be worn nearer the eye than are those in
the trial frame, they should be about § D. less
in power for every 5 D. of myopia. A myope
~of 3 D. will not require glasses for reading, as
his p.r. 1s at 33 cm., but by encouraging young
myopes to wear suitable glasses we improve the
tone of their cilary muscles. If he has 6 D.
of myopia he will require — 3 D. in order to
put back his p.r. from 16 em. (61 in.) to 33 em.
The higher the myopia the nearer to the eye is
the p.r.; but the p.p. 1s determined by the
amount of accommodation.

57. In progressive myopia, if the myopia in-
creases rapidly with irritation, complete rest
must be given to the eyes, and solution of
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atropine (6 cg.—28 ml.) be dropped between the
lids three times a day for two or three weeks;
counter-irritation may also be applied to the
temples or behind the ears. No glasses should
be worn except smoke-coloured protectors.
Reading should not be allowed until the irrita-
tion has subsided, and then only for a short
time in a good light, the eyes still being
atropised.

[X. AsTiGMaATISM.

58. In astigmatism (a priv., oriyua point) there

15 a difference in the refraction of the different
Mns. of the same eye, owing to the deviation
from the normal curvature of the dioptrie
surface. The fault may be either (1) at the
lens, or (2) at the cornea; and may be con-
genital—when the defect 1s generally symme-
trical in both eyes, or acquired. (1) When the
fault 1s at the lens 1t 1s nearly always con-
cenital; but this organ may be dislocated, when
it is acquired. (2) When the fault 1s at the
1t may be

cornea—which is generally the case
due, congenitally, to unequal shape or to conical
cornea ; pathologically, to nebula ; and when
acquired, to wounds or ulceration.

59. Astigmatism exists to some extent 1In
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nearly all eyes, but if only to such a small
extent as not to disturb V. does not require
optical aid.

60. Regular astigmatism (Fig. 6) consists of
(1) simple, wherein one Mn. is defective, either
hypermetropic () or myopic (4), the former
being the most common ; (2) compound where
both Mns. are defective, either hypermetropic
(¢) or myopic (d), but in different degrees ; (3)
mived (¢), where both Mns. are defective—one
hypermetropie, and the other myopie.

61. The symptoms of astigmatism are those of
asthenopia in general. The head is frequently
noticed to be held on one side when an object is
looked at, with the nose away from the object.
"In mixed astigmatism the patient usually has a
vacant look, and serews up his eyes when
looking at an object.

62. There are two principal Mns. in astig-

| matism always at right angles to each other.
They are the Mns. of greatest and least defeet
(G.D. and 1..D.), and 1t 1s upon the discovery
of the former in hypermetropia and of the
latter in myopia that the accuracy of our

L5

diagncsis, and correction, depends.
63. The Mn. in which the patient sees best
with the strongest conecer lens is that in which
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he sees worst with the naked eye; it is there-
fore the Mn. of greatest defect. The Mn. in
which he sees best with the wealkest concare lens
18 that in which he sees best with the naked
eye, and 1s the Mn. of least defect.

64. It must be understood that the Mns. are
always those of the card or dial, and not of
the eye. Glasses are adjusted according to the
former, which are the opposite to what the
Mns. of the eye would be found to be under the
objective test of retinoscopy.
~ 65. In describing the Mn. in which the
greatest refractive defect i found and in which
the axis of a cylindrical lens is to be placed,
the degrees of half a cirele, 7. e. from 1° to 180°
are used, these being alone necessary, for the
Mn. of 1°1s the same for purposes of refraction
as 181° (see Fig. 8). The horizontal and vertical
Mns., 0° and 90° are described as & and »
respectively, and not by the number of the
degree. These Mns. are by some represented
by a horizontal or vertical arrow, instead of by
the abbreviations Ax. /. or Ar. +. |

66. The greatest curvature and consequently
the greatest refraction in the astigmatic eye, as
i the normal eye, is usually in the vertical
Mn.; the least in the horizontal Mn. But
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there are exceptions to this, and when these exist
the astigmatism is said to be “against the rule.”

67. Inall forms of astigmatism, the horizontal
Mn. is generally the hypermetropic one, and
the vertical the myopic one; consequently, in
hypermetropic astigmatism the axis of the
correcting cylinder is generally required to be
placed vertically, and in myopic astigmatism,
horizontally. In simple hypermetropic astig-
matism the vertical Mn. 1s emmetropic.

68. On wem*il'ig suttable glasses improvement
1s not always at first perceptible, especially in
mixed astigmatism (though generally at once
El-lli}ill'ﬂl'lt in hypermetropic astigmatism); in
fact, for the first two or three weeks the glasses
may be worn only by an effort, and may even
increase the discomfort until the eye becomes
accustomed to them.

69. Trreqular astigmatisin exists where the
curvature in any single Mn. 1s not everywhere
alike, so that the rays passing through the same
Mn. are never united in one pomnt. When con-
genital the lens 1s usually in fault (incipient
cataract) ; when pathological, 1t 1s usually the
cornea (conical cornea or uleeration). This con-
dition cannot be corrected by glasses.

70. The stenopaic slit is a disc having a
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narrow, oblong opening in it, and may be found
useful in diagnosing cases of astigmatism. It
is rotated in the trial frame while the patient
looks steadily at the distant type, and the Mn.
m which the best V. is obtained noted. We
then try the defective Mn., first with spherical
convex, and then with concave lenses placed in
front of the disec. Example : Supposing, with
the slit in the vertical Mn., V. is 5 but with
convex lenses is indistinet, the vertical Mn. is
emmetropic.  Place it in the opposite Mn.—
the horizontal—and V. is found to be &5, but
with sph. + 20 V. is ¢, the horizontal Mn. is
hypermetropic, the case being one of simple
hypermetropic astigmatism, requiring for cor-
rection cyl. + 2, ax. v,

X. PRESEYOPIA.

71. Presbyopia (mpesfuc old, eye) 1s not
a pathological condition but a physiological
process, due to advancing yvears, in which there
15 gradually diminishing loss of ihe power of
accommodation. There is loss of elasticity in
the lens, with loss of the power which it
possessed of incredsing its convexity, and
to some extent loss of power in the ciliary
muscle, with consequent gradual recession of
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the p.p. The lens gradually increases in size,
and, approaching the cornea, becomes somewhat
flatter. The result is that near objects are not
seen so clearly as formerly.

72. Presbyopia generally manifests itself at
forty-five years of age or thereabouts, when the
p-p. has receded beyond the distance at which we
are accustomed to read or write with comfort
(30 to 40 em.); mm hypermetropia, earler; in
myopia, later. An emmetrope will never require
a stronger lens than + 35, because these lenses
adapt him for a distance of 30 em. without any
accommodation. At the age of forty the eye of
the emmetrope possesses just that amount of
refractive power which enables him to see at
22 cm.

73. Symptoms of presbyopia.—Gradually in-
creasing sense of fatigue after reading, due to
presbhyopic asthema ; and a feeling as if there
were not light enough.

74. The lenses for presbyopia ought to give
distinet V. only, and not magnify; they also
ought first to be used only by artificial or
msufficient light for very fine work (145).

Presbyopia with Hypermetropia.

e |

5. Hypermetropes cgenerally are more pres-
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byopic than emmetropes at the same age, and
therefore require stronger lenses.

76. The lenses which correct the hyper-
metropia only should be worn constantly, the
presbyopic correction, for reading only.

Presbyopia awith Myopia.

77. Owing to the gradual recession of the
p-p. with advancing age, in myopia it will be
longer in reaching the point (22 c¢m.) when
presbyopia commences than in the emmetrope,
so that mm preseribing glasses for presbyopes
the amount of myopia has to be deducted from
the lens which the emmetrope would require at
any given age.

/8. 1t 18 only myopes under 3 D., whose p.p.
has receded beyond 33 em., who may require
convex lenses for reading while still requiring
concave lenses for distance, and then only late
in life.

/9. A myope of 25 D. has his p.r. at 40 em. ;
one of 2 D. at 50 cm.; one of 1'5 D. at 65 cm. :
and as these two last are mnot comfortable
distances for reading, convex glasses become
necessary. A myope of 1 D. at age 50 will,
according to the presbyopic scale (144), have
a presbyopia of 1 D.; consequently one will
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neutralise the other, and he will require no
olasses.

XI. SrrABISMUS.

(Although strabismus does not come avithin the
scope of subjective sight-testing, a few notes
on the subject may not be unacceptable to the
reader.)

80. StrapisMUS (orpafiopse squinting) exists
where, owing to the disturbed musecular equili-
brium of one eye, the deviation in its direction
is such that the visual axes of the two eyes are
not directed to the same object, with the result
that the image of the object is not received by
the maculae of both eyes, and binocular vision
is rendered impossible. 1t may be due to defec-
tive anatomical conditions, or—which 1s more
common—to abnormal imnervation, causing
contraction of the extra-ocular muscles, and so
excessive convergence or divergence.

81. To diagnose the squint.—Hold the finger
up about a yard in front of the patient, and
direct him to fix his eyes upon it. Then
gradually approach him with the finger, so as
to call into action his accommodation. (a) If
both eyes steadily follow the finger there can
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be no squint, and it is only apparent. (b)) If

‘one eye follows the finger, while the other, after

following it up to a certain distance, suddenly
deviates imwards or outwards, concomitant stra-
bismus, convergent or divergent, is diagnosed.
But the squinting eye follows the fixing (non-
squinting) one in all its movements, the visual
ﬂxkfs maintaining the same relation to each
other in ﬁ-']mzhever divection the eyes are
turned. (¢) If both eyes follow the finger up
to a certamn point, where one eye stops ‘¢ after
making a few jerking, oscillatory movements,”
move the finger up and down and from side to
side about 45 cm. from the patient. If the
squinting eye stops at a certain point, while
the other (the fixing) eye continues to follow
the finger, paralytic ?hﬂb?mmh is diagnosed.
The movements of the squm‘rmu eye in this
variety are usually very limited. There is
always diplopia in this variety, but seldom in
the concomitant variety, because the false image
seen by the squinting eye gradually becomes
suppressed.

Concomitant Strabismus.

82. In concomitant strabismus one eye 1s

generally directed inwards—convergent, or out-
3
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wards—divergent, but sometimes these are
combined with a slicht upward or downward
tendency. 'The former is the most common
form. fr

83. Squint 18 not present at birth and never
exists in both eyes at once. It generally
makes its appearance about the fourth or fifth
year, as soon, in fact, as the child begins to
look at mear objects, and 18 generally conver-
gent.

84. But squinting is liable to occur normally
in infancy, before the brain centres and the
visual faculty are sufficiently developed, and
whilst the eyes are beimg educated for binocular
vision. And the tendency may be aggravated
by teething and other disturbances of the
general health. Infantile squinting, however,
disappears in the majority of cases. But if,
after arriving at a year old, the squinting still
persists it is abnormal, and should receive
immediate attention. If neglected, the squint-
ing eve, being but little used, will become
amblyopie (&yﬁﬁuq, dull) m time.

85. Squinting may be allernating—when
sometimes one eye becomes the fixing one and
sometimes the other, indiserimmately ; constant
—when the same eye always squints; or
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periodic—when the squinting eye only deviates
occasionally. The last form may with careful
treatment be cured without an operation (92);
if neglected, it generally lapses into the constant
form.

86. In convergent strabismus the image 1is
received on the inner side of the macula of the
squinting eye, and the image is projected to
the temporal side of the real object. In divergent
strabismus the image falls on the temporal side
of the macula, and is projected to the nasal side
of the object. In the upward variety the false
image 1is projected below, and in the downward
variety, abore.

87. The greater the deviation of the eye the
further apart are the images, and the less
cdistinet the false image.

88. Convergent strabismus is intimnt‘oly con-
nected with, and usually caused by, hyperme-
tropia. The convergence exceeds the accom-
modation, and is most marked when looking at
near objects. It is usually in ecases of from
2 D. to 4 D. that convergent squint is most.
frequently met with.

89. Divergent strabismus is not so COMMonN as
the convergent variety. Tt is usually due to
myopia, in which condition the extreme con-
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vergence necessary to enable the patient to see

objects within the range of his far point pro-
duces an asthenopic condition of the internal
rectus, which, becoming fatigued, gives way,
and the eye deviates outwards.

90. To estimate the degree of the squint.—
The usual method 1s to make an imk mark on
the lower eyelids of both eyes immediately
below the centres of the pupils. Hold a card
in front of the fixing eye, when the squinting
eve will'at once make a movement outwards or
mwards, as the case may be, to fix the object ;
a second mark 18 then made as before below
the squinting eye in its new position. The
difference between the two marks represents
the amount of the squint. This 1s called the
primary deviation.  But while the squinting
eye_ was deviating to fix the object, the fixing
eve behind the card will also have deviated 1n
the same direction as the-squinting eye. This
is the secondary deviation. And a second mark
is now made below this eye in its new position,
when the deviation will be found to equal
exactly that in the squinting eye, which is a
characteristic of concomitant squint, whereas
in paralytic squint the secondary deviation
exceeds the primary.
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J1. The deviations represented by the ink-
marks are now measured with the strabis-
mometer (Fig. 7), which is placed helow the

lower eyelid, when the degree of the deviation

Strabismometer.

an be read off. If great exactness be required
the perimeter may be used, by which the angle
of the squint (i.e. the angle which the visual
axis makes with the direction it should take
normally) may be measured.

92. Treatment.—Young children should be
discouraged as much as possible from looking
at near objects. Any error of refraction is
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to be corrected to prevent excesgive accom-
modation, and equalise the two functions of
accommodation and convergence. In slight
cases, 1f the squint disappears under atropine,
glasses will probably effect a cure, but they
must be worn for some months. Tying up
the fixing eye for an hour or so a day is found
useful.  Mr. Hartridge recommends the apph-
cation of 1 drop of a § per cent. solution of
atropine to the fixing eye twice a week to
prevent this eye being used for near objects,
and to compel the deviating eve to be employed
for this purpose; and says that “in periodic
strabismus, where squinting has only just com-
menced, and arises only under the influence
of exeessive accommodation necessary to enable
the child to see near objects, this treatment may
at once correct the deviation.” Glasses for
constant use may then only be necessary for a
vear or two, but must be continued for near
work for a much longer time. '

93. When the squint has become permanent,
olasses may have to be worn constantly for
many years.

94. When children under three years of age
are ordered glasses, parents should be cautioned
as to the danger attending their use.
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95. Before glasses are used, the eyes should
be examined objectively by retinoscopy under
atropine, in order that the refractive condition
may be accurately estimated, and the proper
correcting lenses supplied for constant use.

96. When normal V. is not obtained after
correction, muscular exercises must be adopted,
and the development and cultivation of the
visual faculty carried out by stereoscopes or
Worth’s amblyoscope.

97. 1f, after seven years of age, but not
before, glasses have been worn for some months,
and no mmprovement is manifested, operative
interference will be necessary.

98. In divergent squint with myopia, - the
full correction should be given for constant
use. But *“ when divergent squint is developed,
the only successful treatment is operation ™

(Jessop).
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XII. PreEviMiNARY NOTES.

GGeneral.

99. The student should provide himself with
a complete set of trial lenses, consisting of two
sets each of the following : Convex and concave
sphericals, from 25 to 40 in quarters, from
4+0 to 6:5 in halves, and from 7:0 to 10°0 in
complete dioptres. Convex and concave eylin-
dricals from 25 in quarters to 4:0. One set
of ten prisms, pin-hole dise, stenopaic slit,
Maddox rods in reversible frame, and adjustable
trial frame. Also a metric measure, and a
sight test card similar to that shown in Fig. 8,
revolving m the centre of which are two
circular dials. The card should be hung so that
the centre i1s as nearly as possible on a level
with the patient’s eyes, and should be provided
with a good light. The imner dial has groups
of lines of various thicknesses on it, arranged
in such a manner that in whichever way it is
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turned, there are always two groups of the
same size exposed, opposite, and at right angles

Fig. 8.

—

DAVIDSON'S IMPROVED EUMFLETE SIGHT TEST.
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normal eye can count them. "The outer dial
has two openings that allow of only two sets of
lines being exposed at one time. The radiating
Imes around the semicircle on the main card
denote the Mns. at which the lines are exposed.

F1a. 9.
P e =
LT
'ﬂlmn.!ﬂn; L . ¥ s peaasdnsEEus
e AL 1'“%
L
§ ¢ ' ‘1 T __gE g g gn ] i i * -
' |
i i — —
T — e ] - —r
I_ -—l Dol — i
L e ! - —_ ) —F
| | |
e ..-.—I.—_—!;—- ——y e e ] — | —
r [ )
p WU !—*—-—r—l : —'-.|-——'rl-—1r—'- S . |

On each side of the maim card arve test letters
and fieures of various sizes, according to
Snellen, and the dot tests for reeruits. The
reverse side of the card (Iig. 9) 1s arranged
for testing defects of the ocular muscles (hetero-
phoria), and for using with the Maddox multiple
rods and prisms.

100. To use the dial and lhnes, find the Mn.
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in which the smallest lines, or those normal
for distance, are best counted, and then rotate
dial forty-five degrees above and below 1it, to
find if they can be counted better in any inter-
mediate Mn.

101. Each eye should be examined separately,
the opposite eye-piece of the trial spectacle frame
being closed during the examination.

102. The distant V. should be first tested,
then the near, and the muscular condition last.
The patient 1s placed, if possible, 6 metres from
the card, when the letters marked “ V., = 6 m.”
should be read if V. is normal. If that distance
cannot be obtained, then 45 m. must suffice,
but the letters marked “ V.= 45 m.” should
be read for V. to be normal. The largest type
should be read at 60 m., the rest as marked
under each : 36, 24, 18, 15, 12, 9, 6, 4:5 and
5 1m.

103. Normal V. is deseribed as being ¢, the
upper figure or numerator representing the
distance iIn metres at which letters can be read
from ; the lower figure or denommator repre-
senting the distance the smallest letters which
can be read, should be read from. For instance,
the letters which should be read at 6 m. cannot
be read at that distance, but those which should
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be read at 9 or 12 m. can be read. V. is then
~said to be § or &;.

104, If V. = ¢ and a cylinder makes it worse
im every Mn., normal V. is confirmed.

105. Examination should always commence
with + lenses, and every Mn. tested, before
using — lenses. Stronger convex lenses (about
0-50 18 generally enough), and weaker concave
lenses should be used for lines than for letters,
but only for that purpose, and are subsequently
discarded.

106. In hypermetropic conditions the strongest
convex lens, and in myopic conditions, the
weakest concave lens, giving good V. should be
used. In myopic conditions the use of convex
lenses in every Mn. should be exhausted before
using concave lenses. When a cycloplegie is
used, allowance must be made accordingly.
The correction in hypermetropia must be
slightly reduced (by, say, + 1 D.), and in
myopia by slightly increasing it.

107. The fact of lines being seen in any one
Mn. better than in another, or the lhmes of
letters which run in one direction better than
those which run in another, 1s proof of the
existence of astigmatism. '

108. If improvement results i any one Mn.

@
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with convex sphericals, it is a proof of hyper-
metropic astigmatism in that Mn.

109. When testing for astigmatism, spherical
lenses should be used for lines, and cylindrical
lenses for letters. And stronger + lenses, and
weaker — lenses used for lines than for lefters.

110. In compound astigmatism the spherical
lens required is that which corrects the weakest
Mn.; the eylindrical lens, that which corrects
the opposite ; and the power of the latter, and
the degree of astigmatism is equivalent to the
difference between the. two Mns. In mixed
astigmatism the degree of astigmatism 1s the
sum of both Mns.

111. The axis of the cylindrical lens should
always be placed in the Mn. of G.D. of the
dial. In placing the axis in this Mn., we really
place it in the Mn. of L.D. of the eye.

The Pin-hole Dise.

112. If both near and distant V. be defective,
the pin-hole disc will at once enable us to
decide whether the fault 1s refractive or not.
The minute hole in the centre should be placed
in front of the centre of the pupil. If there
be improvement the defect is refractive, and
astigmatism may be suspected ; but if there be
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no 1mprovement it is either the transparent
media or the retinal sensibility that is in fault.

Cyeloplegies.

113. Cycloplegics (kvkdoc circle, mAnyn stroke)
produce paralysis of the ciliary museles and of
accommodation, and dilatation of the pupil.
A mydratic dilates the pupils.

114. The two cycloplegics in general use in
estimating errors of refraction are afropine and
homatiopine. The former is generally used for
young people, and should never be used for
patients over thivty-five years of age; the latter,
which 1s safer for adults, in whom only a
modified effeet 1s required, and owing to the
length of time—about a week—during whieh
the effects of atropine continue, few could put
up with the inconvenience caused by it. For
elderly people a 4-per-cent. solution of cocaine
hydroch. will generally be found sufficient.

115. For subjective examination it is advis-
able, and for objective examination (retinoscopy)
it, 18 absolutely necessary to use a cycloplegic for
astiomats, young squinters, and myopes under
siwteen, also for hypermetropes under twenty,
in order to make sure of completely paralysing
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accommodation, and of allowing any spasm of
the ciliary muscle. '

116. A eycloplegic i1s seldom required for
patients over ﬁr'ra.irfy-'_ﬁm years of age, owing to
the declining power of accommodation, but may
be required even up to forty-five years in those
with whom correction without a ecycloplegie
has failed to relieve the asthenopia.

117. The use of a cycloplegic is liable to
produce glaucoma, especially in elderly people,
and has not been unknown to have been pro-
duced in young people. To counteract this,
its use should always be followed by an applica-
tion of eserine, either in the form of lamella
(0 cg. 013 = =4 gr.), or a ¢ per cent. solution
(6 cg. to 28 ml.). Care should always be taken
previously to estimate the tension of the
eyeball.

118. The eycloplegic may be applied to the
inner surface of each lower eyelid, either in the
form of lamelle or in solution.

Under fifteen years of age.—One drop of the
following solution, or one lamella, twice a day
for three or four days previous to examination.
In children, Mr. Hartridge recommends the
continuance of the atropine till the spectacles
are ready for use:
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B Atroping hydrobrom. or sulph.
Cocain. hydrochlorid. aa 16 cg.
Ag. distil. ad 28 ml.

or Lamella. atropin. hydrobrom. and
Cocain. hydrochlor. aa 0 cg. 03.

(gr. 369)-

Over fifteen years of age.—One or two drops
of the following solution, or one lamella, an
hour before examination, and repeated in twenty
minutes, when the patient is under twenty-five
vears of age : when over that age,one application
half an hour previous will be sufficient. Cocaine
not only increases the mydriatic effect, but
tends to prevent conjunetivitis :

B Homatropin. hydrobirom. .+ 29 0g.
Cocain. hydrochlor. g L
--if:iff salieyl. ; : : 6 cg.
Aq. distil. ad : : . 28 ml.

or Lamella homatropin. hydiobrom. and
Cocain. .-".*:.';:fi'm':’rfn.a'. aa 0 Cg. 13 (;—,‘ﬁ gl*.).

119. Complete paralysis of accommodation
is effected in about three-quarters of an hour.
The effects pass off in from twelve to twenty-
four hours. In adults, when the examination
is completed, one lamella or one drop of solu-

\.—-—.-A.n. 2 =
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tion of eserine (117) should he applied, and
repeated three times a day, until the sight for
near objects becomes the same as hefore the
test, which may be in two or three days. The

| patient should be provided with 10 to 15 lamellae

or drops for the purpose.

120. In astigmats, whatever the Mn. decided
upon for the axis of the cylinder while under
the influence of a cycloplegic, this must on no
account be changed subsequently.*

121. The reading V. should not be tested
until the effects of the cycloplegic have passed
off, as, the accommodation heing paralysed, the
patient is unable to negotiate the divergent rays
reflected from a book at a comfortable reading
distance.

Npectacles,

122. When measuring for spectacles, care

. must be taken that the centres of the lenses

correspond as nearly as possible with the centres
of the pupils. Those intended for reading or

* Care must he taken to make allowance for the influence of the
eycloplegic, it being usually necessary slightly to reduce the cor-
rection in hypermetropes, and to inerease it in myopes; by, say,
75 if there is 1'57, *50 if 1'0°, 10 if there is 2:0°. A hypermetrope
of + 35 would have + 1 D, less

4
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near work only may be allowed to converge
shehtly.

1'5' 3. Spec tacle frames are measured from the
outside rim of one eye-piece to the mmside rim
of the other, which measurement will be found
to coincide exactly with the distance between
the centres.

124, All glasses, except those for presbyopes,
should be worn as close to the eyes as the
lashes permit. The recognised distance 1s 137
mm. in front of the cornea. Presbyopes may
wear them according to their own inclination,
the distance from the cornea generally being
about 2'5 e¢m. (or 1 in). Myopes should wear
their glasses for reading and near work con-
tinually.(55) ; hypermetropes (see 46, 47, and
706). _

125. Spectacles are best in all cases, but if
they are objected to, horizontal clips may be
used for miyopes and astigmats. Folders are
only suitable for presbyopes and should never
be used with astigmatic (cylindrical or com-
pound) lenses. For presbyopes, who use glasses
only for mnear work, spectacles are used for
home work, while folders—which require only
one hand to place them in position—are gene-
rally used for the pocket.

o e
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XIII. PreciviNary Tesrs (oN LETrers oNLY).

Suspect o on to
126. 1. Use naked eye (for
acuteness of vision). Note
result.
u. Use conver sphericals
(for hypermetropia).
(@) If V. normal or not, | Hyper- 139

i“l,ud there is Hulnﬂmmult ] metropia

=

(0) If V. not normal, ] comp.

and partial improvement hyper. 134
only. J astlg.

(¢) If V. not normal and
improvement doubtful, or no
improvement at all—

. Use conver cylinders
(for hypermetropic ASEI G TN~ g e
tism and myopia). Rotate

starting 4. o

(@) If one Mn. improved, ) B
and the opposite made worse | simple
(because probably emmetro- + hyper. 133
pic), but normal V. ob- astig.
tained with this lens alone :
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(b) If one Mn. improved,
opposite made much worse,
but normal V. not obtained
with this lens alone :

() If equally worse in
every Mn. :

(d) If worse In every
Mn., but more so in one Mn.
than i another—

1v. Use concgue cylinders
(for myopic astigmatism).
Rotate starting -

(a) If one Mn. improved
(the Mn. made worse with
coiivex cylinders) ; the oppo-
site made worge (because
probably emmetropic) ; and
normal V. obtained with this
lens alone : *

(by If one Mn. improved,
but normal V. not obtained
with this lens alone :

v. There being no retrac-
tory error, or a trivial one
only ; or normal V. not, ob-
tained during any of the
above tests : .

L e

5 . PR Y

EASY
Suspect

mixed
astig.

m}f{:-pia

sim])]e
myopic

astig.

comp.
myopic
astig.

hetero-
phoria.

Go on to

135

136

138

¥

b
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XIV. CoxrrrMatory TEsTs.
HyrerMETROPIC :1‘1-:51".-3.
Hypermetropia.

127. Whether letters read or mnot read
normally, if V. is good or improved with
spherical convex lens, the diagnosis of hyper-
metropia is complete.

Correction ; The strongest spherical convex
which gives best results (106).

Sumple Hypermetropic Astigmatism.
(See 108 and 109.)

128. Having noted the defective Mn., say
15°, which was improved with cylindrical
convex lenses, say 10, on letters, verify this
Mn. on lines, exposing those normal for dis-
tance, and add a further + 05 to the above
lens = 1:5 (105). This angle will be found to
correspond with the defective Mn. Then test
the opposite Mn., 105°, on lines with the naked
eye, and if V. is normal the diagnosis is
complete.

Correction : The strongest convex cylinder
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(45) with which letters can be read at normal
distance, axis in defective Mn. (111).
Formula : Cyl. + 10, ax. 15°.

Compound Hypermetropic Astigmatisimn.

129. Having noted the strength of the sphe-
rical convex leng, say 1'5, which gave partial
improvement only on letters, proceed to find
the Mn. of G.D., i.e. the most hypermetropic
(63). To the above lens add a further 0°5 =
sph. + 2:0 (105), and test on lines. Commence
by exposing largest lines, gradually reducing
the size until the least is found that can be
counted. Then find the Mn. in whieh they are
best seen—say 15°—by rotating the dise. This
is the Mn. of G.D.  Discard this lens. Then
test lines in the oposite Mn. (that at mght
angles to it), the Mn. of L.D.—105° If found
to be hypermetropic, the diagnosis 18 complete.
The condition of this Mn. will show whether it
is a case of simple or componund hypermetropie,
or mired astigmatism. Now use the naked eye ;
then add convex spheries till the strongest is
found which gives best results,.say + 050,
This will be the spherical correction.

Result : Sph. + 050 in meridian 105°,

With the above lens (sph. + 0°50) draw

- e



SIGHT-TESTING MADE EASY 55

attention to letters and place in front of the
eye cylinders with axes in Mn. of G.D. (15%),
till the one is found which gives the best results,
say + 1'0. This is the eylindrical correction.

The fotal correction 1s the sum of the
two lenses, and the formula : Sph. + 0:50
cyl. + 1-0 ax. 15°. We have thus + 50 D. in
Mn. 15°% and + 1:50 D. in Mn. 105°.

Confirm by rotating the evlinder to either
side.

Mived A H.P[i'.ff.f.i'-ff'-’f}‘.-‘-f.i'.?-‘ .

130. Having noted the Mn. which was im-
proved with the convex cylinders on letters,
say horizontal, we diagnose hypermetropic astiy-
matisie M this Mn. (109). To complete the
examination, test the opposite Mn., the vertical
(which gave the best rvesults with the naked
eye, and was made much worse with the wealest
convex lens), with weak concave cylinders on
letters, axes in this Mn.  Wyopia will at once
be made manifest. Now proceed to find the
amount of defect in each Mn.

Expose Imes on dial, normal for distance :
(@) First test the hypermetropic Mn. (the
horizontal) by rotating the dial, and placing
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Imes 1 that Mn., with convex sphericals. The
strongest with which the lines can be counted
denotes the amount of hypermetropia, say + 2°0.
(b) Then test the myopic Mn., the vertical, by
placing lines in that Mn., with concave sphericals.
The weakest with which the lineg can be counted
denotes the amount of myopra, say — 1-0.

Total result : Hypermetropia of + 20 in the
horizontal Mn. and myopia of — 10 in the
vertical Mn. The sum of the two denotes the
amount of astigmatism, and the strength of the
cylindrical lens required.

Correction : Cyl. + 2:0, ax. h., = cyl. — 10,
ax. v., which reduced to a spheric and a
cylinder, give the following :

Formula : Sph. + 2:0 T eyl. :\:3‘{], ax. v.

The sph. + 2:0 corrects the hypermetropia
in the horizontal Mn., but makes the myopia

the vertical Mn. more myopie, by — 20, than
before, which is corrected by — 3-0.
Alternative formula : Sph. — 1:0 T eyl. +

S0ax. h.

Here the sph. — 1°0 corrects the myopia in
the vertical Mn., but makes the hypermetropia
in the horizontal Mn. more hypermetropic by —
1-0, necessitating + 30 instead of + 2:0 D, to

correct 1t.
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M yoric Tests.
ﬂfyﬂpa"rh
131. Test (a) with the naked eye on lines.
Result: V. equally bad in every Mn. (1)
With concave sphericals on letters. Result
V. normal with this lens alone. The diagnosis
of myopia is complete.
Correction : The weakest concave spherical
that gives the best results.

Nvmple Myopic Astigmatism.

132. V. is made worse in every Mn. with
convex cylinders.

Test with naked eye on lines. Result: V.
= 34- Lines in one Mn., say the horizontal,
are corrected normally, but those in the opposite
Mn., the vertical, cannot be corrected. Then
test the lines in the opposite Mn. with weak
concave cylindricals, axis in this Mn.

Result : V.= 4§, and the diagnosis is com-
plete.

Correction : The weakest concave cylindrieal,
say — 05, with which lines can be counted
normally, axis in defective Mn. (the vertical).
Verify on letters.

Formula : Cyl, — 05, ax. v.
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-

Compound Myopic Astigmatism.

133. There was no improvement with convex
lenses.  One Mn. improved with concave cylin-
ders, but normal V. not obtained with this lens
alone. |

Test (a) with the naked eye: V. =% ; lines
not counted in any Mn. () With concave
sphericals, say 2:0 on letters, find the weakest
oiving best results. Then change lens to 05
less (106) = sph. — 1°5, and find the Mn. of
[..D., which 1s the Mn. in which lines are best
counted, say the horizontal. The weakest is
the spherical correction, say, — 1°0 D. Test the
opposite Mn., the horizontal, for the eylindiical
correction.  'To the spherical correction — 1-0,
add eylindrical lenses, say 2:0 D., axis in Mn.
of greatest defect (the wvertical), and find the
weakest with which letters can be read and
lineg counted in both Mns. at normal distance.

Formula : Sph. = 1'0 T eyl. — 30, ax. w.
We have here — 1:0 D. 1n Ihu V. Mn., and — 3-0
in the H. Mn.
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XV. Hrreroraoric TEsTS.
(@) The Distant Point Muscle Test.

(With the Maddox Multiple Rods.)

134. The eves must be examined with both |
distant and near point tests, the former first,
then the latter. Both eyes are kept open

Fig. 10.

MIDDDN RODE CREEN GILASS

during the examination. The refractive condi-
tion, if any, should be first discovered and the
correction worn during the test.

135. The dise of the Maddox rods fits suffi-
ciently loosely m one of the frames that it may
he rotated with the finger and thumb, bringing
the rods into either a horizontal or vertical posi-
tion; in the opposite frame 1s coloured glass.
The spectacle frame can also be reversed for
the use with either eye. There are two methods
of using the rods, which are explained in the
two following sections,
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136. The frame containing the rods is placed
I position, the rods being at first horizontal
and the patient’s attention concentrated on a
light placed in front. The light when seen
through the Maddox rods (Fig. 10) under a
condition of perfect equilibrium (orthophoria)
18 seen as a long red streak through the middle
of the flame, but in the opposite Mn. to that
i which the rods are placed—vertically when
they are placed horizontally (Fig. 11, a), and
horizontally when they are placed vertically ().
Any variation in the position of the streak to
either side shows want of harmony between
the convergence and accommodation, and
heterophoria in some form or another will be
found to exist. If the streak iz seen with the
richt eye to the right of the flame and with
the left eye to the left, convergence (esophoria)
exists ; if the reverse, divergence (evophoria)
existy:- ‘Now place the rods vertically ; if the
St rv':lﬁf.llfl'itéhl'.-; below the flame, left hyperphoria
exists, and if above, right hyperphoria. The
amount of deviation in each case 1s ganged by
the prism which brings the streak into its
normal position.

137. The sight-test card (Fig. 9) 1s brought
into use, the central black spot being on a line
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with the eye. A light is then placed in front

of the spot and the patient placed 35 metres

distant- (the distance for which the scale is

graduated). Looking through the rods—placed
Fig. 11.

horizontally for esophoria and exophoria, ver-
tically for hyperphoria—the streak is seen as
in the previous method. The approximate
amount of deviation will be noted by the
numbers at the head of the vertical iin;:s and
at the sides of the horizontal lines nearest the
streak.
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138. Where refractive error exists with
heterophoria, the effect of correcting the former
should be tried first before resorting to pris-
matic correction, as it is possible that the hetero-
phoria may be produced by the former. If the
muscular asthenopia still persists, prisms may
then be resorted to.

'[;r'lf_) ?TH' .\11’”;' J’Ijm.uf _”H-\‘{'a‘rf‘ rl'”t"'h'f.

139. The near point muscle test (Fig. 12) 1s
a frame in which is inserted a pair of prisms,
baseg up for one eye, bases down for the other.
The rod carries a small card at a distance of
25 em. The appliance is held by the handle
in front of the eyes, the rod between the eye-
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piece and the card being pertfectly horizontal.
The patient then looks at the card, diplopia
resulting, and two lines of letters and two
arrows are seen, one set below the other. If
muscular conditions are normal the lower arrow
will be seen immediately below the upper one.
He 1s then asked to which side of the upper
arrow the lower one appears, and under which
letter. If to the right, there is latent con-
vergence (esophoria); 1if to the left, latent
divergence (ewophoria). '"The degree marked
under the letter denotes approximately the
angle of the prism required to produce normal
conditions and bring the lower arrow exactly
beneath the upper. It is generally advisable
to follow up this diagnosis by confirming it with
the prism.

140. The correcting prism should be placed
with its base in the same direction as the streak
appears, in relation to the light, ouf in esophoria,
in in exophoria. It will then bring the streak
mto 1ts true position and show the amount of
deviation.

{j{i.F'J'EE,'“:{HJ,--'.'F j:‘u' ”r’fﬁr‘{”fﬂ'n.ﬂ'."r.r_

141. If the aggregate muscular deficiency in
both eyes is less than 167, one-fourth of the total
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amount for each eye 1z the maximum or limit.
The limit should never be given at first, but
about one-third; and it is never advisable to
use a stronger prism than 4°.

For esophoria and exophoria : The amount of
correction required is found in the following
manner. Suppose we have (° of deficiency in
each eye, the sum would be 6 + 6 —4 =8,
which would be the extreme of prismatic force
allowable for correction. It is usual to give
only one-third of this at first. The formula
would be : B.E. prisms 1° for esophoria, bases
out, and for exophoria the same, but bases 1x.

For esophoria awvith  hypermetropia :  The
convex lens corrects both defects, for while
improving the hypermetropia, it improves also
the esophoria. 'The full correction of the re-
fractive error is therefore given. The glasses
to be worn constantly. No prisms.

For esophorie awith myopia : The full correc-
tion for the myopia to be given. Prisms, bases
out. Near work to be given up for a time.

For exophoria with hypermetropia : Less than
the full correction of the hypermetropia to be
oiven. The convex lens, while correcting the
hypermetropia, aggravates the exophoria by
increasing the divergence of the visual axes.
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The prisms, bases in, to be kept as weak as
possible.

For exophoria with myopia : The myopia to
be fully corrected. Prisms, bases In.

For exophoria with presbyopia : The weakest
convex lens to be given. Prisms, bases in.

For hyperphoria : The amount of deviation
in each case is shown by the number on the
card nearest to the streak, and by the prism
frontof the rods which brings the streak through
the middle of the light.

142. On first wearing prismatic glasses some
discomfort may be experienced, for two or three
weeks perhaps, but the patient will gradually
become accustomed to them.

143. In ezophoria cases a great deal can be
done by the use of muscular erercises in order
to strengthen the wnternal recti muscles. One
method is for the patient to fix both eyes upon
the finger or a pencil held up at arm’s length,
while slowly bringing it nearer. The closer 1t
is approached the greater is the effort of con-
vergence. As soon as diplopia results, the
finger c}r.pencil must be receded and the test
commenced again. This should be repeated
several times at each practice, which may be
attempted twice or three times a day. The

)
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patient may vary this proceeding with frequent
attempts to look at the end of his nose.
Another method—which the medical attendant
must undertake himself—is to practise with
prisms. The patient is directed to look intently
at a light, when prisms of gradually increasing
strength, with bases out, are placed in front of
the eyes until the strength is found with which
binocular V. can be maintained. While doing
0, the prisms should be raised from the eyes
for a few seconds and replaced, when two
lights will probably be seen, which, as the
power of convergence comes into play, will
oradually be merged ito one another. 'T'his
practice should be repeated daily until a pris-
matic power of 157 for each eye is reached.

XVI1. Presevoric TEsrs.
f’j'r‘,ufﬂf;rijlifh

144 The lenses generally required are:
Atage . 49 90 99 ©U Ga 70
Dioptres. *76 1o 20 o0 40 49
145. The distant wvision should always be
tested first to detect hypermetropia, myopia or
astiomatism.  Note the result, and test the
near vision with the reading-type to findgthe
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p-p., which should not be done too hurriedly.
If hypermetropia exists, the amount of defect
must be added to the presbyopic defect ; 1if
myopia exists, it must be subtracted.

Correction for the emmetrope : Having found
the distance of the p.p. deduct this from the
lens, the focus of which represents the points
we wish to make the p.p., say, 30 em. Thus,
the p.p. has receded to, say, 50 em.  The lens
representing this point is sph. + 2 (10). To
bring the p.p. to 30 em., 1 = 3-3, the nearest
lens being 3°5, we shall require sph. + 15,
Confirm the correction with the reading-type.

Presbyopia with Hypermetropia.

146. Having tested the distant vision with
lenses that correct the hypermetropia, add to
this the additional lens necessary for reading.
The lenses which correct the hypermetropia
only are to be worn constantly, while separate
glasses must be used for reading.

Presbyopia with Myopia.

147. The same process is gone through, and
the same remarks apply, as in the preceding
section, except that concave instead of convex
lenses must be used (56).
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Presbyopia arith Hypermetropuc Astigmatisin.

148. Add to the lens that corrects the hyper-
metropic astigmatism, spherical lenses that
correct the preshyopia. For instance, a patient
of fifty vears of age requires for distance, sph.
+ 2 with cyl. + 20 |. On account of his age
he would require for reading, sph. + 1:0, but
being a hypermetrope he will probably require
15, for hypermetropes manifest more pres-
byopia than emmetropes. He would therefore
require for reading sph. + 35 Z cyl. + 20 Ls
the distant correction remaining the same for
both distance and reading.

Presbyopia with Myopic Astigmatisi.

149. In myopic astigmatism of 2'9 or less,
first reverse the cylindrical correction for dis-
tance ; and if this is not suflicient to allow of
small print being read near enough, add the
weakest convex spherical lens giving normal
V. A patient fifty years of age requires for
distance, eyl. — 1°0 | ; for his presbyvopia he
requires sph. + 10 = oyl + 1:0 ——="imn
myopic astigmatism of over 2:5 D., give a con-
vex spherical with the same concave cylinder
required for distance.
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Presbyopia with Compound Myopic Astigmatisin.

150. Suppose that tlere is myopia in the
vertical Mn. of 1'5, and in the horizontal Mn.
of 0:75, the correction for distance i1s sph. —
075 Z cyl. — 0075 |. There is therefore in
the horizontal Mn. — 1'5 and in the vertical
— 0-75. If the patient is fifty years of age,
correct the presbyopia, say 10, by making the
vertical Mn. as myopic as the horizontal, and
by giving a cyl. = 0-75 |. The patient 1s now
equally myopie in every Mn., which 1s sufficient
at that age. At sixty to sixty-five years of age
o1ve ¢yl. + 0075 —, which makes the patient
equally myopie to 15, and 1if this 1s not
sufficient, add the weakest convex spherical
that will enable him to read. It is well to
bear in mind the distance of the p.r. for reading
when making the patient equally myopic in
every Mn., for when giving a convex ecylinder
in order to effect the above purpose the p.r.
may be too near for reading. A patient
requires cyl. — 40 D. |; the cylinder is
reversed, giving cyl. — 40 —, making him
equally myopic in every Mn., but with a p.r. at
25 em., which 18 too near.
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Presbyopia with Mived Astigmatism.

I51. The correction is the same asin presby-
opia with myopic astigmatism, when the myopia
required 2:5 or less. First make the patient
equally myopic by giving a convex cylinder,
axis in the hypermetropic Mn., of the strength
of the hypermetropia and the myopia com-
bimed. When the myopia is more than 25,
retain the concave cylinder and add a convex
spheric, to give comfortable reading sight.



PART Il1

XVII. Opigorive SicHT-TBSTING—
“ ReriNoscory.”

(General.)

152. To obtam a knowledge of retinoscopy,
or objective sight-testing, called also * the
shadow test,” the model eye will be found
useful, but practice upon the eye itself is
essential.

153. It 1s useful in cases of astigmatism of
low degree in amblyopia, where the visual |
acuteness remains below normal, and is an
unfailing test agamst malingering.  For it to
be successful the transparent media should be
clear and there should be no photophobia.

154. 1t 1s better 1f possible for the pupils to
be dilated and accommodation paralysed by a
cycloplegic (118).

155. The right eye should be tested first, the
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opposite eye-piece of the trial frame being
closed.

(Mode of Framination.) .

156. The patient is seated in a dark room,
with a light (a 32 Watt electric lamp, an Argand
gas burner, or an oil lamp) behind and above
him, so that his face is placed in shadow, and .
wearing the trial spectacle frame. The operator
(wearing his correcting glasses if his distant
vision is faulty), with an ophthalmoscopic plane
mirror in his hand, seats himself facing the
patient, the eyes of both bemg on the same
plane, and at a distance of 120 to 150 em.* The
patient, if wnder the influence of a eycloplegie,
s directed to look steadily at the central hole in
the mrror; «f wnof wnder such nfluence, 1s
directed to look beyond the mirror shghtly
mwards towards s nose, but on no account
must he look directly at the mirror. The
operator, holding the mirror in position opposite
the light, looks through the central opening,

# In former days a concave mirror was used, when it was
necessary for the operator to sit closer, but this is now almost
universally discarded for the plane mirror, which gives a true
image of the fundus, and by which shadows are better seen and

the results more exact. If, however, a concave mirror be used,
the resulting shadow in every case moves in the reverse direction.
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and throws the reflection upon the patient's
retina, the small illuminated portion of which
is termed the “red” or *fundus reflex "—bright
in the emmetrope, but less so in the ametrope—
when the shadow surrounding it must be care-
fully looked for and watched, for it is by the
direction in whicli the shadow moves when
“the mirror is revolved that the case can be
correctly diagnosed.

157. The image of the reflected hLight 1
hypermetropia is an erect one formed belind
the eye, whereas in myopia it is an inverted one
formed in front of the eye.

TESIING THE SHADOW,

158. Both Mns. must be examined separately,
first by rvevolving the mirror on its vertical
axis for the horizontal Mn., then on its horzontal
axis for the vertical Mn.

159. When the mirror is revolved (on either
axis) : (1) If the shadow moves < with ™ it, . e.
in the same direction as the circle of lieht, the
refractive defect is hypermetropic; (2) if the
shadow moves “acamnst’ 1t* the refractive

¥ Provided the operator is not nearer than the patient’s p.r.,

for in low degrees of myopia, say — 5 D, where the p.r. is bevond
20 ¢, the shadow will move ** with.”
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defect is myopic ; (3)if the shadow is neutralised
and appears to rapidly turn over with the mirror
the eye is emmetropic; (4) if the refraction in
the two Mns. differs astigmatism exists.

160. The slower the shadow is in moving
the less distinet it is, and the duller the reflex,
the fn:ff.-"fr’.i' is the r’fr’r;.’i’riﬁ of HI]IUI’.T‘D]liEl. The
quicker the shadow moves the more distinet 1t
15, and the brighter the reflex, the lower is the
degree of ametropia.

161. The refractive defect (if any) being
discovered, proceed to find the amount in either
or both Mns. by putting up in the trial-frame
a neutralising lens, commencing with 1 or
2 D., and continue changing them according
to whether they over- or under-correct the
movement of the shadow. In high degrees of
ametropia the red fundus reflex 1s generally
obscured and the shadow diffienlt to make out.
A + 6 D. may be put up; then a — 6 D. With
one or the other the ametropia will be more or
less corrected and the shadow seen without
difficulty. From this point the examination
can be easily completed.

162, In astigmatism the illummnated are:
(i.e. the image of the light) may vary both
in shape and position, being dependent upon
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the maximum and minimum curvature of the
cornea, being sometimes oval, and at others
band-like in shape, and the edges horizontally,
vertically, or obliquely disposed. The line of
obliquity of the oval or band denotes the
direction of the chief Mn., with which either is
parallel.

163. In cases of compound astigmatism the
vertical Mn. should be corrected first.

164. In .".i".i‘r'r;.*!fm' u.-ch'f;mr;ff.wu ]'l;!f.iiln:-:{:n]]}'
does not give satisfactory results, the shadow
being indefinite and irregular.

165. In conical cornea the shadow is ring-
shaped.

166. Having found the correcting lens which
neutralises the shadow, for each eye m ]H,']wl'—
metropia and myopia, and for each Mn. in the
case of astigmatism, the combination having
been first put up i the trial frame, the test is
confirmed by testing the distant vision sub-
jectively with the trial card, making any altera-
tion which may be necessary.

167. In estimating a patient’s refraction by
retinoscopy we must bear m mind that we do
so as 1f his p.a. was at 150 cm., the distance
between him and the operator, and his hyper-
metropia will be over- or his myopia wnder-
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estinated, as the case may be. Mo obviate this
m the former case we deduct + 1 D., and in
the latter we add — 1 D. to his correction. For
mstance, 1t the shadow moves with the mirror,
and + 50 corrects, the case 1s one probably of
weak myopia; if + 1 D. corrects, the eye 1s
emmetropic; and if a stronger lens 18 required
the case 1s one of hypermetropia. If, however,
the shadow moves against the mirror 1t is
obviously a case of myopia, and if we get no
shadow we may conclude we are practically
sitting at the patient’s far point.

XVIII. ExavpLes.
HyprErMETROPIA.

168. The shadow 1s “with” the mirror.
A + lens, say, + 1 D., is put up in the trial
frame. If the shadow 1s still “ with,” this 1s
changed for + 2 or + 3, and so on till the

shadow 18 neutrahsed.
fl'rfu'm”irr! r - —— 4 3
Myoria.

169. The shadow is “against” the mirror.
A — 1 D. lens is put up in the trial frame. If
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the shadow is still “against™ this 1s changed
for — 2, and o on till the shadow is neutralised.

Formula : | — 9
£)

Sivpre Hyrepymerroric ASTIGMATISM.
170. The shadow in the two chief Mns. daffers.
That in the vertical Mn. is emmetropie, but that
in the horizontal requires + 3 D. to neutralise.

Formula ;- 4 3
Em.

Coymrouxp HyPERMETROPIC ASTIGMATISM.
171. The shadow in one Mn., say the vertical,
may be corrected with, say, + 2 D., while in the
opposite Mn. it is still “with.” It is then
apparent that both Mns. are defective, but mn a
different degree, the shadow in the horizontal
Mn. requiring + 3 D. to neutralise.

Formula : S

SIMPLE Myorio ASTIGMATISM.

172. The shadow in one Mn. 1s * against,”
the opposite being emmetropic.
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Formula : i

FEan.

|

Compounp Myoric ASTIGMATISM.

175, The shadow is oblique. Astigmatism 1s
manifest. Correct each Mn. separately, moving
the mirror at right angles to the edge of the
shadow. The amount of obliquity can generally
be estimated by the eye. 1If the vertical meri-
dian be 20° out and requires for its correction
—2 D., and the Mn. at right angles to this
requires — 3 D., it 1s expressed as in the
following formula.

20

!
Lo

Formula :

"
e

Correct with sph. — 2 cyl. — 1 ax. 110°.

Mixep ASTIGMATISM.

174. The shadow on vertical rotation 1s
neutralised by a + 2 D. for the horizontal Mn.,
while on horizontal rotation for the vertical
Mn. requires — 2 D.
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Formula : ; o 1
=2

Correction.—A cyl.—2, ax. h. Z eyl.+2 ax. v.
But as it is a rule in correcting refractions to
reduce to a sphere and a cylinder, either of the
following formulae may be adopted, the latter
for preference.

1. Sph. — 2T cyl. + 4, ax. v.; or

2. Sph. + 2 " ecyl. — 4, ax. h.
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D =0,5.

It iz counted Ly some a weakness {n Princes to have Favourites; but it
the best remedy against Ambltlous Groays Ones.

it of all othem

D = 0,6.

For whaen the WILY of '[.l-].EHHL'I.!"iI'l_E and rI‘|ﬂ|:||r_:||,s.|,|,r[|'||_.:' lieth by the Favonrite, it 18 |'IJ:|pm+e-i.||-|.E 111
other should be Overgreat. Another means to curb them, is to balanee them by others as proud

D=08.

But then there must be some middle Counsellors to keep things steady; for
without that Ballast the Ship will roll too mueh. At the least, a Prince may

D=l

As for the having of them obnoxious to ruine, if they be of
fearful Natures, it may do well ; but if they be Stout and Daring,
it may precipitate their Designs, and prove Dangerous. As for

D =1,25.

As for the pulling of them down, if the Affairs
require-it, and that it may not be done with safety
suddenly, the only way is, the interchange continu-
ally of Favours and Disgraces; whereby they may

D= 1.5,

Of Ambitions, it is less harmful the Ambition
to prevail in great things, than that other
to appear in every thing: for that breeds
confusion, and mars business. But yet it is
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He that seeketh to be eminent
amongst able Men, hath a great
task; but that is ever good for the
Publick; but he that plots to be

=il

Honour hath three things
in it: The Vantage Ground
to do good, the approach
to Kings and Principal

D= 2,6.

He that hath the best
of these Intentions
when he aspireth, is
an honest Man; and

D = 3,6.

And let them
discern a busy
‘Nature from a





















