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Emmetropia.

Rays of light entering the eye pass
through :

(1) The cornea;

(2) ‘T'he aquecus humonr-- by the open.
ing in the iris;

(3) ‘The crystaline lens

(.4) ‘Vhe vitreous humour ;
and, 1eaching the reting, form there an
inverted picture.  From the retina com.
munication is made to the brain, by the
optic nerve, of the wmpmgement of the
rays, and the sensation of hght is caused.

The coruea and the humours through
which the rays pass form and are termed
the divptric or refractive media of the eve,
Toe three factors whicn, in addition to
the perfect transparency of the media
and the nervous power of the retina and
the optic nerve, are necessary for perfect
binocular (single) vision are :

(1) Refraction. ‘The bending of par-
allel rays of light so that they come to a
sharp focus at the retina,

(2) Accommodation. ‘I'he combined
action of the ciliary and crystallme lens,
by which the refraction of the eye is in-
creased 50 as to bring divergent rays to a
sharp focus at the retina,

(3) Convergence.  The action of the
motor muscles, by means of which the
two visual axes are converged to the same
puing, so that the rays of bght from the
une object form an image on and around
the macuela in both eves at the same time,
and a single object is seen.

FHE FEST CASE—TEST IVPE-—~TESTING
AND RECORDING V.,

A test case comsists of a complete ser
ies of + and - sphincter lenses num.
bered  from Q.23 to 20D, 4+ and -
eylindnical lenses from the weakest up to
o or 8D Prisms from 1 10 207, or 30,
and various discs and colored glasses.
All these lenses and discs are conveniently
mounted in rings  with handles.  The
opaque disc is a black plate.  The trans.
lucent disc 15 a piece ol frosted glass,
Both are used for covering one eye while
the other is being tested.  The former
blocks out the hght entitely, while the
latter transmits 2 certain quantity without
permitting visivn of objects, and is, as a
rule, preterable.

The stenopaic slits are plates of black
rubber or metal, with a narrow opening
running across them,  They are used in
aSllgln.lUSnl.

The procitoie disc is a plate with a very
small central aperture. It is used for
determinmy the possibality of improving
the sight with lenses,

The half opaque dise is used in con-
nection with the testing of the field of V.

The red glass is used 1 counection
with tests of the motor muscles,

The blue and smoke glasses are for
those cases where diminished  light s
requisite.

The power and application of prisms
will be found in the chapter devoted to
that subject, and more complete explana-
tion of the cmployment of the various
di~cs will be met with in the descriptions
of the several defects to which they are
applicable,

For testing V the use is universal of a
seriey of various sized letters based upon
saientific measurements which are com-
monly called distance test cards. Thelarg-
est lewter is marked 200, the next s 120,and
then 8o, 6o, 40, 30, 20. ‘I'nese numbers
represent the distance at which the letters
should be read in feet, and at wnich they
can be read if the eyes be normal.  ‘T'he
card was originally devised by Snellen
according to the angle under which the
smallest object is discernible.  The angle
formed by drawing lines from the extre.
mities of these letters to the nodal point
is exactly the same with each sized letter
(as in g, 30).  Therefore, if line No. 20
is legible at 20 feet, the line No. 200 must
be visible at 200 feet, and vice zersa. The
letters are formed in square blocks of the
proper 72, according to distance, and
each division or arm of any letter is just
oneifth ofthe whole. A greatimprovement
on the original card is the addition of
hines Nos. 15 and 10, legible respectively
at 13 feet and 10 feet.

The smallest object visible to the aver-
age eve is one that subtends at the nodal
pointanangleof 5°) the parts of the object
beg not less than one-fifth the size of
the whole subtending an angle of 1",

To test V, the customer must be com-
fortably seated, so that his face is 20 feet
from the distant test card, which should
be fixed on the wall, so that a good light
falls on 1, and avoiding, if possible, the
light falling upon the face of the customer,
letit come over his shoulder.  ut on the
trial frame and cover the eye nearer 10
vou with the dise, and ask which is the
smaliest line legible, or make him read
from the largest line to the smallest be
can.  When you know the extent of his
visual power for the nne eye, note it, and
mave the disc to the one further fiom
you, and find out and record the vision of
the other eye,

T'he visual acuteness is recorded in this
way. If the person read the 20-foot ling,
his V=29 :4f hie could not read that line,
but only something larger, his V=32, or
20 of whatever it might be.  The numer-
ator of the fraction is the distance at
which the test is made, and the smallest
line read is the denominator. This frac:
tion is not reduced.  Sometimes V =34,
or even §4, that is to say, that the visual
acuteness 15 better than the average, this
occurs usually with young people; but if

V - 20 itis up to the average, and must
be considered normal,  In old people
Vo34 or 38, must be taken as normal.

The letters O.D.—oculus dester—are
used for the right eye, and Q.S. -oculus
sinister—for the left eye; so in a given
case you would record

O.D. V=30,

Q.8 V=30,

When a line is very clearly seen it
might be recorded also with a 4 sign, or,
if only partly distiypnshable, with a -
sign. Thus, O.D. V= + 28, 0.8, V - 59,

If, as in the above, the one eye be
found better than the other, test the Dbetter
one first, but if both be about equal test
the one nearer to yon, Do not cover the
one eye with your fingers or allow the
customer to do so, as 1t influences the
sight by the pressure on the globe 5 use
the translucent or opaque disc. \f the
sight be so defective that the card itself is
not visible, let the customer approach
until it can be seen and record the V as,
53y, .oq he reading the 200-loot line only
at 5 teet, but he must be returned to the
20-foot distance if his sight is by lenses to
be made better to any reasonable extent.
1V be very defective, instead of using
the card let the patient count your fingers
as far away as possible, say this be one
foot, then his V= .1, your fingers taking
the place of the largest letter on the card,
If he can only sce movements of the
hand, it might be so recorded,or only pee-
ception of light—P.[.—or V might be ait
—that is absolute Llindness.

If the room or store cannot possibly
permit of a 2o-foot test, but, say, only 15
feet, then the V is recorded as-= {i,0r 13,
as the case might be. It is, however,
very much better 1o make the test at
20 feet, as at that distance the says of
light fram the test card are parallel.

Some test cards are marked in metres
60, 306, 24, 13, 12, 9, 6, 4.50, 3. As 6
metres are equivalent to 20 feet, then
normal V is that of §.  Scientifically, and
for means of calculation, the metric sys-
tem is the better one, but 1 shall use the
inch system of measurement in this book,
as I think the majority of people are so
much marc conversant with it.

The refraction of the eye, apart from
the accommodation, is tested at 20 feet,
because at this distance no accommoda-
tion is, or rather should be, excrted, and
convergence also is at rest.

The accommodation is tested at the
P.P., or, more gencrally, at the reading
distance.  This 15, in the great majornty
of people, 16 inches, but a few short peo-
ple might use a shghtly closer point, and
some tall people a rather further point.
The natural distance of anyone is that
found by placing the armsat right angles,
the elbows being close to the sides,  Of
course, where there are visual defects a
person might be using a shorter or a long-
er distance, but the right-angled arms
form the natural distance.

The hand reading card is formed of
variously sized type based on the principle
similar to that of the distance card, that



