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Emmetropia.

Rays of liglht cntering tile eye pass
thmrough :

( Il'lie cornea
(2) Tie aqtueous humour- by tie open.

inug in the iris ;
() The crystalinie lens:
(4) l'he vitreous hîuîmur

anId, ieaciimg the retmula, fonm there an
inîvelted picture. Fron the retina col.
muuunicationi is made to the brain:, by the
optic nerve, of tie uinlipiigelmient of the
rays, and thc sensation of hghit is caused.

l'lhe corne.a and tile humours through
whicl tile rays pass formîu and are termîed
tihe dioptrie or refractive inedia of tie cve.
T''le tiree factors whîien, iii addition to
tlhe perfect tranusparency of the media
and the nervous power of the retina and
the optic nierve, are nlecessary for perfect
bmocular (single) vision are :

(a ) Refraction. 'he hending of par-
allel rays of liglht so that thiey coue to a
sharp locus ai the retina.

(2) Accommodation. 'T'lhe combiied
action of the riliary and crystalline lens,
by whicl the refraction of the eye is in-
creased so as tg) bring divergent nays ta a
sharp focus at tie retina.

(3) Consergence. The action Of the
moator miuscleq by mIeanus of which the
two visual axes are converged to tc saine
point, so that the rays of lght fromi the
one object forin -n image on and around
tile niiacula ii both eves at ti satîme timue,
and a single object is seuil.
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A test case consists of a complete ser
ims of + and - sphincter leIses nuni-
bered from ().125 to 201)., + and -
cylindrical leises from the weakest up to
0 or S1). pris'us froi 1 to 20', or 30',
and various discs and colored glasses.
Ail these lenses anud discs are conveniently
mitouted in rings with handles. 'he
opaque disc is a Ilack plate. 'l'he mais.
lucent disc is a prece of frosted glass.
loth are ui-ed foi covermng oie eye while
the other is being testcd. 'l'le former
blocks out the lhghit emititely, whîile ic
latter transmits a certam quantity without
permittmig î'in of Uobjects, and is, as a
ule, preierable.

''hie stenolaie sîmts are plates of black
rubber or metal, with a narrow oîpenimng
runniminug across tium. They are used imn
astigmlatismuu.

The In-iiole disc is a plate witl a very
smliall central aperture. It is used for
determuimmng the possiblity of improving
the siglt wit lenises.

'l'he hî.llf olIaqume disc is used in) con-
mnection withi the tesImIg if hie field of V.

'T'lhe red glass is u'ed In coaimîection
with tests of tlhe muotor miluscles.

'l'he blue a-ind simioke glasses are for
those cases where dimiimnished light is
ruqmusitc.

'l'le power and application of prisims
will be founid in the chapter deoatted to
tliat sut>ject, and iiore cotiupîlete explana-
tion of the emuploymlîent of the various
dics will bc met with in the descriptions
of the several defects to which they are
applicable.

For testing V thc use is universal of a
series of various sized letters based upoin
scientifie mieastrements whicl are cois-
monily called distance test cards. ''helarg-
est lutter is marked 200, tie next Is i2o.aId
then So, 60. 40, 30, 20. h'ieise nuimbers
represent the distance at whici the letters
should be read in feet, and at wuich they
cai bc read if the eyes bc normal. l'hie
card was originally devised by Suiellen
accordinig to the angle unuder whiclh the
smiallest object is disceriilble. ''lhe angle
formed by drawing lies fron the extre-
milies of these letters to the niodal point
is exactly the samsie with each sized letter
(as in Fig. 30). 'I'herefore, if flne No. 20
is legible at 2o feet, the line No. 200 miust
bc viil)le at 200 feet, and vice vers',. ''hie
letters are formed in square blocks of tie
proper z, according to distance, and
eaci divmmon or ami of any letter is just
one-fifth ofthe whole. A great improvement
on tile original card is the addition of
hmos Nos. ,5 anîd mo, legible respectively
au 15 feet amnd io feet.

l'he smallest object visible to the aver-
age eve is one thait subtenlds at the nodal
point anianigiof5, the parts of the object
beoig not less tlhan one-fifth the size of
tiet whole subtending an angle of m'.

'lTo test V, tIe customier miuîst bc comi-
fortably seated, so that his face is 20 feet
fromt the distant test card, which should
bu fixed ai the wall, so that a good lighit
falls on It, and avoiding, if possible, Ile
liglht fallinig upon the face of the customer,
let it come over lis shoulder. l'ut on the
trial framie and cover the eye mncarer to
vou with the dise,- and ask which is the
smialiest flne legible, or make hini read
from the largest linte to the smiallest lhe
cami. When you kmnow tile extent of his
visual power for tle olie eye, note it, and
iuove the disc to the one further fhom
you, and find ouit and record the vision of
the other eye.

hIc visual acuteiess is recorded in this
way. If the pers m read the 2o-foot line,
his V = " if lue could not read that line,
but only souiething larger, his V= 2, or
':, of whatever it might bu. The numer-
ator of the fraction is tle distance at
which the test is made, and the smallest
line read is the denominator. ''his frac.
tion is nlot rcduced. Somuietimuies V .,
or even , that is to say, tiat thie visumal
amicuteness Is butter than tihe average, this
occurs usually with yung people; but if
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V - " i to thie average, and must
he considered normal. Iln old peuple
V - ;:, or 'i, must bc taken as normal.

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

0.1). \' -- .
O.S. V =.

When a line is very clearly seen it
miight he recorded tso with a + sigi, or,
if oily partly disiungmishable, with a -
sigi. 'l'us, 0.1). V + '*; O.S. V -

If, as ini the above, the one eye be
found better than fie other, test the better
one first, but if both b. about equal test
the one nearer to you. Do flot cover the
one eye with youir fingers or allow the
curstomer to do so, as it influences tihe
sight by the pressure on tie globe ; use
tlie translucent or opaque dise. If tlie
sight bc so defective that the card itself is
not visible, Jet the customuer approach
until it can% b>e seen and record tie V as,
say. . ;(, lie reading tie 2oo-foot lin, only
at 5 teet, but he iust le returned to the
20-foot distance if his sight is by lenses to
be made better to any reasonable extent.
If V 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=. , your fingers taking

ic place of the largest letter On the card.
If lie cai only sec novements of the
hand, it might bc so recorded,or only per-
ception of lgt-P.L.--r V might be ni/
-that is absolute blindness.

If the room or store canniot possibly
permit of a 2o.foot test, but, say, only 15
feet, thei the IV is recorded as _,or 4,
as the case mighit be. It is, however,
very nuch butter to make the test at
20 feet, as at that distance the ays of
ligit from the test card are parallel.

Soie test cards are marked in metres
60, 36, 24, 18, 12, (, 6, 4.50, 3. As 6
ietres are equivalent to 20 fteet, then
normal V is that of 2. Scientifically, and
for mieans of calculation, the mietric sys-
tem is the better one, but I shall use the
inch system of mleasuremiuent in this book,
as I think the mîajority of people are so
ntucli more conversant with it.

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

The accommodation is tested at the
P.P., or, more generally, ai the reading
distance. Ihbis is, in the great iajority
of people, m6 inches, but a few short peo-
ple night ise a sightly closer point, and
some tall people a ralher further point.
''ie natural distance of anyone is that
fouid by placing the arns at right angles,
the elbows being close to the sides. Of
course, where there are visumal defects a
person might bc using a shorter or a long-
er distance, but the righît-angled arms
fori the natural distance.

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


