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2926 THE EYE AND ITS DISEASES.

chiefly these latter which cause the beautiful colors seen in the
iris, The different colors of eyes, however, are not so much due
to differently-colored pigment in the iris as to different quanti-
ties of the same pigment. Thus in light eyes there is very little ;
in dark eyes there is more, according to the shade of color. The
same conditions prevail to a less extent throughout the rest
of the uveal tract. As arule, the eyes of children at birth are light,
and, if they are to be dark, they
become so gradually, by the
deposit of pigment in the iris as
the child grows older. In the
albino, pigment is almost en-
tirely absent from all parts of
the eye, as well as from the
hair, skin, ete.

Internal to the choroid, and
attached to it, is the retina,
which is the innermost layer of
the wall of the globe. It ex-
_ tends forward only to the ora
0 tﬁ’ﬁl.’ﬁl;ff;R?J'?_E‘L‘i.f':ﬁn“;}f::,ﬁi’,-’;;f,f‘-f:ﬁ serrata, which was described
fibres into t-_hr: retina : a, sheath of optic nerve; b, On page 294, {E(Il! Fig' 44.)
optic nerve ; d, sclerotic ; g, optie nerve filamenta i - ; :
E"fﬂfﬂ':ﬁuif:.tfﬁﬂﬂ;-"” i, the retina ; A, location It i8 very f:!i.*llcatf: and quite

' translucent, and is composed
chiefly of nerve-tissue designed to receive the images of external
objects which are formed within the eye. (See page 236.) When
viewed under a microscope it is seen to be composed of several

i g h

Ficure 48, illustrating the ““blind spot ™ of the right eye.

different layers. One of these layers of the retina is formed by an
expansion of the optic nerve after it has pierced through the cap-
sule of the globe. The nerve-fibres bend over the edges of the
opening in the capsule, and radiate into the retina in all directions.
Strangely enough, these fibres are not sensitive to light—that is,
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when light enters the eye they do not perceive it at all. The point
of entrance of the optic nerve itself, the optic papilla, forms a
blind spot of corresponding size

in our field of view, This is
called the blind spot of Mariotte,
after the man who first deseribed

it. Ifs existence can be proved °*
by the following simple experi-
ment : On a sheet of paper draw

a small cross, and, three or four
inches to the right of this, make !
a dot about half an inch in di- 0

ameter. Hold this paper in front [5 0O
of the right eye, and, with the X

other eye covered, loock sfead- 5 A
Sfastly at the eross. By moving o] (o DNIBS[0
the paper backward and forward Ad vl 6N
a point will be found where the Jing 01 O e L0 910ONE
dot will disappear from view en- alo =
tirely. The reason of this is, sfe
that under the above conditions :?é
the image of the dot falls ex- S
actly upon the optic papilla; % g
and, as it is not perceived, the =% / 2 p
experiment shows that the pa- © ©

pilla is really a blind spot. Be- » =t —io— [ 2
cause the optic nerve-entrance =% %=k : =
is not at the centre of the eye- e e - 'h o!.t.!m
ball, the blind spot does not fall , Fiovms 40.—Showing the layers of the re.
directly in our line of vision— apHh netre ﬁm%ﬂ'fwfhﬁr ol i
that is, in the centre of our field ****

of view. Hence it occasions no inconvenience, and centuries
elapsed before it was even discovered.

One portion of the retina is known as the layer of “rods and
cones,” from the peculiar shape of the elements composing it.
This layer is almost universally considered as the true percep-
tive layer of the retina. This view is thought to agree best with
anatomical facts and with the results of experiments. It is as-
sumed that, in accurate vision, the image of the object is formed
exactly in this layer of the retina (page 236).

There is one point of the retina which is of great importance,
and that is the macula lutea, or yellow spot. This is a region about
s to {4 inch in diameter, and situated about { to {; inch to the outer
side of the optic papilla. (See Fig. 45.) In its centre is a little
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THE EYE AND 1TS DISEASES. 239

speak, of our color-scale), is estimated at 474,439,680,000,000. The
number required to cause the sensation of violet, which lies at
the other extreme of our color-perception, is estimated at 699,-
000,000,000,000 per second !

The two eyes move in harmony with each other in such a way
that the macula lutea of each retina is always directed to the point
looked at—that is, the two visual lines meet in that point. An
idea of these movements may be gained by watching another look
at an object as it is approximated to the eves. As the object is
brought nearer, the eyes are turned in toward each other (or con-
verged) more and more, so as to keep the two visual lines always
directed to the point looked at, and thereby to cause an image al-
ways to fall on each macula,

Figure 62.—Ih m of the eyea as seen from above, showing the mmsenl paratus b
menns of which the;El:z directed toward the same object. ¢ S s e

It thus appears that in ordinary vision with both eyes, there is
an inverted image of the object formed at the macula lutea of each
retina. By means of the optic nerves, the impressions which these
two inverted images make upon the retinge are conveyed to the
brain, and thence results a visual perception, the object appear-
ing to us single and erect.

If one of the eyes is turned so that its macula lutea is not di-
rected to the same point as that of the other eye, the two retinal
images will not be united as usual, and the object will appear
doubled. This double vision can very easily be caused if, when




































































































































THE EYE AND ITS DISEASES. 283

moval in such cases are not so good as those from the removal of
ordinary senile cataract,

Diseases of the Retina, the Choroid, and the Optic Nerve.

Inasmuch as none of the above-named diseases can be known
positively to exist, except after the eye has been examined by the
ﬂp]{thalmuscnpe, it will not be possible to give more than an indi-
cation of their nature. Many of them were formerly grouped
together under the heading of amaurosis, but since the ophthal-
moscope has been invented—which enables the physician to detect
and describe such changes in the retina as the escape of blood
from its vessels, changes in its color and structure, whitening and

Fig. T4.—One of the methods of using the ophthalmoscope.

swelling of the optic nerve, rupture of the choroid coat—no such
rude classification as amaurosis is adapted to these days of better
knowledge. Before giving a list of the affections that may attack
the back part of the eye, we may give a brief account of the in-
vention and nature of the instrument used by physicians for ex-
amining the retina, choroid, and optic nerve.

A practicable instrument was first invented by Heinrich Helm-
holtz, then professor in the University of Konigsberg, in Prussia,
now, however, professor in Berlin. The scientific men of the world,
from Aristotle down, had vainly endeavored to give a reason for the
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-

Astigmatism,

As was said, there are defects requiring the use of spectacles
other than those described under the three heads that have been
discussed. The chief of these is asfigmatisin, from two words
meaning not coming to a focus. Astigmatism may always be re-
solved into hyperopia or myopia, orinto both. There is hyperopic
astigmatism, myopic astigmatism, as well as a mixed form, in
which the two forms of the defect
are combined in one eye. This
condition depends upon a defect
in the shape of the eyes, just as
do hypermetropia (the far-sighted-
ness of youth) and short-sighted-
ness, There is a want of symme-
try in the refracting parts of the
eye. Besides being a congenital
condition, it is sometimes acquired
from inflammation of the cornea.
When astigmatism exists, one part
of the eye may be of the normal
shape, while another is far- or
short-sighted ; or the whole eye
may be of improper length, al-
though one part is more defective
than the other.

The troubles caused by this de-
fect are more considerable than
those caused by far- or short-sight-
edness, Patients see all objects
distorted, and none of them clearly

Fioure S0.—Arrangement of linesto  OF for any length of time without
PR L O T fatigue. Yet persons suffering
from these inconveniences often go on to adult life without know-
ing that their vision is remarkably defective, and sometimes they
recognize that it is without being aware that there is a remedy.

Exact examinations generally show that astigmatic persons see
horizontal lines much better than those that are vertical or the
reverse, A test made with such lines as are represented in the ac-
companying woodeut will often deteet astigmatism. Astigmatic
patients, if ladies, are apt to indicate it by their inability to put on
their neckties, and so forth, correctly, and such persons have been
known to go about straightening pictures that were already prop-
erly hung.















