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per cent. of emmetropia, and 678 per cent. of hyper-
metropia. I have placed his results in a graphic form
in Table L., in which the vertical lines show the classes,
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and the horizontal lines the percentages. According
to him, the myopia, which increased from 13'6 per

cent. in the first class to 42'6 per cent. in the eighth,
was almost entirely recruited from the hypermetropia,
which at the same time diminished from 676 to 36-2
per cent, The emmetropia rose a little in the inter-,
mediate classes, possibly from certain eyes which
passed through this stage on their way to become
myopic ; but, on the whole, it remained almost
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stationary. In Table IL., copied from the Philadelphia
report, the vertical lines refer to the primary, secondary,

Table II.
PHILADELPHIA. RiISLEY.

Prim¥ Sec¥- Gra™ Norl:

Hy permetropia, 88 119/,

M., 19-33.
E., 12-28,

Emmetropia, 7°01°/,
Myopia, 4+27%,

Average Age  B'5 115 14 170

grammar, and normal schools ; the average age of the
pupils in each being stated at the foot. This table shows
nearly the same state of things as at St. Petersburgh,
the hypermetropia greatly in excess of the emmetropia,
and diminishing as the myopia increases, while the
emmetropia remains nearly at the same point ; thus
showing that emmetropia is the stable. conc]ltmn, and
that hypermetropia is a state which threatens to
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pass into myopia. Von Reuss, at Vienna (see Table
II1.), found more emmetropia than hypermetropia, but

Table III1.

YiEnna. v. REUss.

E., 38 3.
M., 33 4.

H., 24r3.

Disense, 1 -2,

Class L. ‘II. III. I¥. W. VI1. VII VIII.

he also depicts the hypermetropia as decreasing almost
in the same ratio as the increase of myopia ; while the
emmetropia, after rising in the way already indicated,
terminates almost precisely at its original level. The
only recent observers, as far as I know, who have
found a decided preponderance of emmetropia over
hypermetropia, have been Loring and Derby, in New
York, and Conrad, in Konigsberg, and I am not
sufficiently acquainted with the methods which they
pursued to be able to form an opinion as to whether
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these methods were defective, or whether the children
whom they examined were exceptional.

By nearly all observers, however, the general terms,
myopia and hypermetropia, have been made to include
the cases of astigmatism, and it is only when we come
to separate these, that we become acquainted with
their full significance. Table IV., copied from the

Table 1IV.
DiseAsE 1IN RELATION To REFRACTION.

73°0

Diseass, 31°97.
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Philadelphia report, shows the state of the eyes in the

primary school in relation to disease, and the eyes are

classified by refraction. The report states that in this

category are included only distinct departures from

health. They varied from retinal irritation, with

congestion of the nerve, striation of the retina, and
B 3
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and only when myopia was itself complicated by
astigmatism did the percentage of conus rise higher,
then, however, to reach 60 per cent. The fall of both
curves in mixed astigmatism hardly affords any basis
for conclusions, the cases of this defect having been
but few in number.

In Table V. another significant point is brought

Table V.
VisioN AND PAIN 1N RELATION To REFRACTION.
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forward. One of the important facts recorded in the
examination was whether the eyes of ‘each pupil were
comfortable when at work, or asthemopic. In the
latter category were included all the eyes which were
painful after work, and also those which, though
stated to be comfortable, gave distinet external
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evidence to the contrary, as by frequent styes,
blepharitis, conjunctivitis, and such affections. The
relation of this matter of discomfort to errors of
refraction needs no comment ; the steady and m};id
rise of the curve to 72 per cent. in myopic astigmatism
affording sufficient evidence of the dependence.
Defective vision, as indicated by the lower curve,
increases with a sweep which would be startling, were
it not that that familiarity has robbed the fact of
much of its weight. It will be seen that no myopie
or myopic astigmatic eye was possessed of normal
acuteness of vision.

Table V1. shows the percentages of disease in general

Table V1.

DisrAsSE 1IN RELATION To AGE.
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word as a whole, than upon vision of the actual letters
of which it is composed ; and therefore always in-
creases, a8 Mr. Roberts found, at an age when intelli-
gence as well as vision is brought to bear upon it. In
my own test-types I have successive lines of brilliant
in English, French, and German, and the majority of
English people read the first line far more readily than
the second or third. Nay, more, the English line ter-
minates with the unexpected word *“sloop,” and
patients who read the preceding words with facility
constantly stumble over this, and call it “sleep,” or
“step,” or “shop.” I pass on, therefore, to Mr. Roberts’
second branch of enquiry, the results of which are dis-
played in a diagram which I have copied (Table VIL.),

Table VII.
No.of | Test
Boys. | No. 10.
Feet.
1 20
1 19
4 18
4 17
g 16
21 15
28 14
44 13
67 12
80 11
95 10
b1 9
47 B8
31 7
16 6
17 b
9 4
12 3
22 2
23 1
4 0L

and which shows the distances at which 595 boys read
the test-types No 10 of Snellen, which, as Mr. Roberts
says, should be legible at ten feet. Two hundred and
fifty-nine read them at more than ten feet, 95 at ten
feet, 241 only at some smaller distance. There would
be a source of error in the fact that a distance of ten
feet is not sufficient to exclude disturbance from effort
of the accommodation ; and it is plain, from the way in
which Mr, Roberts speaks of supra-normal vision, that















