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sized mateh and confusion colors of bunting for ds aylight
work, or illuminated plates and lanterns of transmitted
color for bad weather or night, are to be lined in a row
in any order whatsoever, just as the wools are promiscu-
ously thrown upon a table. The five test colors similar
to the ones I have employed for the near tests are placed
in an upper tier. Just as with the near-work tests ﬂn-
candidate employs one eye at a time. This done, he is
then made successively to designate by the actual posi-
tion of the color in the lower line the nearest numerical
match to each of the upper test colors. This selection
by number is to be handed to the examiner, who after
having obtained the true color names of the numbers
chosen for the occasion by the attendant, plue the
ngs upon suitable bl inks for permanent re {

To obtain the differ tages of ll_rhr stin
and to simulate as nearly
of weather (fog, rain, etc F l:l\,"(‘\'
be used, although lmtehlhl\ rln (L‘MMLU can by this
plan be tested during the actual states of weather.

An experimental trac l\ with a number of open switel
so arranged that the sidings pass directly ber lmuh ce
colors would be 11~Lrul for practically testing the

on that is necessary to employ w hile running locomo-
tives, trolley cars, etc., at full and even high rates of
speed.

In marine service the danger is increased.
carry a green light on the starboard side, and a red ]
on the port, each being so boxed as to be seen forv
and amidships. These are accon h.\mm d by a low w

ight, and sometime by ¢ white afthi
Hence, by comparison, a vessel’ irse can be easil
i 111~.hm1 If, under such conditions, howeve
or snow, or a rainstorm were to exist, it
stood how an official with subnormal color per-
ception, mul ing these important co inctions by
their intensities alone during the i her, is placed
in a position that practically amounts to the absence of
signals.

For the detection of the defect in marine and naval
work, quite simple modifications and adaptations of
color testing by which adequate data may be obtained
can be made.

In all railway or marine testing, care
that both the test and the later wor king uﬂ..r
be graded in proportionate s and relative inter
of tone, thus giving similar distance values to ever;
used in the tests. a should be done will be &
once appreciated when it is d that differe
degrees of vividity of col 1s of equal size produce
such alterations in impr that the colors gi rise
to false perceptions regarding their relative distances
from one another.

Again, the dominant colors of the reflecting surface
near which the test is made (as, for instance, the green of
a hillside, the gray and white of a mountain top, and the
blue of an ocean surface) all play important rdles as to
the value of the tests.

The character of the illuminant itself is of the
importance. The blue of diffuse daylight, the ¢
or nearly white tint of incandescent zirconia or
oxide mantles, the varying degrees of yellow r
oils, illuminating gas and carbon loops, and the purples
of free arcs of electricity, show how wvariable in tint olor
areas must become when exposed to these different
agents.

Endeavors should be made to try to overcome the totally
different values that are empirically 1»&1: ed upon the hue
of the test colors themselves. This 1t be done by
assuming pigment hues which are equivalent, with the
midway bands in the corresponding portions of the solar
spectrum. Such se ons could be determined mathe-
matically and analytically by an international commis-
sion, and reproduced in pi ents from a consen F
examination by national ¢

* Unfortunat
very colors wh 3
must be used for 1 ~al purposes.
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competent observers possessing -normal color vision *
These pigments could then be used for signal boards,
ignal lights, and test colors in any given locality.

There should not be any 11(’“it( of standard in regard
to the color capacity of any railway or marine official
whose routine duty consists in the differentiation of color.
Such positionsare relatively so few when compared with
the great supply of available candidates, and the respon-
sibilities are so grave, that no exception should be made.
Such candidates should be rejected without a particle of
sentiment.

The lack of systematic and periodic re-examination of
the color sense is another great evil.
color testing is most reprehensible. ¢
severe injury or attack of illness that might in an\ way
be likely to produce visual disturbance, an examination
should be made; and, moreover, among those who are
known by strict, and yet silent surveillance, to use any
toxic m-vnh such as tobacco and alcohol, the tests should
be both painstakingly and frequently tried.

The increased re -[l:l'lh bility acquired by civil service,
in which older subjects who are more prone to exhibit
acquired color defects than younger ones, and who are at
times en positions that usually necessitate the greater
employment of normal color organs than before, should
be especially subjected to careful periodic repetitions of
some of the more important measures which are employed
for the determination of the amount and degree of the
color sense.

Losses of color in the so-called visual fields are quite
common. They assume many forms, and quite fre-
quently are expressive of definite types of both local and
gener: 1l disease.

Symptomatic in character, they oftentimes help demon-
st > the exact position of intracranial disturbance,
prove the actual functioning condition of inflamed and
degenerating local tissue ve answer to situations of
gross orbital change, and serve to distinguish functional
complaint from organic disorder.

They are obtained in various ways: first, by ruled
blackboards upon which small colored objects are carried
toward central fixing points; second, by perimeters,
which are mere mechanical contrivances for carrying
small areas of color inward upon graduated metallic arcs.
toward fixed central peints: and third, by similar move-
ments of the outstretched fingers, lighted tapers, and
focussing mirrors.

To be strictly accurate they should be repeated under
varying condifions of time, luminosity, distance, and

position. Charles A. Oliver.

his ine Ihucng\' in

COLOR PERCEPTION, SUBNORMAL; RAILWAY
AND MARINE EXAMINATIONS.—The examinations.
made to detect cases of defective color perception were
so unsatisfactory in the railway and marine service that
in 1890 the British Board of Trade asked the Rn_\'z\l So-
ciety, “ What is the best test for color blindne

committee was appointed, including some of the
m dl-—[!Ilk'lH\]ll'll members of the Society, and after two
"(d]s work they unanimously reported as follows:

That the Board of Trade, or some other central
:ulthul'it_\’. should schedule certain meln\'nunh in the
mercantile marine and on railways, the filling of which
by persons whose vision is defective e 1r1u r- for color or
form, or who are ignorant of the names of colors, would
involve danger to life and property.

2 That the proper testing, both for color and form,
of all candidates for such employments should be com-
1]lll-l!1\

That the testing should be entrusted to examiners
certificated by the central authority.

“4 That the test for color vision should be that of
Holmgeren, the sets of wools being approved by the cen-
tral authority before use, espe ially as to the correctne
of the three test colors, and also of the confusion colors

wibond’s tintometer, Rood’s fiic C ster, or Abney's

atch apparatus might be of value in th s direetion.

REFERENCE HANDBOOK OF

Color Perception.

THE MEDICAL SCIENCES. e ior Bheie gtias

If the test be satisfactorily passed. it should be followed
by the candidate bein ired to name without

tion the colors which are employed as signals or lights,
and also white light.

% 5. That the tests for form should be those of Snellen,
and that they should be carried out as laid down in Ap-
pendix 6. It would probably in most cases suffice if
half normal vision in each eye were required.

“@§. That a candidate rejected for any of the specified

employments should have a right of appeal to an expert
approved by the central .nuhnrarv whose decision should
be final.
7. That a candidate who isrejected for naming colors
wrongly, but who has been proved to possess normal
color vision, should be allowed to be re-examined after
a proper interval of time.

That a certificate of the candidate’s color vi
and form vision according to the appointed tes and his
C.Lpa(n\ for naming the signal colors, should be given
by the examiner ; and that a schedule of persc ex-
amined, showing the results, together with the nature of
the (mph-\"nenn for which the examinations were held,
should be sent annually to the central authorit

9. That every third year, or oftener, persons filling
the scheduled employments should be examined for
form vision.

“10. That the tests in use, and the mode of conducting
examinations at the different testing stations, should be
inspected periodically by a scie ntific expert, appointed
for that purpose by the central authority.

That the colors used for lights on ho.‘erd ship
sicnals on railways, should. so far
rm, and that glasses of the
n and red sealed pattern g es of the Royal \Ai Y,
would be generally adopted.

That in case of judicial inquiries as to collisions

or accidents, W itnesses giving evidence as to the nature
of colored signal ights should be them-
-sted for color and form vision

In a further discussion of the subject the committee
make a number of statements which it is well to keep in
mind. *The variations in the amount of this defici
in color perception are 1 o and when small are
often exceedingly di zhc ult to cl: We have to re-
gard these deviations from normal vision more from a
practical than from a theoretical standpoint, and in test-
jne for them we have to take the broad view that the
color blindness \\hi(h lhm Tn lu dctt{t«*sl i-: 111“ which
may be danger already
mentioned.” In a testing T signal lights are
used as tests, color-blind persons lll-l_\ “11»1‘- Ln_- ;ﬂx]r

rent colored
Tec rlx e ing them by their relative
by their dilution with neutral color. The L{.l(rll.d]. tests
the committee have carried out confirm this view; men
who are absolutely color-blind having passed such a test
without being detected. be sugp ed that if
the colors of signals could be rightly recognized in the
testing room they would be equally well rec onized else-
where. It must, however, lu 1uu)llt<_1eu that the atn
pheric conditions of the room are often very
different from those which mv found outside. As a rule
vent of the color of a signal which depended
\tness would be fallacious. A dirty glass or
a misty ¢ u:-nhme would introduce a liability to error.
The red si of danger might t staken for the
green or w hnr signal of safety, and vice v
also be remembered that a 1l light, as a rule, h

1 wcent to it with which to compar ;
and thus a decision as to whether a light is neutral or
sli;rhtiv olored has to be arrived at under gre: S

ntage “In the color blindness 1'1(111&(] by dises
or injury, although the loss of color ser
fined to a small area of the retina, yet as it is the central
area and therefore the part on w hich the image of small
objects naturally falls, the danger of mistaking a color is

great, and even more So than in congenital color
blindness.” “The standard test colors which have been

approved by Professor Holmgren have been referred to
the spectrum. The first standard is a light green color,
which can be matched with a green in the spectrum (4
5660) when forty per cent. of white is added. The second
standard skein is light purple or pink, and its com-
plementary color is a green in the spectrum (

The color iluted with about forty per cent. of w hite

“ A1l tests in which the wools are suspended from a
bar, even though the test skeins may be of proper color
and tone, should be avoided, since the order of arrange-
ment might be ascertained by some means or another by
those who are tested. It is quit
might be changed: but in an examination of this char-
acter. where large numbers may be under trial, any fre-
quent changing of the order w ould be impracticable, and
hence there would be no security 1haf 1[1@ t 5 effi-
cient. The same objection app
color which the t\dl!‘tliit‘ll are required to m atrh 1\111.1
standard colors.” “The Committee would not insi
upon the examiner being a medical ]11¢1L1i110n( r, but it
prulmh]e that a medical training would be of advanta
They are further of opinion that there should be
periodic inspection of the different testing stations by
duly qualified ophthalmic surgeons, who should report
upon the condition of the testing appliances and upon
the mode in which the tests are carried out: and who

ht be the authorities to whom an appeal from a re-
jected candidate should be refer In no case should
any test beallowed in substituti 1 of those recommended,
though supplementa <} if desired.
The passing or rejection of the candidate should alw ays
be based on the tests which have been laid down.” In
1892 a Committee of the  British Medical Association
made a report on “ The Efficient Control of Railway Ser-
vants’ Eyesight,” in which they recommended: “2. That
the test for ¢olor sense should be that of Holmgren carried
out in strict accordance with his direction. After this
test has been passed the candidate almnld be r(qlm(—d to
recognize and name promptly the colors used in signal-
‘We wish to u.mph,r ze the imy hortance of Lnlplm,—
ass of standard color in 1<:|l\\‘u' ;

recommended by the Committee of the I’m'dl :~0(1m !

In Holland ﬂu rules governing the examination of the
eyes of the employees of the Dutch state railways are
more complete than in any mh"' country. They were
arranged by Prof. H. Snellen, o is also the consulting
ophthalmic surgeon, to whom all ca of doubt are re-
f d; ordinary examinations are made by

reec various convenient places on the

lines. ; 10 pr that “The color sense is to

be estin —(@) qu 1alitatively, by pseudo-isochromatic

and with wools, accordi to Holm-

gren’s method; () quantitatively, by Donders method,

which must be applied in every instance without excep-
1ion.

In a small and compact country like Holland, it is pos-
sible to carry out I'I]L{l_lr_n_l': of examination which would
not be practicable in the United States, where one railroad

company in several instances operates more than seven
thousand miles of track, and has an army of employees
widely scattered along its lines. My experience with
two large rai s in the United States, the
and the New Haven systems, has shown that very
results can be obtained by having the examinations for
color per tion made in accordance with carefully pre-
pared instructions, drawn up by an ophthalmic surgeon
who has had some experience in these matters, the routine
examinations being made, in one case by the medica
examiners of the road, and in the other : by employees
selected for this work on account of their good judgment
and intelligence; in each case the examiners were first
carefully tested to make sure that their color perception
was normal, they were then instructed in the methods to
be followed in making the examinations, and were pro-
vided with printed instructions and blanks on which the
records of the examinations were to be made, and with
the nec iry materials for making the tests, these ma-
terials having been previously approved by the ophthal-
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mic sur Cases of doubt were referred to him, and
on one road the reports of all examinations were sent to
him for final approval. In this way a check could be
kept on the work of all the examiners, and uniformity
of standards and tests secured. :
In order to have the approval of the operating officers
of the great transportation lines, and to obtain their con-
sent to the adoption of these examinations, the tests used
must be simple and efficient, and in some portion of the
examination they should correspond as closely as possi-
ble to the actual conditions of service. The record of
the examination should be in such shape that, if
sary, the actual results of the test can be reproduc
future time:; in this way both the company and the men
have better protection, for if a man is rejected he does
not have to rely only
on the word of the
examiner that his
color sense is defect-
ive, but his record
will show wherein
he has failed; and in
case of accident the
company can show
from the record that
the accident did not
result from any de-
fect in the color per-
ception of the men
concerned.

r the last ten
years I have been
using sets of Holm-
gren’s worsteds in
which all the reds
and greens have odd
numbers, and the
confusion colors even
numbers; there are,
however, only reds
and greens enough in
the Holmgren sets
of one hundred and
twenty - five colors
to carry this number-
ing to 100, and the
remaining twenty-
five colors, including
most of the yellows
are designated by Il
ters. The first forty
colors in the set have
been given the same
numbers as the corresponding colors on the Thomson
stick, which was used on these two roads before the
Holmgren test was adopted: in this way the records
of the first forty numbers, both before and after the
change, refer to the same colors. Small numbers are
stamped on aluminum tags which are wired to the colored

s and lie concealed in the worsted, so that the num-

are not seen by the person being examined: but
after he has made his selection of the colors which look
to him like the test skein, the examiner looks up the
ag on each skein and makes a record of the numbers

>n. At the central office, where the reports of all
t aminations are received, a standard set of worsteds
is kept, sewed in numerical order on a large piece of
white cloth, and in case it is desired to show from the
!'r'm»rnil-d numbers all the c rs that have been selected
in any case, it can be readily done by reference to this
set. When not in use this standard set is to be kept pro-
tected from the light, dust, and moisture. In most case
however, it can be en at a elance from the recorde
number whether the Holmgren test has been passed suc-
cessfully ornot. Only two test skeins are sed, the green
for the neral determination of the fact of defective
color sense, and the rose, or licht purple, to show whether
the defect is more for red or for green. In Holmgren's
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original set a bri e ein was also supplied; of
this Holmgren himself says, “it is not necessary for ding-
nosis, and only serves as a confirmation,” but in my ex-
perience it has often confused the results of the f.;rm.ﬂ-
test, rather than confirmed them. A man who has shown
by the former tests that he was defective in his color per-
ception would often make no mistake with the bright red
test skein, and would think he was unfairly treat
cause, in spite of hi 1king no error in the last selec-
tion, |.](- was s classed as defective in color sense
Therefore, as the bright red test skein gives no additional
information it has been omitted. =
In addition to the Holmgren test with colored worsteds
some form of test with colored lights should be used.
Arrangements should be made to vary the area of the
color shown, to have
red and green glasses
of different shades,
to have smoke and
ground glasses com-
bined with the color-
ed glasses, to show
either one light at a
time or two together,
and to have some
simple means of re-
cording the glass
shown and the name
given to it.
Some ten vears ago
I used a Donders lan-
tern, but did not find
it satisfactory for
making ordinary rail-
road examinations;
re arranged a
new form of lantern,
which has been mod-
ified from time fo
ime, and in its pres-
ent shape is now used
on the state railways
of 1gi , on the
York, New
Haven and Hartford
system, and on some
other American rail-
roads.
It is a square tin
3 lantern twelve inches
r making ich and six inches
On the
b movable
; the lower carries the following g : fivered and
en, of different shades, one yvellow, one cobalt, one
smoke and one colorless glass. The upper disc has Lon-
don smoke glasses of three different shad 1 some
clear openings, and by revolving the discs
colors, alone or combined with the smoke 28, ©
be shown. Between the discs is a movable :
with openings of 2 mm., 6 mm., and 20mm. in diaz
by which the area of the colored lights can be changed,
and inside the lantern are ground glasses which can be
used in connection with the colors, or can be drawn aside.
The lamp of the lantern has two burners, screened from
each other, and in front of each burner is a hole in the
front of the lantern so that two colors can be shown at
one time; or, by moving the upper dise, one of the open-
ings can be closed, and only one color seen. In this way
two reds, or two greens, of different intensity, or a red
and green, red and white, ete., can be shown together,
or any of them singly. Below each colored 1ss in the
lower'disc is a transparent number, illuminated by the
lamp, so that the examiner can see it and make his record
of the glass shown. but screened from the person being
examined; and on the upper disc the smoke glasses are
similarly designated by letters An electric lamp has
been recently made for use in this lantern. It has two

incandescent lights, and in the base a series of resistance
coils en »d in enamel and so arranged that the infensity
of the lig r the current through
more or less of the re ance, by m of a switch which
projects behind the jantern. The electric lamp giv
much steadier light than the oil lamp, does not sm«
and can have its intensity varied by fixed amounts: with
such a lamp those cas re easily recognized in which
the brightness of the t is depended on to recognize its
color. With such a lantern the examinations can be made
by day in a darkened room or at night; the colors do not
fade. = A large number of combinations of color and in-
tensity can be made by means of the two discs; the size
of the colored area can be varied. The ground and smoke
glas with the colors give something of the effect of fog
and smoke'in the air, and the illuminated numbers enable
the record of the examination to be quickly and easily
made. In the Donders lantern the smallest opening
through which the colors are seen is 1 mm. in diameter,
but in practice it is a tedious process to make a fair ex-
amination of railroad employees with this small opening
at the given distance of 5 metres, or sixteen feet; and for
the practical purpose of testing the color perception of
the central portion of the retina it is sufficient to have the
opening 2 mm. in diameter, and place the lantern at a dis-
tance of twenty feet from the p on examined, which is
the distance used in the tests for form vision. With col-
ored lights the recognition of the signal does not depend
on the ual angle to the same degree that it does with
form signals, or letters, and under favorable conditions
the color of a switch or semaphore signal can be seenata
distance of more than a mile.

In the ordinary tests with my lantern the candidate
is first asked to name all the colors, as seen in pairs
through the largest opening, as “right red, left green
etc.: then the upper disc is turned to close one of the
openings, and the diaphragm is piaced to bring its small-
est hole opposite the other opening The candidate is
then asked to name the colors as seen singly, through
fhis 2.mm. hole. In this way, even when no smoke
glasses are used, the name is ren to a color thirty-nine
fimes in each test, and it is very rare to find a man who
passes the lantern test and fails with the worsteds, but
this will occasionally occur. On the other hand, I have
had four men, in about a year and a half, who pa ed
the worsted test. both Holmgren’s and Thomson's
out difficulty, but who failed badly with the lantern.
Thev were excessive users of tobacco, possibly with some
addition of alcohol, and had a small central defect in the
retina, which was so small that the retinal image from a
skein of worsted held in the hand extended beyond the

ted atea. and the color could then be recognized at
but with the signal light the image was formed
wholly within the aff
be recognized.

Tt is not easy to fix a standard for color vision which
shall exclude all the dang , and shall not ex-
clude some men in less important positior who may
have a somewhat feeble color perception vet not

enough to make them dangerous. The rule of New
Haven road is as follow p person can be consider 2
to have satisfactory color perception who callsa red light
green, ora green light red, un any of the varying
ditions of the lantern tes

or Teds with the greens, as looking like th
test skein, and selects any of g blues i
greens, with the rose or red colors, as oking like the
test skein of the worsted test.” A n ake of one or tw
confusion colors, with the green test in, would not be
sufficient to reject the applicant, but stakes with both
egreen and rose tests, or the confusion of red and green
in the lantern test, would reject him.

The New York, New Haven, and Hartford Railroad,
which operates 2,060 miles of track and has 29,000 em-
ployees, has recently put in effect a.very cc mplete set of
rules to sovern the examinations for vision, color sense,
and hearine. These rules were drawn up by me about a
year and a half ago for use on a part of their lines, and
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have worked so well that they have now been improved
and extended over all the lines controlled by this company :
and as they may serve as an example of what is intended
to be a thorough and fair examination, they will be quoted
in full.* The rule inregard to “test glasses” is intended
to detect cases in which there is suchan amount of hyper-
metropia as would, in the course of years with increasing
presbyopia, bring the vision without glasses below the
standard required. Itis not so completea test for this con-
dition as could be desired. but it preventsa number of men
from entering the engine service who, with advancing
years, would find it difficult to pass the vision test. The
other rules are self-explanatory. Charles H. Williams.

INSTRUCTIONS FOR EXAMINATION OF VISION, COLOR SE
AND HEARING.*
(The New York, New Haven and Hartford Railroad Company-)

Each Examiner appointed by the Division sSuperintendent. subjee
to the approval of the General Superintendent, will first be himse
mined as to his vision, color sense, and hearing, and if this test is
actory will be instructed in the use of the following material,
nrnished Di n headquarters.
2rd test letters on cards, including cards on which
are printed ; for testing the acuteness of visi
with reading matter in print of vario
in orders written on the manifold copying
reading test.
A set of 3 en worsteds (125 colors, each with
numbered t s G 1 testing lantern, with 13 glasses of
different colo: and arranged to show either one
or two colors at a time the color sense.
4. A ratchet acoumete > hearing
5. Two pairs of sp s, one with plan

P ses, the other with a
lens iwo diop for each eye.

vex ler
Blank forms and ¢ ificates, for noting the result of tae exami-

made in a well stance
sured from the L typ he per 0 be ex-
uld be provided so ths TOOI

rlored worsteds must be

amined. Dark shades
can be darkened for the
d from light and dust w

ts of the tes
, in each ca
accordir

forward it to the ofl
sion copy has been tak S I
The examinations st 2 ed. S e re nervous
plenty of time,
T« taken of them. Do
esence of those not con-

separately, so that no assistance
e who are defective. Much
fill in the record on fo
ihe examination proc
to a Board consist

ompletely cov
t Armiy : he no:
: hang one of the 2 c:

1 in a good T . but
ers on the card. If he can

ore than one

s als d corr
I

of test typ
rectly ; in this case 2 cannot
ters on the 2(-fo

»t see them at
1allest that
be noted

ng the
line t t
read eor

Repeat this tes SeCO eve, > i (| its
turn. If the v i ves

yoting on the form T 523, under

jion with the glas:

i cards. the tagzed Holmgren worsteds, the
het acoumeter 1ed from Millar &
Bos Ma: The lantern can be had from

Street, Boston, or from E. B.
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one f.f(]\.- cards with the semaphore
si;:uul.-a at a distance of 1s in the first vision test, and with
ach eye separately have son being examined read the sigr
as stop or proceed, beginning at one end of the card with one
and at the other end of the card with the other eye. Repeat the test
with (mmtnu of the semaphore ¢ . ¥ es open, and note
the d nce in feet at which the si : e read correctly without
S used for tFu e desiring
on is less than 20
3 of print re wd 1ulFt‘( tly at
distance of ¢ 4 i zhes. sither with or without
11s0 whether manifold train orders can be read correctly at

POSITION SIGNAL

:s.—In the case of men making d]»!»]ll ation to enter the
> service, either as a new employe 5 - from some
her department, the following add £ # ) ade.
one pair of the test gla in spe > 7
applicant, and have him read another of the
then try the other pair of 5 If he can re
the plane , but cannot read ther
nifying. note on the form, und
tisfactor but if the
th IJH\ of S, ** test with te
Engineers and in the se
S: ve 20/20 or

of Remarks,
ters can be 1 t

from the 1
in, and place them beside
3 ted to find an exact ma
all the colers that appear t
s the test skein, b I
sk (1'1! .

» hi

brown confus
neral color as
the T 1, th
to the test

»erson be
him like t

ith any eolor

the diaph

vith one si
i fJum |Iw

> the distar
him turn
he test.
fore, note the greatest ¢
f 1 acoumeter can
1Iw:-l \tw acoumeter by its nar
1b, not shiel 3 f
ard the person being ex:
—-Under the head f[ liz ¥ ny incident which
pair the accuracy 'f as ping steam, etec., or
which gives anj i in regard to the

v edge between t
rs, and with one

XE juired to pass an ex-
aminat vision, color - & 12, will be re-¢ nined as
follows: 1. At the end of mm Years I'n-m rhw dJll‘ of the last exami-
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nation ; or, yearly (for vision) in Class A if one eye is founc
less than 20/40 of normal vision. 2. After any accident “11“1' }ﬁn.ﬂ’;‘{ﬁ
be caused by defective vision, color sense, or hearing. 3. After any
,.q,..;h accident. or after recovery from any \--\t-'v illness, or Hﬂer
mn.hm-\‘.!inn of the ;I\-a or eyelids I{ 3efore promotion. 5,
IH! vision, in case of enginemen and filremen who () /5
ul vision with hoth pairs of test glass lm\p,,u/;ao
)S OF ACUTENESS OF VISION > following standards
of acuteness of v n will be considered as satisfactory for the differ-
ent classes mentioned. These standards must be strictly observed,
but if in the opinion of the Division Sup itendent any exe eption
shonld be made, the m r must be referred to the General 8 Superin-
tendent for final deci n, with full report containing the reasons

therefor

xamination of
ose in the Service.

Not less tlmn 20/30

with both

without glasses
should als

tested separately an

the _\i.\i‘_su of each

noted.

arately, |eye

{On Entering -examination of
3 or Pror ose in the Service.

Not s than 20/40
with both eyes open,
without !
eye

Not less than 20/40
both e, open,
1 or without glas:
h eye should
tested sepa-
and the vision
noted.

t less than 20/50
with both eyes open
or without

the ac thPnP-».s
vill Tey the
ion \-uperm—
mination, and
approval of the
, Telegraph

ss-
I\n- dated and
s presence by

>d to pa
mpany X
lance with the
AMBERLAIN.

FORM
York, New n and Hz

s that 1.

Signature of mrl} vmmluui.
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Color Perception.
Color Percepilion.

THE NEW YOREK, NEW

Record of Eramination of Sight, Color

HAVEN AND HARTFORD RAILROAD COMPANY.

- DIVISION.

i

ind Hearing.

Acuteness of Vision,

without Glasses.

Reading Test, b yes Open,

Without With
Glasses. | Glasses.

Distance in feet, ai ich standard test-type

are read,

Smallest line of

-d tesi-type Tead cor-

Size of reading test-type read correctly,

Written train

[

o) g
or No).

on Signal Test, without glasses.

Distance in feet at whi

-h eard with semaphore arins can be read correctly,

Right Eye.

Left Eve.

Both Eyes Open.

COLOR SENSE.

Numbers on the Skeins in Standard Hol

similar to Test-Skeins.

Testing
Lantern,

two

Nur T
shown. #

HEARING.

Number ¢

f feet at which numbers or words can be repeate

correctly when spoken in a

conversational tone.| Right Ear,

Left Ear,

Number of feet at which ra

tehet aconmeter ca

Right Ear, Left Ear,

REMARES:

Examiner.
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