DEPARTMENTAL COMMITTEE ON SIGHT TESTS.

MINUTES OF PROCEEDINGS

BEFORE

THE

DEPARTMENTAL COMMITTEE

Appointed to inquire what Degree of Colour-Blindness
or Defective Form-Vision in Persons holding responsible
positions at Sea causes them to be incompetent to discharge
their Duties; and to advise whether any, and if so, what
alterations are desirable in the Board of Trade Sight
Tests at present in force for Persons serving or intending
to serve in the Merchant Service or in Fishing Vessels,
or in the way in which those Tests are applied.

Held at the Board of Trade, 7, Whitehall Gardens, S.W.

FIRST DAY.

Friday, 8th July 1910,

PRESENT:
The Right Hon. A. H. D. Acrawp (Chairman).

The Lorn Rayieicu, QM. F.R.S.
Mr. Rayyoxp Beck.

Captain THoMAS GoLDING.
Professor Francis Goren, F.R.S.
Mr. Noryan HiLL.

Mr. Epwarp NErrLesuair, F.R.C.S.

Mr. J. H. Pansoxs, F.R.C.S.

Professor J. H. PoxnTInGg, F.R.S.

Professor E. H. StarLiNGg, M.D., FR.S.
Dr. WiLLiam WaTsoxw, F.R.S. -
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Sir Warnter J. Howerr, K.C.B., called and examined.

1. {Chairman.) I think you are one of the Assistant
Secretaries to the Board of Trade, and Chief of the
Marine Department, ave you not —Yes.

2. We should e gld to get some iden from you
of the present position of the Board of Trade with
regard to their sight tests. The tests date Lack I
think to 1877 ¥—Yes. In 1876 the British Chargé
d’Affaires at Stockholm reparted upon certain inquiries
which Professor Holmgren was then making into the
colonr-vision, in particukwr, of railway employés. It
was in consequence of thuse reports that the Marine
Department of the Board of Tiude in January 1877
Legun to test the colour-vision of candidutes for certi-
ficates of competency us master or mate in our
merchant service. I should perhaps point out that the
Board of Trade, for the purpose of granting such certi-
ficates, were authorised by section 132 of the Merchant
Shipping  Act, 1854, to luy down rules as to the
conduct of the exmminations and as to the qualifications
of the applicants. Tt was wunder this section that the
original sight tests were instituted : the Board of Trade,
that is to say, made a rule that ability to puss a colour-
vision test should he one of the qualifications required
of candidates for masters’ or mates’ certificates. The
provisions of section 132 have been re-enucted in
substance in section 94 of the Merchant Shipping Act,
1834, and it is under this latter section that the tests
ire now applied,

3. Will you tell us why it is the Board of Trade
regard colour-blindness as dangerous in an officer of the
merchant service —It is evident, I think, that an officer
in the merchant service requires good colour percepiion
for several purposes. Ships, for example, use coloured
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flags to communicate with each other according to the
international code of signals. I suppose it is not often
that a2 man will be left to read signals of that kind alone,
and I do not wish to lay too much stress upon the
point. Aguin, it was once suggested to me by the
president of the Mercantile Marine Service Association
that good colour perception may enable & man to judge
the depth of the water by its colomr. He thought it
might become an important point where o man had to
navigate a ship among coral reefs, for example ; and e
told me that at Mombasa he hud been able to judge
from the colour of the water how to steer his ship.

4. Still it is at night, 1 suppose, that good colour-
vision is considered to be soimportant >—Certainly. It
is perhaps unfortunate that red and green, the colours
which the colour-blind are most likely to confuse, are
in practice found (besides white) to be the best for
sighal lights. The Royal Society’s Committee pointed
out—it is on page 15 of their report—that a pure blue
light would be the only one that a man suffering from
the commneonest formns of colour-blindness would be able
without fail to distinguish from a red one. But a blue
light, for reasons for which I will refer you to the
report, is an hnpossible one for ordinary use, though
there are a certain number of blue coast lights in
existence.

5. Ithink I had better ask you to give us some
account of the lights that an officer may ordinarily
be required to distinguish at sea?—In the first place
he may have to pick up the lights of beacons, buoys, or
lighthouses; and sometimes he will have to distinguish
them from the lights of a town. In thesecond place he
has to look out for the lights of other ships, and here
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I should perhaps explain briefly what lights a ship is
required to carry.

6. I think a good many of the Committee would be
glad to have that point made clear ¥—Practically every
sea-going ship is required by international agreement
to show between sunset and sunrise (while she is under
way) a red light on the pot side and a green light on
the starboard side. In a sailing ship these lichts are
geperally, T believe, himyg forward, at the break of the
forecastle head or in the fore rigging; but foreign
ships sometimes hang them in the mizen rigging. In
a steumer, on the other hund, they are generally on the
navigating bridge, unless there are lighthouses on the
forecastle head.

7. Am I richt in taking it that every vessel must
curry these two lights, red and green, steamers und
sailing ships alike?—TYes, but a steamer must also
show a white masthead light ; and she may carry a
second white masthead light. But in the latter ease
certain conditions apply. of which the most important
is that the aftermost licht must be at least 15 feet
higher than the forward one. I should add that these
white lights must be visible on a dark night with a
clear atmosphere for at least five miles; while the red
and green side lights must be visible for at least two.
There are certain exemptions in the ease of small boats
(which must. however, earry o speeified light of some
kind) and there are other regulations for ships at
anchor, aground, or engaged, it may be, in towing
another vessel, in Liying a eable, or in fishing. T will
however, hand in a copy of the Regulations for
Preventing Collisions at Sea, in so far as they deal
with lights, which will give the Committee any details
they may desire and will show, for example, exactly in
what direction the lights to which I have referred must
be visible. (See Appendix A., No. 1)

8. May we have copies of that for each member of
the Committee ?—Yes.

9. Then are there regulations preseribing the exact
colour of the red and greenlights >—Yes: In 1891 the
Board of Trade adopted the standard tints used by the
Admiralty, and in 1892 they adopted a special standard
green for use in electric side lights. I will put in a set
of the glusses which the Board issue to their officers,
Besides the standard green for electric light there are
‘two shades of red and two shades of green for use in
oil lamps, lenses or slides of these or of intermediate
shades of red and green may be passed. But full
details as to colour. size of wick, &c., are given in the
Board’s Instructions as to the Survey of Lights and
Fog Bignals, of which T will put in so much as is
relevant. The documents und glasses I will hand in
for the information of the Committee. (Handing in
the same : sce Appendix A., No, 2)) -

10. 'Why are there twoshades of red and two shades
of areen?—That is just the seale; they must not he
darker than the one or Ilighter than the other. Theyare
to show the extremes.

11. Is there any international agreement about the
exact tint or shade of side lights >—No, not as to the
exact tints. Of course it is done by international
agreement. I feur that the Board of Trade have no
complete information ais to the requirements of foreign
conntries. But T believe that the question was inves-
tigated scientifically in Germany about 1893 and 1894 ;
and regulations issued that the tint of the port side
light should preferably be copper colour and that of
the starboard light bright blue green. not yellowish or
STSS greci.

12, Could we get more complete information as to
that *>—We could certainly endeavounr to give you that
if you wished it, or anything else that the Committee
wish to have. _

13. Now will you take us back to the ship at sea
and tfell us who is responsible for looking out for
lights at night >—There will always Dbe three persons
on the deck of « ship of any size that is under way at
night. First of all there is the look-ont man, who will
almost invariably be one of the able seamen; secondly,
there is the officer of the watch; and thirdly there is
the helmsman, whose main duty, of course, is not to
look out but to steer. On some steamers the look-out
will be wp aloft in the crow's nest; but in ships

where there is no crow’s nest he will be placed
upon the forecastle head in fair weather, und will stand
on the bridge, generully on the opposite side to the
officer of the watch, when it is too rough for him to go
forwad.,

14. He is there to report anything that he sees,
especially lighis >—Yes, different ships have slightly
different ways of reporting lights. On board some
ships—especially, I believe men-of-war and liners—the
look-out gives the colour of any Iight thut he picks up.
He will call * Red light on the port bow ™" or +* Green light
vight ahead.” But on some tramp steamers the lock-
out will generally report simply ** Light on the starbourd
bow.” # Two bright lights on the port bow.” I shonld

add that a white light is usunally called a bright light

at sea. He is reporting, of course, to the officer of the
wateh, whose place is near the helmsman ; and it isthe

officer who is ultimately responsible for the correct

reading of the light, whether the look-out repoirts its
colour or not. '

15. Then in anything like crowded waters the officer
of the watch will be drawing constant inferences from
the lights that he sees >—Yes, if he secs a ship's lichts
clearly. he can tell whether she isu stenmer or a sailing
ship, and he can judge, generally speaking., in what
direction she is going. For example, if he seées a rerl

light on his port bow, he will know that the ship which.

carries it is going in the opposite direction to his own.
or in some other dircction involving no danger of
collision. Iam trying to confine myself to the state-
ment of a very simple case, und 1 hope that I am
making the point cear.

16. Then it may, I take it, Le u matter of doult:
how fur a colour-blind man is wnable {o distinguish the

colour of a light at sea under certain conditions. But

it is not a matter of doubt. I imagine. that if a mam for
any réason does mistake the colour of another vessel’s
lights, he becomes at once a source of danger *—Inmy
opinion he does most certainly; it follows from his
mistuke that he will draw a false inference as to the
course of the ship whose lights he is watehing, and T
need not, I think, point out how readily such a false
inference may lead to disaster.

17. One of the difficulties- we find from your
eviderice is that the Board of Trade do not appear, as
a matter of fact, to have divect kunowledge that any
particular disaster at sea is traceable to such a mistake ?
—1TI do not think that they have, but I do not wish the
Commitiee fo infer that such disasters are not likely to
have oveurred. There arve it cerfain number of ships
that disappear inexplicably, and a certain number of
collisions for which it is impessible to account. Such
casuilties are, of course, the happy hunting ground of
the man with a fixed idea. One man, I mean, will
attribute all the unexplained losses to the new load-
line regulations; others will put everything down to
mistakes in the reading of lights, to uncharted rocks,
to derelicts, or what not. I find it hard to believe that
defective vision may not have caused some of these
disasters. There is also this consideration to be horme
in mind, that whatever criticisms huave Leen levelled
against our tests, they have undoubtedly prevented
mauy short-sighted and colour-defective persons from
holding responsible posts in the mercantile marine.

18. Of cowrse if no proof could he ohtuined in {he
old days of accidents having Dbeen caused by defective
sight, it is even more hopeless for us {o expect such
proof now, when eficctive tests have been employed for
some years in this country and probably in others >—
I think that is quite un irresistible inference.

19. Have the Board of Trade ever received infor-
mation of mistakes due to colour blindness having
been noticed at sea, even though they led to mno
disaster >—1I do not wish to suggest that such mistakes
have often been reported to the Board. But perhups
I may call the Committee’s attention to the evidence
of Captazin Heasley. given on page 47 of the Colowr-
Vision's Committee’'s Report, as to the mistake made
by his second officer. I should also like to read you
an extract from a letter addressed to the Board by the
master of the harque “Pern” in 1894. « The time
“ was about 11.50 p.m. and the weather was quite clear
“ with a starry sky. One of the men on the look-out
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* reported a light on the port bow. I asked the mate
“ «What kind of light is it?’ and he replied - A red
“ light, sir.” 1 went for my glasses, and on looking
“ through them found the light to be a green one.
* T cried out, * Thatbe damned. It's agreenlight, I
gave orders to about ship, and this order was.carried
“ ont, and as we passed on the starbeard side of the
“ steamer, I could easily have thrown a stone on to
“ the deck of such steamer.” I may add that the
flicer to which that complaint refers was tested by
the Bourd of Trade on his retwm to Eugland. and
found to be colour-blind. An endorsement to that
effect was made upon his certificate; and at a later
date it was cancelled on the ground of his colour-
hlindness by the London Local Marine Board.

20. Of course other instanees of that kind might
easily have happened. What led the master of the
“Peru” to write to you. Was it simply fo give you
information *—Yes, 1 think so. He probably thought
it was dangerous and should be stopped.

21. Of course the same kind of thing might have
happened and the master might not have written to
you >—That is quite possible. I think in the majority
of cases they probably would not do so.. They would
be afraid of doing their officer some injury. or some-
thing of {hat sort. - '

22 Shall we now go back to the institution of
the sight tests? It would be useful to the Committee
to have a little history of the tests before them from
the beginning. Will you give us a brief account of
the original test?—Yes. The original {esé was 2
colour-vision test only; there was no forn-vision test
until 1804,  In Jawnary 1877 the Bourd of Trade
issned a cvircular to the examiners of masters and mates,
of which I hand in & copy (see Appendix A.. No. 3).
It directed that -<all candidates for examination for
“ masters’ and mates’ certificates should pass a test
“ gxamination as to their ability to distinguish the
* following colowrs, which enter largely into the
“ gombinations of sigmals by day or night used at
“ gen. nmamely, black, white. red, creen, yellow, and
“ blue.” Cards and glasses of those colours were sent

.
-

to the examiners, who were direeted to make sure

that a candidate could distnguish cach of them
without mistake. DBut no special insbructions were
viven at first as to how the curds and glasses should
be used.

23. Was that examination limited to actual cun-
didates for certificates >—Yes, originally : the Board of
Trade have gradually spread their net wider. Bub I
think I can give you a clearer idea of the matter if
I first describe the evolution of the tests, and then
turn back and show how the number of persons to
undergo the test has increased. In 1885.a kerosene
lamp and cards and glasses of an improved patfern
were issued to examiners, with a eircular giving in-
structions for their use. I will put in a copy of that
circulay (though it is printed on page 92 of the reporb
of the Royal Society’s Committee on Colour Vision).
In this circular the luminosities and dominant wave-
lengths of the colours used in the test are inserted from
the report. (Sec Appendix A., No. 4.} I will only
add that a candidate was required by this test to
prove his ability to name the various colours shown
him. If he appeared to be uncertain as fo names, he
was required to mateh the coloured cards.

24. How long did that test continue in force >—Ib
continued till 1894. But in the late eighties the
question of colonr-blindness atiracted 2 good deal of
attention, and when the Royal Society offered in 1890
to appoint a Committee to inquire into it, the Board of
Trade were glad to aceept their offer. ' A Committee
was accordingly appointed in March 1890, with Lord
Rayleigh as Chairman, and reported in April 1892,
The Committce have, I believe, copies of that report
before them. '

25. That was the starting point of the présent'

system of sight tests >—Yes, the present tests were
modelled very closely on the Committee’s recommen-
dations. Theregulations for them were framed, at the
request of the Board of Trade, under the close personal
supervision of Captain (now Sir William) Abney, who
had Leen Secretary to the Committee. He also under-

took the instruction of the examiners in the tests;

but I should propose to deal with the important
question of the exuminers later in my evidence, and
to give you now an outline of the tests which came
into force in September 1894, and are now held at
32 different places in the United Kingdom. These
tests, as suggested in the fourth and fifth recommen-
dations of the Comiittee (page 2 of their report), are
three in number: & formm-vision, a ecolour-vision, and a
colour-ignorance test. :

2G. We do not, of course, wint to cross-examine
you upon the scientific details of the tests, but we
should be glad if you would give us some deseription
of each of them?—The form-viston test is based on
Snellen’s principles, as laid down in Appendix V1. of
the repmt (page 113). 1 will put in a copy of the
regulations at present goverming the sight tesis, as
well as examples of the Snellen sheets of letters used
in the form-vision tests. The sheets marked I are an
example of those in use from 1894 to November 1909.
Those marked . came inte use on the 1st November
Inst, and are drawn to Snellen’s prescription with
greater aceuracy, I understand, than their predecessors.
(Sve Appendix A., Nos. 5 and 6.) A higher standard 1s
in course of being introduced into the form-vision test,
which is consequently at present ina transitional stage,
The Colour-Vision Committee, in their fifth recommen-
dation, said that it wonld generally be sufficient if
hal-pormal vision in each eye were required of
candidates. As a matter of fact, in the old form-
vision test (which ull candidates will he allowed to
take up to 1st Januvary 1914, and, thereafter, anyone
who has wained a certificate before that date), a can-
didate is allowed to use Dhoth eyes at once, and is
required to attain a standard which is, I am informed,
practically balf-normal vision. You will find that
standard expressed in terms of the leiters which a
candidate is required to read at a distance of 16 feet
from the sheets of letters in the regulations of which
1 have put in a copy. Between 1894 and 1909 sheets
of black dots on a white ground were issued for
testing men who cotld not read. But the fest was
not a very satisfactory ome; it was very little used,
and has now been abolished. _

27. Under what cireumstunces did you decide that
the standard should be raised above that suggested by
Lord Rayleigh’s Committee?>—The question of sight
tests came under discussion at the Colonial Merchant
Shipping Conference, which met in London in the
spring of 19407. Stress was then laid upon the addi-
tional tests which @ New Zealand Shipping Company
had found it desirable to ifnpose upon their officers
at regular intervals during their career, and a unani-
mous resolution was carried—**That the Board of
“ MTrade be urged to take into immediate consideration
“ the question of eyesight tests with uview to effecting
“ an mmprovement, if found necessary.”

98. Is there a verbatim report of the discussion
which led to that resolution?>—TYes, it is all reported
and published in a parlizmentary blue book.

29. I mean to say were there grounds urged then.
such as accidents which could be traced to defective
vision, and matters of that sort?—I do nob think any
specific cases were given. I had to meet the resolution,
and I rather took the line that our regulations were all
right. But the New Zealunders scemed to be very
much under the impression that they wanted levelling

‘u

30. (Mr. Norman Hiil) I was at that Conference

_and there really was no argument upon that. It was

a compromise >—Yes, it was n compromise resolution.

(Mr. Normuwx Hill) There was a great deal of
compromising done at that Conference, and from the
shipowners’ point of view we were dealing with far
more serious matters than these.

3. (Chatrman.) It is rather important to know
the circumstances under which the resolution was
passed ?—Yes. But I should Iike to say in reply to
what Mr. Norman Hill has just said, that from' my
point of view nothing could he more important than
this inquiry on which we are engaged. Of course. the
whole hasis of the interference of the Board of Trade
with shipowners is that of safety. The Board realized
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that the increased speed of modern ships, thongh it
hid undoubtedly been accompanied by iucreasing aids
to navigation, had made good eyesight of growing
importance to officers in the merchant service. I think
that is quite obvious. On November 1st, 1909, there-
fore they introduced, with the advice and assistance
of Sir William Abney, a somewhat higher standard of
form vision test, and any candidate at his option may
now undergo the new test instead of the old one. 1
will refer again, if I may, te the regulations for the
details of this higher stundard, under which a candidate
must have each eye tested separately, and must possess
full normal vision in one, and not less than half normal
vision in the other. I should add, that the Board of
Trade caleulated, from zn analysis of the results of
their tests during several months. that about ten per
cent. of those who passed the old test would fail to
pass the new one; but. as I have already mentioned,
no hardship to existing interests will be involved. since
anyone who holds u certificate before Jummary 1st,
1414, will not be required to pass the more severe test
in order to obtain a higher certificate. 1 think we act
in u spirit of reasonableness and with a desire not to
be hard on eandidates who require to pass the form-
vision test. That will become general in 191L

32. Has this matter heen a subject of complaint in
any quarter >—No, I have heard of none.

33. (Mr. Norman Hill.) Tt will not come into opera-
tion till January 1914 2—No, unless i candidate e¢hooses
to take it voluntarily.

3+ (Chairman.) I suppose it is not generally
Inown?—Yes, it 1s known. A great many of the
candidates are mnow very sensibly tuking the new
tests.

35. Then do the Bourd of Trade, in their regula-
tions, luy down absolutely that the form-vision test
shall always be applied before either of the other
tests *—Yes; that rule again is the outcowe of the
Colour Vision Committee’s Report. They distinguished
between two kinds of colour-blindness, congenital and
acquired, the latter heing due to injury, disease, or
excessive smoking. The congenital type, they reported,
wus often accompanied by good form-vision, and could
only be detecled by a test with colours. It was also
incurable. The acquired type they considered to be
accompanied invariably by defective form-vision. If,
therefore, the colour-vision test proper were always
preceded by a satisfactory form-vision test; men
suffering from acquired colour-blindness wonld always
fail to puss the first test und would never reach the
colour-vision test ab all. There is this additional
reason for the rule, that*a mman with acquired colour-
blindness can often detect the colour of objects of the
size, for example, of a skein of wool, “particularly,”
as the Committee said, “when the diseased. aren is
confined to a small central spot in the retina” (page
22). Tt is, therefore, important not to depénd upon
the wool test to detect colour-blindness of this kind.

36. Are you quoting from Lord Rayleigh's report?
—7Yes, the report of the Royal Society, page 22.

37. There is a reference there toa pellet test devised
by Sir William Abney. Do you use that >—Yes. The
Board of Trade provided their examiners with sets of

pellets in May 1895, I will hand in o set of these’

pellets and a copy of the circular explaining the fest,
which the Board issued in that year (handing in the
samé). The pellet test has since then heen applied,
for purposes of diagnosis, to all those who fail in the
form-vision test. Its principle is exactly that of the
wool test. which I will describe presently, and failwe
to pass it implies that the defective form sense is due
to disease or uecident. Candidates who cannot pass
this test ave failed at onece by the locul examiner;
there is no reference to the Frincipal Examiner of
Masters and Mates in London, as there is in the case
of those who fail with the Snellen sheets only.

38. Is there any appeal >—There is no appenl.

39. Can a candidate who has failed in form-vision
never appeal against his failure?>—Not in ordinary
cases; he is allowed, yon see, to be re-examined at
intervals of three months, and the fea for entering for
the sight tests is only one shilling. As a matter of
fuct, the Board have allowed two certificated officers,

who lad failed in form-vision, to be specially examined
in London. But they only allow such an appeal in
doubtful cases, where a eandidate’s certificate miy be
at stuke. But, you see, he can go up and try the
sume test again and again. _

40. Now I think we may pass on to the colonr-vision
test. There has been a great deal of controversy about
that test, I believe®>—Yes. The colour-vision test,
introduced in 1894, In accordance with the fourth
recommendation of the Royal Society’s Committee, was
a wool test based on Professor Holmgren’s principles ;
in faet, the original sets of wools issued to examiners
were obtained from Professor Holmgren himself in
Upsake.  That wool test, with slight modifications,
which T will presently point out, is the colour-vision
test still in force. Eluborate instrnctions for its
conduct: are given in the Regnlaiions I hiave handed in,

amd I think that I cannot do better than hand in also a

specimen set of the wools as they are at present issued
by the Board of Trade to their examiners (handing in
the sume). It is a complete set.

41, I suppose those are exactly the same as we shall
see in a fortnight’s time when we are going to pay a
visit to the Imperial College for the purpose >—Yes.
In jts original form, the test was condueted with three
“test skeins,” light green, pink (some people call it
magenta), and red. In addition to these three skeins,
133 small skeins of various selected shades were laid
out on a white cloth, the eandidate was shown each of
the test skeins in turn, and was asked to pick ont and
place beside it any skeins of the same colour as the test
skeins, though they might be lighter or durker. In
order that a candidite might not fail through mis-
understanding what was expected of him, the examiner
was instructed to go through the test himself hefore
the eandidate, if necessary, or to let him wateh other
eandidates being put through it.

42. Has there been some slicht modification in
the testing since 1894°—Yes. There has not heen
any fundamental alteration in if, but last antmnn two
new test skeins were added on Sir William Abney’s
suggestion—purple and yellow. This addition was not
nuide with iny idex of raising the standard of colour-
vision to be required from candidates, but was simply
desigmed to provide a more emphatic demonstration of
colour-blindness where it existed. :

43. 1 snppose that did not make the test uny harder
on the candidate *—No, '

4. It was only un additional proof >—Yes., At the
sime time several alterations were made in the rules for
the conduct of the test when the regulations which I
have handed in were issued in October last. As they
were designed to bring the test more into accord with
the spirit of Holmgren's instructions, I think it would
hardly be fair to describe these latter alterations as
modifications of the Holingren wool test. Under the
old regulations, a cundidate was given an opportunity
at the end of the test of putting back imto the heap of
wools any skeins that he thought upon reconsideration
he had chosen wrongly. That privilege, which may
easily have led to the passing of a ‘colour-blind can-
didate, has under the new regulations been withdrawn,
Further, the examiner is required now to make a note
of uny incorrect skeins which the eundidate * seriously
handles™ or compires with a test skein. I mean if he
takes it up or half puts it down, or something of that
sort, the examiner will make a note of it. I may
perhaps refer to the remark upon page 21 of the
Colour-Vision Committee’s Report—there is but
“ little doubt that abmost as much informition is
* conveyed to the examiner by the way in which the
* different skeins are picked up to match the test
* skeins as by the absolute matching itself.”

45. 1 gather that you attach some importance to
these alterations in the instructions for the wool test ¥
Yes. While we do not wish to exaggerate it, I think
that the value of the wool test depends so much on
the way in which it is applied, that these reforms, if
apparently trivial, were really not unimportant. I
should add that Captain Harvey, the Principal Exa-
miner of Masters and Mates, went round the areat
majority of the exanination ports in the course of last
summer and autumn, mnd he then took the opportunity
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of supervising the examiners personally while they
were conducting the test, and impressing upon them
that it must not be allowed to degenerate into a
mechanical operation.

46. We are thinking of seeing Captain Harvey.
Do you think it would be useful for us to eall him ?—
Yes, I think he will be able to give you very valuable
evidence.

47. Do you think that the examiner must not be
conlent because the candidate has achieved a certain
number of matches >—Yes. 1 feel it a little difficult to
define the proper attitude of an examiner, but perhaps
I can express my meaning by saying that he must wet
into touch with the candidate. However, that is only
one side of the question, and I will return to the point
when we are going more specifically into the question
of the examiners.

48. Is it your general view that it has muade ihe
whole thing 2 more certuin meuns of detecting colour-
blindness >—I think there is evidence of that, though
I do not wish to more than suggest the point for the

consideration of the Committee. The Bourd of Trade

are anxious to secure a thorough investigntion. There
is another point I ought to mention. Since June
1909 an wnusval number of cindidates have failed in
the colour-vision test who had passed it on a previous
oceasion. :

49. Does that meun an appeal >—No, they were
candidutes who had passed the test, for example, when
they came up for their first certificate; but failed to
pass on entering for a higher certificate. There were,
as a matter of fact, 13 such failwres in the 12 months
ending May 31st of this year.

50. Is that an unusual number >—Yes, that is an
unusual number. That is a fuct which from one point
of view I deplore, but I think it may also meun that
the tests have come to work more exactly. Itis only
fair to the Board's examiners fo add that six of the
13 were originally passed by one examiner, who has
since been specially tested and carefully instructed
again as to the proper way of conducting the test.
I think it might interest you to see two specimen
reports I have here of recent failures. They are most
interesting and most graphie in the way they are set
out (handing in the same), :

51. Will you describe the conditions under which
appeal is allowed against failure in colour-vision #—
A candidate who fuils in the wool test is debarred by
the Board's regulations from undergoing the test again,
but he may appeal against his failure, and in practice
the Board always allow him to be examined on appeal.
He is then tested by Sir Willinmm Abney or by Dr.
Watson with the help of the Principal Examiner of
Masters and Mates or his deputy.

52. Are they always present?—Yes. The Colour-

Vision Committee advised (page 19), * In cases of appeal

“ the examinations should tuke a wider runge. The
“ test with the spectroscope is decisive.” 1 will leave
it to Sir William Abney to describe the spectroscopic
test he applies to candidates who appeal, and will only
suy that the Board's nauticul advisers agree that it is
i very realistic one. There is a nofe upon it in
Appendix V. to the 1892 Report, page 113." Candidates
who pass this test have their expenses paid at a stated
rate, but cundidates who fail on appeal pay their own
in ordinary cases.

53. Do you think that the question of expense
deters enndidates from appealing who might ultimately
have passed if their defect had been more accurately
defined by the spectroscopic test?—I think it possible
it muy have deterred them in the past; and therefore,

-sinee June 1309, the Board bave allowed their Prineipal

Examiner to offer a4 candidate, whose case appears o be
doubtful, an appeal and to pay him his expenses. The
same method is now also adopted in the case of
certificate holders who fail in the test, and oceasionally
in the case of candidutes whose poverty might debar
them from coming to London and taking the risk of
having to pay their own expenses.

54. On the whole you do not think people are
debarred from appealing by expense ?—I think they
are not debarred on the whole.

0O a200

55. Do you think they have a clear idea of their
own interests *—Yes, I think so. We give every
considertion to exceptional cases.

56, Is there only one centre for appeal >—That is
so. The Colour-Vision Committee evidently amti-
cipated very few appeals. When the Board were con-
sidering the adoption of their proposals, they wrote to
the Committee suggesting that there shonld be an
expert—or rather that there might he an expert—at
each examination port charged with testing on appeal,
and they asked whether the Committee considered that
the doctors already recognised by the Board of Trade
at these ports for other purposes would be suitable.
The Committee replied that the cases of appeal would
probably be very few, and suggested that. at any rate
at first, only one or at most two such experts should Le
appointed. The Bouard therefore asked Sir Willium
Abney to test candidates on appeual. amd this, with the
permission of the Science aml Art Depurtment, he

" consented to do. I should perhaps add that this

assistance was given by him guite gratuitously while he
continued in the public service. I can only say that the
Board of Trade have set too high a value upon his
unique knowledwe of the subject and his special
apparatus to wish to transfer any of the appenls away
from London.

57. And the Board of Trade have still no wish to do
anything except to bring them up to one single centre ?
—No: unless this Committee comes to a different
conclusion.

58. But you say the number of candidates failing
has been inereasing of late years?—Yes. I will put in
statistics to show the results of the Board's examinations
(see Appendix A., No.7). One criticism brought against
them is that a considerable number of candidates are
Successful in their appeal; but that criticism loses
sight of the fact that Sir William Abney is able in
some cases to define, as of a4 harmless kind, a defect
which the weol test has discovered, and that men whose
cases appear doubtful wre sometimes failed locally and
sent up to him for final decision. It also makes no
allowance for the fuet that an occasional candidate
seems to fail in the wool test through sheer nervousness,
or perhaps through temporary indisposition. Some
such causes at least appear to underlie the failure of
small number of candidates with. it may be, practically

‘normal colour-vision to pass the local test; but I do not

wish to suggest that these cases are other than rare.
Their number is a very small proportion indeed of the
total number examined.

39. When you say “the wool test,” do you mean he
might fail in the local test and mmight succeed in the
spectroscopic test *—Yes. :

60. Which you look upon as being the most fair *—
Yes, the most certain.

61. (Dr. Watson.) T think it is mther this, that the -
examiners are not allowed to exercise any judgment.
Any mistake has to be fatal. I mean they are not
allowed to trust to their own opinion as to whether this
example is & bad one or not. Any mistake lLas to he
registered and the man is failed?  (Wilness.) 1 should
like to add a word or two to that. It is very important
thut the tests Jaid down by the Board of Trade should
be uniform throughout the country, and that we should
not have different minds exercising different discretions
in different ports. It would be eeriain to lead to the
absolute failure of any system if we had the sime
person being pussed in Lelh and failing in London,
Whatever tests we have, it is olwious they must be
uniform :imd they must be laid down definitely, and the
examiners then will do exactly as they =1~ told.

2, (Chairman.) But alvendy you have found a
dificulty in getting all the examiners to act in the
sime way >—We are so impressed with the necessity
of huving absolute uniformity thut we take every
possible precaution we can.  Whenever we see there is
necessity we miake inguiries. But I caunot teo much
emphasize the importunce of uniformity of practice.
Otherwise the Board of Trade would be blamed all
round.

63. Can you tell us what these examinations on
appeal cost the Board in a year?--I find that in 1908
they cost about 62I., while in 1909, when the number
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of appeuls increased. they cosl the Board ubout 1411
These figures are obtained by adding the fees paid to
the speeial exnminers to the expenses refunded to some
of the candidates who appealed.

64 Then I think we are left with the colom- -

jvnorinee test. We need not spend very much time
on that >~--No. In practice no cundidate has ever failed
to pass it. It consists in the naming of u few of the
more obvious colowrs—red, green, and so on—umd it
would of course prevent a foreigner. who did not know
their nines. from passing the sight tests. Staff-Surgeon
Preston, RN, told the Committee of the Royal Society
{p. 60} that he had also found boys of the agricultural
labourer’s ¢lass to be colour-ignorant sometnnes bub
the Board of Trade have had mno difficulty in tha
respect.

65. We are asked fo determine what degree of
colour blindness renders an officer incompetent to
perform his duties. I gather from your evidence that
the local wool test will detect colour-blindness of
varying degrees, but that the Board do not attempt to
judge from a candidate’s mistakes with the wools the
degree of the colour-blindness from which he suffers ¥—
No, I do not think that they could do so except approxi-
mately. I must speak very cantiously here, for I feel
that I am on the borderlund of the more strietly
scientific field,. But I think our experience makes it
evident that a candidate who is serionsly colour-blind
may be coached to make fewer mistakes with the wools
than ome whe is less colowr-blind Lut is perhaps
unconscious of his defect.

66. I note what you say about the '-‘-p(:LtIOSLDpIG
test and T gather that by the more eluborate test you
would be more likely fo ascertain the true defect. Is
that your view >—Yes, quite.

67. I gather it may happen that a candidate is
failed by the wool-test, and if he were examined by the
more elaborate test he would be passed en the ground
that his defect was not of a kind or not of a decree to
render him dangereus at sea >—It is possible; but of
comrse every candidate who fails may appeal if he
wishes ;: and when he does so the question of degree at
onee arises.  The Board have never issued uny explicit
instructions as to the degree of colour-blindness which
they consider dangerous: but in ‘practice they have
followed in general the advice of the Royal Society’s
Committee in deciding whether a candidate should be
passed or failed on uppeal. I will read. with your
per mission, an extract from page 13 of their Report :—

: Incomplete colour-blinduess is less likely to lead to
“ accident than that which is complete ; but any
* colour-blindness in which there is approximately
“ a neutral or grey point in the spectrnm should
“ be regarded with great suspicion. On the uther
* hand, there are many people who have a slightly
¢ shortened spectrum, who are yet able to distinguish
“ all colours and see no neutral point. these canmot, he
- vonsidered to be practically colow-blind.” When
a candidate is examined on appeal, Sir William Abney
or Dr. Watson reports upon the degree of his defect,

if he has one, and the Board, with that standard in

their mind. and advised by their principal examiner,
decide whether he should be pussed or nof,

68. Is it a difficult matter somelimes to decide that;
particular question on the report?—TYes; but in
ordinary cases the report of the specizl examination
is generally fairly definite.

69, May we see copies of the reports that you have
received >—Yes, certainly; and of course I will arange
for you to see anything else that you wish.

70. Will you tell us who in practice come to have
their sight tested by the Board of Trade?—Well,
candidates fall into two classes; some undergo the
fests us a mnecessary part of their examination for

_certificate of competency : others come up voluntarily,

at least so far as the Board ave concerned, What I
mean Ly that is that some insist on their upprentices
being passed. But that is entirely voluntary on their
part. When the tests started in 1877 the only persons
examined at all were the candidates for masters’ and
mates’ certificates, and they were obliged to be tested
whenever they came up for a certificate. In March
1880 the testswere thrown open to * any person serving

" tested iy the Board’s examiners,

or about to serve in the Mercantile Marine,” the idea
being, of course, to give everyone a chance of finding
out whether his colour-vision fitted him for a sea
career.

71. Tuking only those who are compelled to le
tested. has the requirement been extended since 1877 ?
—It has Ieen extended in rather an imporiant matter.
In 1880 at Grimsby, skippers and second hands of
trawlers were first examined for certificates, and they

were subjected to the colour-vision test when they came-

up for esxumination. In 1883 certificates were first
required fo be held by skippers of trawlers of a certain
size, and in 1887 this requirement was extended to
second hands. Fishermen continued to undergo the
colour-vision test with cards and glasses wmtil November
1800, when the new tests were first applied to them.
At the present moment the Board have just brought
into force the requirement that certificated men shall
be earried on other fishing boats, namely, “liners ” and
“ drifters ' ; and the result has been that large numbers

of fishermen have been coming up this year for the

certificate examination, and therefore for the tests.

72, Would that mean more thun one person on
each hoat?—Yes, it would mean the skippers and
second hands.

73. In every cuse >—Yes,

7+ Is that relatively a new regulation *—Yes, it is
qmte recent.

75. Then the compulsory {est has not been extended
to additional classes of men in the Merchant Service
apart from fishing vessels *—Only to this extent,
that from time to time the Colonies huve stmrted
thelr own examinations for certificates of competency,
and in some cases have luid down their own require-
ments 15 to the certificated officers which a British
ship shall cwrry on leaving a port within their
jurisdiction. By Order in Council, under section 102
of the Merchant Shipping Act, 1804, the Bomrd of
Trade recownise such certificates as equal to those
unamted in the United Kingdom. but only on condition
fhat the examination for them is substantially the
same as our own, A reform, therefore, of the sx«rht
tests in the United Kingdom would genex ally 11111)1) i

simikir reform in the tesis applied bv the 14 colonial

authorities who now grmt certificates that are valid
in Great Britain or in uny British Possession ; in faet,
we accept theirs and they accept ours. supposing the
requiraments are reasonably approximate,

76, Have you reason to know that their methads are
similur>—Yes. We do not agree until we are sure
that their methods are fairly .1ppm\mmte to our owi.

77. Have yov any means of testing their methods ?
—We see their regulations hefore we agree, and if they
are reasonubly approximnte we .u.Lept them. We do
ulso on occasion make quuu y us to the way in which
they are put in force,

78. How fur is a British merelumtman required to

carry certificated officers >—Every British foreign-going -

ship and every home trade pussenger ship is Lmupelled
to ey a certificafed master when she goes to sea
from any port in the United Kingdom, and there are
similar reqguirements, which I need not enter into in
detail. with regard to certificated mates. Aanysteamship
companies, however, wo considerably beyond the bare
legal requirements in ' this respect. An ordinary vessel
in the home or coasting trade however is not required to
carry a certificated master or a certificated mate or any
certificated officer at all unless it einrries passengers.
79. Is that a matter which is considered at all with
i view to the future? Is theve likely to be any change

in that respect >—The Board of Trade have promised -

to consider the question of introducing legislation re-
quiring those vessels to cinry certificated officers.

80. Is that not rather a biz question ¥*—Yes, and
there may be considerable upposmun to it.

81. Now we come to the question of the candidates
who come up voluntarily for the tests. Will you give
us some idex of their numbers >—The throwing open
of the tests in 1880 bad not at first very mnch effect.
In December 1884 the Board of Trade issued a circular
to pilotage authorities suggesting that if they had no
colony-vision tests they should send their men to be
But seamen in
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general did not avail themselves of the tests. The
chief of the Marine Depurtment. reporting in 1885
s..ud *While it is not desirable to make the colour

* test more elaborate than at present, it is certainly
“ desirable to apply it more generally. . . . T have
“ never lieard that a shipowner or even a master of
# a ship applics the colonr-test to men employed
“#as AB.s”

82, Has that mdifference contiimed ¥—No, 1 am
glad to say it has nol. There has been cousiderble
mmprovement in the matter. In October 1885 the
Bourd instructed their superintendents to distribute
cireulars on the subject to young men starting on a
seit caveer and to parvents and others intending to
apprentice boys. At the same time they sent round
a cireular letter to the authorities of training ships.
The result was that the numbers of those voluntarily
tested rose from 110 in the year ending in Aay
1885 to 294, 413, and 837 respectively in the following

eirs. .

83. Does that mean in the years immediately
following >—Yes.

84, Then that does not give us anything more
recent >—It simply shows, I think, that the supply of

" candidates ready to undergo the test is an elastic one.

85. Have the shipowners helped hy compelling

_ their crews to be tested ?—Yes; I think the feeling is

invreasing. The Orient Liue in January 13888 com-
pelled all deck hands engaging in their vessels to pass

- the colour test, and their E\a.mp]e has been followed

by most of the large lines. I have no complete return
of the compaunies who send their employés to be tested,
but I find, for example, that the Union Castle Line

send all their officers and deck bands to have their

sight tested by us once a year. The Cunard, the
White Star, and the Moss Lines send their officers and
look-out men to undergo a periodical test. The

"P. and 0., I believe, test thPu officers themselves, but

both they and the British India Line send their
quartermasters to us regularly. 1 am not attempting
to give you a complete list, but only to show you that
there is a tendency for owners to go beyond the letter
of the Iaw.

86. Do youn suppose we could get more information -
if we asked for a circular as to how many companies
do it P—There can be no difficulty in doing that.

87. Then are apprentices examined when first they
go to sen >—Not always, but a great many lines now
refuse to allow an apprentice to sign indentures unless
he holds a certificate that he has p.:ssed the Bomrd of
Trade sight tests. -

8S. Now we shonld be glad to hear .lbout the
examiners who are entr usted with the conduct of the
tests >—The Colour Vision Committee of 1894 laid
considerable stress on the question of the examiners.

The experience of the Board of Trade fully endorses

their eonclusion us to its importance, and I propose
with your permission to go into the question in some
detail. The actual recommendation of the Committee
was simply * that the testing should be entrusted to
“ axaminers certificated by the central authority.”
But in the body of their report they said (page 22),
¢ Testing such as we have recommended requires
* careful training, and is not to be learnt except by
« practice, for it requires not only a registration of
« absolute mistakes, but also a ready observation of
¢ the manmer in which the candidate ucts whilst under
« examination. The Committee would not insist upon
“ the examiner being a medical pri u.t:tlouex. but it
“ is probuble that 2 medical training would be of
« advantage.”

89, Huve the Board of Trade, as a matter of fact,
required any medical knowledge from their exuminers ¥
—No. The history of the matter is this: In 1892,
when they were considering the Committee’s report,
the Bourd wrote to the Buyal Soviety and asked if
the Committee would help them to ascertain whether
their existing examiners were qualified to conduct the
new tests. The Committee in reply suggested that
clusses for the examiners should be held in London,
and that at the end of them the instructor should
report upon their individual fitness to conduct the
tests. Sir William Abney leld those eclasses in

[ Continued.

November 1803, and as a result of them three examiners
were declared unfit to conduct the new tests.

~90. Will you tell us exactly who condunet the local
tests >—There are 32 local examination centres in the
United Kingdom. and there are in all 50 examiners
authorised to conduct the tests when required. The
authority is not given them till they have been tested
by Sir William Abuey or Dr. Watson at Scouth Ken-
sington, and have sutisfied the principil examiner of
their ability to conduct the test. At the present moment
there are 17 examiners of masters and mates. 9 nantical
surveyors, and 24 superintendents and deputy super-
intendents who hold that anthority.

91. Arve all those men engaged in examining
individually >—Yes.

92, Then what sort of men are there in each of
those classes >—The examiners of masters and mates
are officers who have served as masters of foreign-going
merchant ships, and their present salaries vary from
200/, to 4001 per annum,

03. Are those their ordinary salaries in the execution
of their ordivary duties? — Yes, in the execution of
their duties as examiners of masters and mates, con-
ducting the whole of the examination for a certificate.
Thatis to say, they examine in every subject. They are
appointed by the Local Marine Boards at the variouns
ports subject to a qualifying technical examimation
held by the Board of Trade. But after appointment
they wre required to adhere strictly to mmy rules that
the Bourd may make for the conduct of the examina-
tions : so that although the patronage is with the Local
Marine Boards, tlley are absohutely under the control
of the Board of Trade. Then the next class are much
the same. The nauticil surveyors are drawu from the
same class and are on salaries varying from 2001 to
4200, per annum. The Local Marine Boards have
nothing to do with their selection. They are appointed
after a compehtne technical examination held by the
Board of Trade, and a literary examination conducted
by the Civil Service Conunissioners.

04, In that competitive exmmination is there some-
thing about colour-vision ? — No; mnothing at all.
Every examiner who is employed in colour testing has
to pass at South Kensm"'ton and to satisfy our own
chief examiner.

95. Is that done ufter his appointment >—No; it is
a condition of his appointment. Those two classes
account for about’ half the examiners between them.
In addition to these are the superintendents and deputy
superintendents, who are clerieal officials in mercantile
marine offices. The superintendents and deputy
superintendents perform the duty of engaging and
discharging crews. Every crew has ‘to be engaged
before them and discharged bLefore them, and ihey
have very difficult duties indeed to perform. Their
present salavies vary from 114. to 4401 a year. Nine
of the examiners in this class are, however, officers of
the  Customs, who also transact the local husiness of
the Bourd of Trade. These nine are almost solely
examiners of fishermen; their salaries are not paid by
the Board of Trade, but I understand that their
present salaries vary from 1051, to 5007, a year.

96. Whom are they paid by >-~They are paid by the
Customs. They do this work for us. They all have to
pass an examination to show they are qlmhﬁed before
they are entrusted with this work.

97. Then have they been put in places where you
have not got anyone *—That is precisely the position.

98. I believe it has been suggested sometimes that
medical men should conduct the Bourd's sight tests *—
Yes, that' suggestion has frequently been made, and no
doubt it is a question on which the Committee will
express an opinion. At the same time there are one or
two points upon which I should like o touch. The
present tests are based on scientifie principles, but I
believe 1 am right in saying they do not require special
scientific knowledge in those who comduct them. The
colour-vision test is the less mechanical of the two,
but it requires of un exuminer caveful and unifurm
compliance with the rules luid down for his guidance:
together with sympathy and observation. rather than
medical knowledge. It is most imporfant to maintain
a uniform standnrd everywhere. And I consider that
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it might be very difficult to enforce this with examiners
who would never be at all directly under the control of
the Board of Trade. T think that in passing I should
mentien to the Commitiee that candidates who have
heen shown heyond doubt by the spectroscropic test
to be colour blind. have on more thun one ocecasion
obtained from an oculist a certificate that their
colour-vision was normal. Lastly-I do not want to
exagmrernte this point—there is of course the question
of expense. The Bourd of Trade regard it as important
that the fee for the tests should be nominal, so that
1o one should be deterred on grounds of expense from
finding out whether his eyesight qualifies him for a
sea career. I do not attach much importance to that
question of expense.

99, Now I understand that completes all the main
points of your evidence in chief?—Yes: but may I in
conclusion state quite Dbriefly the Board’s present
situation¥ They are challenged to bring proof of what
they had always regarded as an axiom. that defective
vision is dangerous at sea; and they realise that. even
if that dunger can be fully proved. it is yet important
to define more exactly what T may perhaps describe as
the “danger-point "—particnlarly of colour-blindness,
It is now neuarly 16 years since the present tests were
instituted on the advice of a Committee of the Royal
Society to which my department is under the greatest
obligations. The Board of Trade helieve that undue
emphasis hus been laid on the few cases in which there
may have been a temporary failure in the tests or in
their application. and that too little account has been
taken of the great amount of quiet and efficient work
performed by their examiners in the testing of some
five or six thousand candidutes each year. But they
ulso realise that every instance in which the tests are
not consistent involves a restl hardship upon am indi-
vidual, and they have, thercfore, asked the Commmittee
to advise them, not merely as to the practical dangers
of colour-blindness and defective form-vision, but also
a5 to any improvements that the experience of the last
16 yeurs may have made desirmble in a system of tests
that does not aim at registering minute defects of
vision, but is rather designed te pravent incompetent
persons from holding responsible positions at sea. I
should like to add that the resources of my Depart-
ment are, of course, ut the disposal of the Committee
for the purpose of their inquiry, and that I shall be
only too glad to instruct any of the Board's officers to
attend as witnesses or to assist in any other way that
the Committec miy think desirable.

100. (Lord Ragleigh.) On the questionof policy I
should like to know what the feeling of the Board of
Trade is, whether they think it more importunt to
exclude anyone who might hecome a source of danger,
or, on the other lumd, fo avoid the hardship to the
individual that might occur snpposing too stringent a
test was applied. 1t must, I suppose, in the end be a
question of balancing these two considerations. Perhaps

youcould tell us to which side of the alternative the

Board of Trade attach the greatest importance ¥—I
should say the key-note of the Bouard of Trade's action
in every matter of this kind is safety, even if their
action juvolves hurdship upon an individual: That
requirement heing satisfied, they should consider the
interests of the individual in every way that lies in
their power.

1¢1. There was one point that cime up in conversa-
tion before you entered the room as to the recommen-
dation of the Committee that sat 20 years ago. I
think they suggested that in cases of inquiry into
accidents which might possibly be attributed to colour
blindness, the lookout men concerned should subse-
quently be tested or re-tested. Can you tell us whether
that has ever been done?—So fur as I know that has
never been crried out in wreck inquiry cuses, and T do
not know of any citse in which it appeared to be neces-
sary for it to be done. That is what the solicitor to
the Bourd of Trade tells me. I do not remember n
single case of a formal investigation into a shipping
cusualty in which there has been any question of the
colour test raised at all. :

102, But there might be a question, even if it were
not raised at the inquiry >—Yes.

103. Would you not agree that it might be desirable
in certain cases to make sure that the lookout men
were not in fact colour-blind >—1 think it is of the
utmost importance. I think if there was the smallest
question of that kind it should be probed to the bottom.

104. (Chairman.) The suggestion was made by
Lord Rayleigh's Committee, was it not > —Yes, Itis
in their Report. I have no doubt that has lbeen done
if the Court has thought it necessary, But I do not
remember a case where they have thought it necessury.
There may have been cases in the Admiralty Comrt in
which the Court may have thought it necessary to he
dune, but I do not know of any.

165. Have the Bourd of Trade got the power®—
Yes. "The Board of Trade can put any form of question
they choose. I may explain that in every case of
inquiry there is an elaborate brief drawn up, and this
ends with a series of categoriéal questions. If the
smallest question arese it would be included in the
questions Ly our solicitor. The lvief is drawn up
Ly the Solicitor's Department. and submitted to the
mautical officers for criticism. Therefore, 1 am quite
sure if there was any question raised as to the colour
vision of any officers concerned, it would be put in a
question. T do not rentember any case oceurring.

106. (3Mr. Norman Hill) That is a casualty inquiry.
I think Lord Rayleigh had in his mind an action in the
Admiralty Court ? —I huve replied to Lord Rayleigh in
regard to that. I am only speaking definitely about
casualty inquiries. Isaid in reply to Lord Rayleigh
that T thought it possible those inquivies might have
been made in the case of actions in the Admiralty
Court.

107. (Lord Rayleiyh.) 1 should have thought it
might be desirable that when the men were together

- there for the purpeses of wgiving evidence they should,

almost as a matter of course, be re-tested —That
would undoubtedly he done if there were any question
of confusion at all. T Qo not remember the point
ever being raised in one of the Bourd of Trade
caswalty cases. It may have been raised in Admiralty
iLSeS, B
108, (Lurd Ruyleiyh.) I-thought in half the number
of cases it was o question of what lights were seen 2
[(Captain Golding.) T may explain to Lord Rayleigh
that it is not a cuse of a single witness in one of
these actions. There will probably be four or five
on one side and the smme number on the other,
and they will give directly opposite evidence. It is a
question of swearing more than anything else. It is
often dependent not on actual perjury on the part of
the witnesses, but that the casualty has occurred some
time before and they have actuaily forgotten the cir-
cumstunces. Then these men are not well educated,
and it would be sngwested by counsel that they have
seen so-ind-so, and they actually believe they have
done -s0. I do mot believe it is perjury at all]
(Witness.) 1 wish o he quite clear, that in the Board
of Trade inquiries I do not remember a single instance
of that kind having occurred where there las leen
some confusion of the colour of lights. If that had
Leen the case I am quite sure we should have frimed
one of the specific questions with a view to deciding
whether any of the officers’ colour-vision was defective.
109, (Mr. Netfleship.) 1 suppose we should be right
in concluding that the very small percentage of people

who fail, as is shown in this table, was due to a larse

number having eliminated themselves beforehand *—
1 think that is quite clear.

110. So that even if it should {urn out that no
cases of accident could be proved to have been caused
by colour-blindness, if persons with defective vision
had leen prevented from becoming officers, it might Le
true that i certain number had been prevented —Yes.
I should like to say that many persons are deterred
by their defective vision from entering for a certificate,

111. (Professor Gotch.) In these colour glasses, white
and red, and durk green for electric sidelights, what
latitude is allowed for selecting a shade Dbetween the
light and the dark? Does the Board of Trade
determine the shade, or do the different ships do it ¥
Can they take anything they like >—I have in my hand

MINUTES OF EVIDENCE.

S July 1910.] Sir Warter J.

HowELL, K.C.B. [Continued.

the two shades, and anything that comes in between
those two shades is passed. .

112. Can any ship take the light red if it likes °—
Yes, any colour between those two.

113. There is a very great difference between the
colour that comes through the durk and the light >—
Yes, and it is the same with the green. There are
special glasses for electric light.

114. T could not realise from your description what
latitude was allowed in a ship. You say that latitude
is allowed—the latitude Dbetween those colours >—Yes,
and in the ease of oil lamps, lenses or slides of any
intermediate tint may be used.

115, T understood that the whole responsibility of
deciding the colour rested with the officer of the watch ?
—I believe so. That is rather a seamen’s question,
but that is what I understand. Of course, the
look-out man ought to he able to report correctly, and
he would probubly be scon found ont by the officer of
the watch if he didnot. But the officer of the wateh is
the responsible officer.

116. Then wonld it not he more important, in your
opinion, for the officers to he subjected to 2 stringent
test ruther than for the look-onts >—Yes. We haveno
power to enforce it upon the look-out men, who may he
able semen or ordinmy senmen. But we have power
to enforce it on the officers. All officers who take
certificates are required to pass the test.

117. (Professor Starling.) 1 take it that no fault of
vision will beallowed that requires the nse of spectacles.
Would any fault of vision be allowed which requires
the use of spectacles, which can he completely corrected
by spectacles >—I had better quote the actual instrue-
tion on that point. .* Candidates . . must not
“ be allowed to use spectacles or glasses of any kind.”

118. (Captain Golding.) Would the coloured lights
of all vessels have to conform to the Board of Trade
standards, or only those vessels applying for passenger
certificates *—BEvery vessel must do so, home trade and
foreign-going ships alike.

119. Then it is not a question only of passenger
ships >—No. Every vessel has to have lights in
accordunce with the Board of Trade regulations.

(Captain Golding.) Ishould like to answer a question
for Sir Walter which Professor Gotch put. There is
very little reporting done by word of mouth now. It
is nearly all done by signal, either by striking bells or
by signalling from the crow’s nest, or it is done by
telegraph. In big, high-speed vessels, it would be
impossible to do it by word of mouth.

(Chairman.) Are you speaking with regard to all
the larger vessels, or are yon referring even to small
vessels ?

(Cuptain Golding.) It is mostly the case with even
small vessels now, and particularly so with steamers,

(The Witness.) The meaus by which the signal is
made does not alter my argument at all.

120. But he would say he saw a light in sucha
position, and would not state the colour of it >--That
may be so,

121, (Afr. Norman Hill) With regard to the use of
glasses, is that a subject of substantinl complaint
amongst the older men, the men who are getting on in
years a little bit >—Sometimes I have heard complaints
made about that. A man will say, “I can see perfectly
* with my glasses, and yet I am not allowed to go to
* sea.” The answer I have heard mude by our officers
is, “ You may lose your glasses, or the glasses may be
“ obscured by mist or water,”

122, But have there been cases in which men who
have passed all the examinations and have got their
certificates have been thrown out because they have
been getting a little on in years >—There would have
to be a rather cumbrous procedure to get rid of them.
A master has his official certificate and the Board of
Trade cannot themselves take it away from him. We
have to prove to a court that his defect makes him
incompetent to perform his duties, and that is not a
very satisfactory method of procedure, We have, for
instance, to send men before a Local Marine Board,
and possibly not one single member is competent to
deal with the question. We had one man whose sight
was in question, and the Local Marine Bourd proceeded

to show him pieces of wool and ask him the colours,
and then came to a conclusion on that. In other
cases Local Marine Boards seem to have gone on the
line of testing the weight of evidence. Those decisions
were far more satisfactory. Then there is amother
alternative, the one that was adopted in the well-known
Trattles case, in which a *person ™ was appointed to
inquire into the matter.

123. (Chairman.) Was he appointed as a court 27—
Yes. These are the only ways in which the Board
of Trade can deal with their own certificates. How-
ever bad a case may be they can only deal with it if
there is a judgment of some court against the man or
something in the law equivalent to a crime.

124. I think it is rather important that we shounld
have 1 short memorandum on that >—1I shall be pleased
to have ane prepared for yow. (See Appendix A.,
No. 8)

125, (Lord Rayleigh.) Can the Bomrd of Trade set
up a court for the purpose®—Yes, counsisting of a
person ” with a legal assessor.

126. (Mr. Norman Hill)) Or yon ean order a Local
Marine Board Inquiry P—Yes, as I have already told
you. I am very glad this question has Leen maised.
It is one of the utmost importance, and we should be
glad to know what the Committee think of such un
arrangement. I wuant to guard myself at this stage
against expressing an opinion in regard to a matfer
which is, so to speak, sub judice. )

127. I have been told—I know absolutely nothing
of it in my own knowledge—that your officers, it they
saw a master on board in dock wearing glasses, wonld

very frequently require him to submit himself again

for examination ? —We could not do it. - We have no -

power whatever to do anything of the sort. Do you
mean an officer of any kind, or only a master ?

128. I mean a master >—We have no power whai-
ever to do it, and auy officer attempting fo do it is
exceeding his duty. , .

129. You can do nothing to 2 man who holds a
certificate until you have proved to the Court that he
is not competent to hold the certificate?— That is
exactly the case. Let me make it quite clear. Take
a second mate; he will be tested when he comes up
again for a higher certificate.

130. Quite, but take a man who has got his cer-
tificute >—We have -no power over him unless we have
reason to believe that he is incompetent, and then we
have to send him before a court of some kind.

131. Then you told us that the form-vision tests
are to be strengthened as from Januwary 1914, and
strengthened to the point that you think the new test
will throw out 10 per cent. of the men who now puss?
~—That is our present advice.

132. And, apart from the resolution of the Colonial
Couference, the only reason is the increased speed in
vessels >—That is one of the reasons, and I think that
was concurred in by all our fechnieal advisers,

133. And although the speed of vessels has greatly
increased, the power of manceuvring has equally
increased, has it not?—The power of manceuvring
has undoubtedly increased, but vessels also approach
each other much more rapidly.

134. And you get out of one another’s way much
more rapidly >—No doubf, butit is obvious nevertheless
that there is still room for collisions between vessels
travelling at a great speed.

135. (Captain Golding.) In order to revoke the
certificate of a man who is blind, you would have to
employ the same machinery as to revoke the certificate
for a misdemeanour >—Yes. I ought to add one thing.
If a man has been convicted of any criminal offence
or any offence before 2 court we can revoke his
certificnte. 'We cun only do it as the outcome of the
decision of a court. We are continually doing that.
If a man is committed to prison for five years or
something of that sort, we generally suspend his
certificate. —

136, (Mr. Norman Hill) There is just one point T
should like to put in order to clear up a possille
ambiguity. Your Board has nothing to do with the
ordinary collision action which is tried in the Admiralty
Court >—No, nothing whatever
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137. But you know that the money questions
involved in these actions are very lurge *—7Yes, I
should say they are enormous. '

133. And the parties would bLe directly interested,
the one side in alleging that the lock-out man or the
officer of the watch on the other side had defective
colour-vision >—In eertain circumstances I should think
it would be of the utmost importance,

139. So there is a very strong reason for raising
that point if the collision can be attributed to such a
defect >—There is no doubt about that.

140. (Mr. Baymond Becl.) Has the Bourd of Trade
been in the habit of getting frequent complaints
protesting against the unfairness of either the system
or methods employed by the examiners >—No, I think
3 may say not. There are occasionnl complaints. But
I think I tried toindicate our position to the Committee
in one of my answers. I think there has been an
immense umount of very successful work done, and that
the number of unsatisfactory cases are very few. But

I still recognise these few cases may canse real hardship
to individuals ; my first idea is to secure the safety of
life and’ property at sea, Imt with as little hurdship to
individuals as possible.

141. T think you also told us there were very few
appeals *—I will put in statistics showing the exact
unumber.

142. May we take it there were very few appeals ?—
There have not heen a very great many. :

143. T wanted to know whether you wonld think it
would be a fair inference from that. that the great
percentage of the candidates who have heen thrown ont
are more or less themselves convinced, and that it may
be inferred that they themselves are satisfied that the

test was a satisfactory one, and that they were colour- -

blind >—Yes. I think 1 ought to point out that we
absolutely encourage appeals.  Whenever our examiners

" have the slightest doubt we are anxious that the men

should have every opportunity for appeal.

The witness withdvew.
Adjourned till Friday, July 22nd, at 3 p.m.,

SECOND DAY.

Friday, 22nd July 1910,

PRESENT :
The Right Hon. A. H. D. AcLaxd (Chairman).

The Lord Ravreicr, O.M., FR.S.
Sir AxTRUR RiUceER, F.R.S.

AMr. Ravamoxp BECK.

Captain THOMAS GOLDING.

Mr. Normaw HrLn.

Mr, Epwarp NeTTLESHIP, F.R.C.S.
My, J. H. Parsoxs, F.R.C.5.

Professor J. H. PoyxsTixg, F.R.S.
Professor E. H. STARLING, M.D.,, F.R.S.

Dr. WinLtax Warsox, F.R.S. .
Ar. S. G. TALLENTS }Secret:u'les.

[Dr. Watson showed fo the Committee, by kind permission of Sir William Abney, the instruments used in the
examination. of candidates on appeal. Captain Saul, of the London Local Marine Board, examined four
candidates before the Cominitice in the regulation Board of Trade sight tests.]

Captain -J. M, HarvEY called and examined.

144. (Chairman.) You are the principal examiner
for the Board of Trade, and you visit the examiners all
over the country from time to time and see them test
candidates >—Yes.

145. And any points which do not conform to the
regulations you look into and instruct the examiners
about them >—Yes.

146. Do you see each examiner every two or three
years P—I see each examiner about every two years;
some of them I see oftener. :

147. In the case of the appoinfment of a new
examiner, if there is any vacancy, does that come
before you >—Yes, he has to come here and pass before
Sir William Abney or Dr. Waison and myself. Then
we instruct him ns well. . _

148. So you are always present when new men
are admitted? — Yes, always, either myself or my
deputy, If I am away Captain Fulton will come up.

149. Then you put them through the wool test?
—TXes.

150. We are now speaking of examiners entirely ?

Are you satisfied that that is n good test for them ?—

They are also tested here with the apparatus up in
Sir William’s room. '
" 151. Do they go through the spectroscopic test 2—
Yes, and the wools also. Then when I go round to the
different ports I test them withthe wools. Imake them
pick out all the right wools to show the candidates,

152. When you bring a new examiner here, is the
spectroscopic test the best test ?~~That is the principal

test. He is put through the wool test too, becaunse he
may pass the spectroscopic test,and yet not be appointed
an examiner.

153. Now with rezard to the exuminers during a
period covered by the wool fest at present in use, I
understund that 149 men have been tested >—Yes.

154. They have been tested with a view to their
appointment as examiners ?>—Yes. : '

155. How many of those have failed >—There were
24 who failed.

156. Did they all fail in relation to colour in some
way >—A few of them were colour-blind. But a great
many of them had not a proper colour perception.
They were not colowr-blind, but had not got a quick
colour perception. ,

157. And of course the test for that is stricter for
an examiner than for a candidate >—Yes.

158. Are you pretty well satisfied now that all your
examiners are thoroughly satisfactory from the test
point of view *>—Yes, I think so. .

159. Then as te the way in which they deal with
the candidates, to what extent are you able to test
them in the way they handle the candidates, as we
have been seeing them dealt with just now ?—When I
go round and visit them I always see them examine
candidates. .

160. Do you sometimes find that some are much
more apt in testing candidates than others are >—Yes,
some are much more tactful tham others and seem to
vain the confidence of the candidate almost at once,
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which leads to a quicker and better examination. Tt
applies to the whole examination really.

161. But want of aptitude does not lead to the
withdimwal of an examiner from his work >—No. They
examine right enough, but some of them are quicker
than others in making the candidates understand what
they are required to do. I have sometimes to speak to
them about a few points.

162. Because even the half-dozen I have seen down
in the East End and here to-day seem to show that
there is a good deal of difference in the way the
examiners approach the examination. Some do it a
good deal better than others. But I suppose even if
they do puzzle the candidates a bit, the candidates will
never be failed by a weak examiner? That is impos-
sible >—Yes, it is impossible.

163. The mere weakness of an examiner caunot
fail a candidate >—No. :

164. Do you think that is certain?>—I am quite
sure that is certain. Even if they ave failed locally by
picking out wrong wools, they always have the appeal,
and that case comes before me. If thereisthe slightest
doubt about the man, even if he has made a lot of

wrong selections, then I always instruct the examiner

to tell the man to come up on appeal and we will pry
his expenses. In most cases they come up, but I am
afraid that in some cases they do mot really iry to
pass, because they will not come up to be specially
examined.

165. Are there sometimes cases where they really
do not want to succeed >—I think so, because we have
offered to give them a free examination and to pay
their expenses, and they have not come up.

166. You have had a good deal of experience with
the fishing examination which has been recently insti-
tuted >—Yes. T

167 Will you tell us something about that?—In
iwo months imd a half I think we had 1,023 men
altogether, and they had never been up for an exami-
nation of any kind before. They ranged from 19 years
of age up to 55. Af one port we had 260 men and
T had two examiners examining in colomrs at two
different tables. I was there myself, and I supervised
them. We had about 10 or 12 men round each table
at a time and explained to them éxactly what was
required of them. When once shown, they could
generally pick out the matehes to the test skeins as
quickly as I could myself, excepting in a few cases.
We had 19 colour-blind men, and six men failed in
form vision during these examinations. But most

of them had very good sicht. They could read the:

hottom line easily with both eyes.

168. I should like to ask you a question with regard
to a point which arose with a candidate just now.
Why do you insist upon each eye being right? That
candidate could read the form vision with bhoth eyes,
but he failed with one eye >—We want full normal in
one eye; we want fo lmow he has good sight, at least
with one eye. With the other eye only half normal is
required. He is only required to have full normal
vision in one eye; it does not matter which eye if is.
Then he is. allowed to have half normal vision in the
other eye.

169. I am not quite sure what happened to the
candidate just now : was he failed >—I think he passed
the old test. '

170. (M. Norman IHill) As 1 understand it, he
would not have passed in the year 1914. He passes
now and he gets his certificate now*—Yes, and then
he will always be able to take the lower test.
© 171. And his certificate cannot be taken away from
him in 1914, Butif in 1914 he went up to be exnmined

as a master e would not pass for his master’s certifi--

cate >—Yes, he could, hecause he would have hismate’s
certificate. But if he went up for his second mate’s
certificate as a youngster at the beginning, he would
not pass.

172, (Chairman.) Because the test would become
stricter >—Yes, the test would he stricter after 1914.

173. (Afr. Norman Hill.) Andany man in the service -

now can go on in his profession and get his certificates
if he is as good as this man to-day P—Yes, any man who
has already passed for a certificate. '

\
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174. (Chairman.) Ifa candidate shows any indication
of colour-blindness, you would let him see the other
candidates tested, would you not?—Yes. If a man
hesitates at all, we always put him back and let him
see the other onestested. Then he is shown the correct
matches to each test skein. We mix them all upagain,
and if he makes mistakes again, we fail him.

175. Do you insist on that in every case > —Yes.
We have so many examinationsand examine in so many
ports for the convenience of seamen that we must have
it uniform. We canmnot allow one examiner to do one
thing and another examiner to do another thing.

Therefore, we make it a rule that if a eandidate makes -

any mistakes after being clearly shown what is required,
he is to be failed, or the case submitied.

176. Am I right in thinking that before a candidate
is failed you always show him the right colour >—Yes.

177. I suppose we had not got to that stage in the
room just now. The test skein was a difficult pink
colour and there were only about a couple of dark
skeins resembling it. I noticed the candidate was
hunting for them, He was not at all aware that there
were only a couple >—That is so. It is in our regula-
tions. The examiner should show every person. Only
the other day I pointed that out specially to the examiner,
that the men should be shown so as to save time.

178. Tt struck me there was a little waste of time?
—7Yes, it is pure waste of time and it is mnot good
examination at that. '

179. You mentioned to me privately something
about the sight of these fishermen. Yousaid the older
men had better sight than the others >—They had far
quicker sight. The men from 45 to 55 had a quicker
colour perception too. We had “far less trouble with
the older men than with the younger men.

180. Did the older men read the small letters
quicker than the younger ones >—Yes, as a rule.

181. (Chairman.) Does that correspond with any
modern observations, Mr. Nettleship ? '

(Ar. Nettleship.) I think I should have to have the
figures before I accepted that. Persomally, I could
not take a general statement like that. If it is true,
I confess I cannot explain it >—There were 1,023 men
in all examined, and of those who passed, 90-6 per
cent. passed the new form vision test.

182. Do you mean of the older men?—No, that is
of the whole. = . ' '

183. (Chairman.} Yon have mnobt any figures as
regards old and young P—No, I have not. I thinkI
could get them. T think I could work them out by
getting the forms of application from the Registrar
General. '

184. (AMr. Neltleship.) [ do not wish to doubt what
you say, but I know that one gets impressions so
easily P—That is so. .

185. (Lord Rayleigh.) It may have heen that many
of the younger men were short-sighted >—It might
have been so. I pointed out to them: *Here are men
*“ old enough to be your fathers or grandfathers, and
* they can do it easily, and you can barely do it with
“ two eyes.” '

186. (Chairman.) Did that become very obrious fo
you?—TYes. oo

(Mr. Nettleship.) It may be, as Lord Rayleigh
suggests, because of the short-sightedness of the
younger generation. -

187. (Lord Rayleigh.) The conclusion would be very
different if you had given them a book with small print
to read without glasses, wonld not it #—Probably.

188. (Chatrman.) We had a point we thought we
would like to uask you ubout, and that is as regards the
incrensed speed of modern steamships. Towhat extent
do you think that is a factor that ought to be taken
into account in considering the strictness of the test?

—There is less time hetween sighting a light and -

coming to the point of collision. I think it has a
great deal to do with it, and especinlly when a fast

ship is crossing a slow ship and the slow ship has to

give way. . If the fast vessel is crossing at right angles
and coming along over 20 knmots, perhaps the other
would first see her when about 2 to 2} points before
the beam. This means that the slow vessel has to
swing through a large arc to regain a safe course, and
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if the officer in charge does not see the danger quickly,
by the time he begins to act, he may quite possibly be
too Iate.

189. Is it your view that the modern conditions
make it necessary to be more careful in these tests—
I think so.

190. Cun you give any illustrations >—T think it is
important for sighting lights. A normal man is only
cxpected to sce a side light at two miles. I have heen
inquiring amongst doctors and others as regards half-
normal sight, and I do not think that question hus been
gone into much, to see how far the half-normal man
would see a side light.

191. Are there any other points in relation to
that ?—I think in hazy weather, when yon have very
fittle time to act, 2 man with good sight will pick up
an object or light a great deal quicker than n mm
with only half-normal vision.

192. That of course has nothing to do with modern
developments; that is a general statement > Yes, that
is a_general statement, but of course the increased
speed comes in. '

193. Then there is another point about the use of
spectacles and glasses. You do not recognise the use
of spectacles or glasses at all >—No, I think they would
be perfectly useless at sea.

194. What is the ground for that? I am only
asking for the information of the Committee >—Well,
there is the sprmy, and the rain, and so on. You
always have to be taking them off and cleaning them.
At such a time a collision might oceur.

195. Is that the primary reason >—Yes, that is the
primary reason. For the same reason binoculars are

no good. The heat of the hands in certain atmospheric -

conditions causes condensation on the inner surfaces of
the glasses, and puts them out of use until this
moisture is removed ; and in hazy weather they always
niagnify the haze.

196. Have you used binoculars under those condi-
tions >—Yes, but I never used them much. Their
chief use is for reading sionals. If You see a light in
fine weather you may be able to distinguish it better if
you have binoculars. I mean in the case of a light
which is dipping. or at a distance.

197. But under many circumstances they are a
danger. ¥ do mot know that this is really relative to
our inquiry, but you do not consider the use of
hinoculars desirable >—1 do not. I do not think they
are any help to one.

198. What we are concerned in is that they must
not have glasses P—That is so. )

199. Well, now. with reference to the steamships
that you deal with, I believe there are certain coasting
ships which have not any certificates, and for those

you have no test >—We have no test for those.

200. As a matter of fact have most of those ships
got certificated officers >—I should think they have.
All the principal ones have. There are a lot of little
brigs and schooners and some small steamers and
vessels like that which have not got certificated officers,
But I should say most of the big coasting hoats would
have certificated men aboard.

201. Now, with regard to the rapid maneuvring of
modern ships, does that affect the question of danger?
—1 do not think so,

202. What do you say about that ®—I do not think
it affects it at all, because when you have a collision it
is not as a rule in fine weather when ¥ou ean see; it is
in hazy and thick weather and you have not very much
time when ships are appronching at the speedat which
they do mow. T agree that they have more power to
o astemn.

203. You do not think that may be brought in as
an argument against the need of these stricter tests ?
---No, I do not think so. Then al! men are not, on the
principal ships. There is a fast ship and a slow ship;
und a slow ship takes a lot of time getting out of the
way. especially if she is light and’if there is a breeze on,

204, As T understand it, your tendency is to think
that the various modermn developments in ships do not
in any way lessen the need for strictness with regard to
the tests>—I do not think so. I think it is the other

way about.. We ought to have the tesis stricter if
anything. .

9205. Of course, you must have eome across a good
deal of popular opinion that the tests are too severe ¥
—I have heard very little of it. I domot think there is
very much opinion that the tests are too severe.

206. Shall I rather put it that these scientific tests
in laboratories and so forth are not the right kind of
tests >—I have seen that opinion in the papers.

207. Do your examiners find that there is much
grumbling about it *—No.

208. You have not come across it *—I lave not
heard anything really against the tests from candidates.

209. You know there are things snid in newspapers ¥
—1I know there are, but personally I have never heard
a candidate complain in any way about the test, or
about the test being too severe either for form or
colour,

210. (Lord Rayleigh.) 1 think I understood that the -

fyqrm test has been made more stringent recently ¥—
es.

211. On whose advice was that done 2—Well, it
was first suggested that the form-vision test was not
severe enough at the Culonial Conference. There were
severa]l men who were tested for short sight who could
not comply with the old half normal, and we found
that they could not see the lights, thongh their colour-
vision was all right. You saw those dots of lights that
Dr. Wutson showed you? They could not see them di
all, although they were quite phin to me and I was
behind them, showing that they could not see ships’
lights at a proper distance.

-212. You think a stiffening of the form test is
desirable *—I do.

213. (Prafessor Poynting.) What is the object of
making the requirement of the other eye—the weaker
eye—so high>—In ease of anything happening to the
good eye; so that a man would not be too bad
altogether.

214. Is not the half-normal eye then practically
useless P—You mmean to say, when ome eye is half
normal, 2 man always uses his good eye ?

215. T am a case in point. T should be failed
utterly by the test. Butasa matter of fact my eyes
have always been very nseful. I have normal vision
with one eye and very much below half normal with the
other eye. But I never have any difficulty in picking
anything out >—I think the reason for only asking for
half normal in the other eye is, that there are a greaf
many men with one eye stronger than the other.

. 216. It seems to me that if you have got one good
eye, you have got all that is really needed. Why make
such a high requirement as half normal for the other
eye ?

(&fr. Netlleship.) I think the obvious reason is that
something may happen to the good eye. You may be
on the bridge and you may get something in it.

(Chairman.) It doubles the chances of accident.

217. (Professor Poyniing.) Would the half-normal
eye be any good then ¥

(Mr. Netlleship.) Yes, it would be better than
nothing, at any rate. Of course, the ideal will be to
have them both full normal. That is obvious. -

(The Wituess.) And the greater number arve so.
They have equal sight.

218. Or very nearly equal?—Yes, or very nearly
equal.

219. (Mr. Norman Hill) You say that every cise
comes before you when a man has failed. Does it
come before you in the forms that were shown to us
the other day—showing the wools that he has chosen
compared to the wools given him?~Yes. They cut
off bits from the skeins that Le picks out, and they are
sewn on to the form and sent up to me.

220. With regard to the increased risk by reason
of the increased speed in the modern steamship, you
have not found that the risk of collision has increased
iIn_daylight, hiave you? Year by year there are less
collisions >—1I do nof think there are very many less
collisions. The collisions keep about the same.

221. They have not increased in daylight >—Well,
no. Speaking from-memory I do not think they have,
I am not quite sure of that without looking it up.
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gisen us as to the mnecessity for seeing quickly the
modern fast steamers, I take it yon refer to the
ordinary strong vision and not to the colour-vision *—
I vefer to both, ordinary strong vision in the day time
and eolour-vision in the night thue.

223, Would the speed of the vessel make any
difference as to colowr-blindness at night? As the
light gradually got nearver, do you mean that it would
dawn on the man what the correct colowr was ¥—Yes,
that is form-vision. :

224. But we are talking of colour-vision now ?—
Well, he wonld not see it.

825. I take it that the evidence you have given us
as to the necessity of seeing quickly refers to form-vision
and not to colowr-vision. I am frying te get from you
what you referred to in your evidence >—I he is short-
sighted he cannot sce the light, and so he cannot see
the volour of it. It is form-vision. . -

226. (Chairman.) Then you agree with Captain
Golding —Yes. .

227, (Mr. Parsons) Do you find there is much

222, (Captain Golding.) In the evidence you have

ZZi,

difficalty in instructing the examiners in the wool
test >—No. Those who passas a rule tuke to it very
quickly.

228. And after they have just passed, do you often
get a lot of rejected candidates from them to begin
with >—No.

~

229. In every rejected candidate, ure the actual
wools picked out and sent up to you?—Yes, they are
sent direct to me. They all come direct to me.

230. And sometimes they will be passed >—Yes.
If their mistakes are slight and of no consequence,
they are passed. But if they make small mistakes
with all the test skeins, then we have them up for
special examination. We pay their expenses in that
ciise. -
231. (Chairman.) Do you think that any willing
candidate is never improperly rejected >—No. If any
man says he camnot afford to come up and the
examiner on the spot finds that he caunot, we always
have him up and pay his expenses.

232. And you see him yourself ¥—VYes.

233. (Mr. Neftleship.} Ave they often kepta long
while waiting before they come up *—No.

234, I was told that although their expenses were
paid, they were kept about for a long time >—That has
occeurred once or twice, but not as a rule. They some-
times say they will not appeal at the time, but will
wait for a time. Sometimes they have waited for six
months. Sometimes they will say they will give their
eyes a rest, and then try. We cannoi force them to
come up.

(Chairman.) I am sure we are very much obliged
to you for coming to give evidence, Captain Harvey.

The witness withdrew..
Adjourned till the 14th October, at 3 p.m,

THIRD DAY.

Friday, 14th

October 1910.

PRESEXT:

The Right Hon. A. H.

Sir ArTHUR Ricker, F.R.S.
Captain THo2as GOLDING.
Professor Fraxcis Goren, F.R.S.

D. Acravp (Chuirman).

My, NorMaN HiLi.
Ar. J. H. Pawsons, F.R.CS.
Professor J. H. Poynrting, F.R.S.

Dr. Winriam Warsow, F.R.S.

Mr. S. G. TALLENTS }Secretames.

Captain CorxHILL, President of the Mercantile Murine Service Association, called and examined.

235. (Chairman.) We are much obliged to you for
coming here. Will you kindly lay hefore us, in what-
ever way you think right, the views of yourself and
your Council on the general question?—Yes. Do you
“wish me to go on straight, without you asking me any
further questions ¥

. 236. I think that would be the best way, because
then you would fake the points that youn think_ most
important >—O0f cowrse, I may state at the beginning
that I have had a certain amount of experience in
testing the sight of people us an examiner in Caleutta.
T was examiner there for masters, mates, and youny pilots
for about 12 years, and I have used the red glasses and
the skeins, and know what there is to be known ahout
the old vision test as far as I was concerned as an
examiner. Besides that, amongst other things which
I munaged at Calcutta was a paint, colour, and varnish
works, where, as you know, we have got to match a
great many colours. People send colowrs for you to
match and you have to give them an exact shade, or
otherwise you do not get the order. I mention this as
a preliminuy, to let the gentlemen round the table
Imow that I know a little about colours in an ordinary
way. Now Ispeak as a shipmaster with sea experience,
and I represent the conclusions which the members of
our Council, after long experience at -sea, have
arrived at. I pub it before them very plinly, when
they elected me to give evidence before this Committee,
as to what I proposed to do; and again, after your

secretary wrote to e, asking me to yive him a little
idea as briefly as possible of what I was going to say
with regard to the form test and the colour test. T
read that to them at their last meeting, and it was
unanimously agreed that I should follow it up, and
give you any other information you liked fo ask me
for. T.ooking at it from a practical point of view, I
think that if a shipmaster or officer can read the
commercial code flags, and fliayrs of all nations, which
adds considerably more colours to the colours of the
commercial code, that is all that is necessary for a
sailor.

237. Do you mean to read them with binoculars >—
Yes, with binoculirs, of course. or without ; whichever
you like. If it is a long distance off, n capfain or
officer has the privilege of using either binoculars or
telescope. As marine superintendent. I supply all our
ships out with both. Then we come to what is the
proper thing for lights. With regurd to lights, I think
that a man ought to be {ested in the dark, and hya
light in a lantern in the same way Lhat he do2s at sea
I have always held that that was absolutely necessary
in order to find out whether a man knew the difference
in the colour of lights at night time. 1 put a little
more value on this than probably an outsider would
do, because when I have been coming up the Red

~Sea, passing a P. & 0., or any other boat coming
down covered with lights, I have realised that it ie
absolutely necgssary for a man to be able to see what
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the lichts are, That is to say, some of the lights. as
vou know, have a very yellowish appearance. especially
if a light comes indirectly through a window from a
cabin, because a good deal depends on the surroundings
of that window, as to what it shows yon. Of course,
you know an electric light in a room is net on the
window—it is somewhere on the side. of the room, and
close to the bed, where people cam swifch it on and

witch it ont. They also put curtains at those windows.
I have stopped builders from fitting all wgreen and red
curtains. and put something in that is as nearas possible
neutral for curtains, just to avoid any mistake in lights at
sen. But. all thesame, I think the best test for a man on
lights is to show him them in the durk, and. if possible,
to have other Lights around visible at the same time.
That is my view about the lights, and that is my view
about the colours. as far as a practical shipmaster is
concerned. With regard to the form-vision, in my
time as an examiner, and as a superintendent testing
my own officers, I have always found the old form-
vision test to be all that is necessary. ,

238. Youthink it is quite sufficient forall purpuses ?
—Yes, for all practical pmrposes. I, as superintendent
of a large shipping company, would never think of
putting 2 man out of a berth if he could pass the old
form. I look upon the new form, which I have taken
the trouble to go through with some of my friends, the
examiners in this country, as being veally unnecessary.
Why I venture to offer an opinion so decidedly ou this
point is, that I think we have had a practical experience
of a number of years, which proves that to be more or
less correct. Now I look upon that new sight test or
form test, whichever you call it, as something which
appears like disaster to our cloth, insomuch as owners
will select the men who can pass the pioposed or new
sight test that is coming m use after 1913. In one
way you cannot blame the owners for it, because they
want to get their premiums as Jow uas possible. There-
fore they will naturally want to employ only the men
who have passed if.

239, What do you think will be the effect of thai?
—The effect of it would be that a number of men
would be thrown out of employment, hesides which
there is another very serious thing which will arise. I
might as well tell yon. perhaps, as I go along, that I
was a mantical assessor for the lower couris and the
high cowrts of Caleutta, and, being the senior man, I
have been on i great many cases. both in the high
court and the lower cowrts, in addition to courts of
inquiry. Judging from the difierent catspaws which
the counsel always make use of, I feel in a comt of
inquiry or in uny court, if one ship has only got men
that bave pussed the old test, and the other ship that
has been in collision has gob men that have passed the
new test, it will be trotted out as something to he
taken into consideration on their side, although it
may uot interfere with the case. So that I look
upon the new sight or vision test with grave suspicion
as regards any future good, because it will put a lot of
our very best captains with the most experience—I am
talking about men past 45 years of age—out of employ-
ment; and it will only cauvse more bickering in the law
courts when cases come up to be devided.

240, But you start by saying it is tov severe ?—1I
think it is too severe. What makes me say that is
that our past 30 years' experience has proved that the
old sight test is sufficient.  That ought to be explained
to you, sir, 5o that you will see it in another way. I
went to get my sight tested the other day, just because
I was coming up here. I paid my shilling like any
other man. I held an extri master’s certificate, and I
knew they would siet fake it from me if 1 failed in the
new test. as I could pass in the oldform. T could not
pass in the new form, beeause 1 could not read, I think,
the sixtl line. I could see the line all right, and I
could see the figures, and I could see they were letters;
but I could not distingunish the F from the E, or the V
from the U, and that kind of thing. :

241, Were you looking without glasses *—Yes,

and sitting the usual 16 feet off according to the

reculutions, I conld see the line there; and if I could
see a line there, 1 could see a buoy. I could see there
was something there just as plain as anybody could,

but I could not decipher the fizures. 1 only mention
this, to show you that it is not absolutely necessary to
be able to read letters on bourd of & ship ut a distance.
Supposing there are two or three letters on light-
houses, as there are at some places, you can always
take your binoculars or your long telescope and see
what the letters are. The same remark applies to the
buoys. Of counrse, we work with red, green, and black
buoys going up channel. so that we can see the colour.
But when we want to read particular mavks on a buoy
we always have the advantage of taking a glass aud
looking at the letters to see what they are. I wani
to point out that, although a man cannot read small
letters at a certain distamce, he can see theie is an
object. which he wants to do us a shipmaster.

243, But that dees not ‘do away with the necessity
for all tests, I mean. if it was sufficient for him
simply to see with the binoculars, then the old test
would be too severe®>—Well. yon must put a limit
somewhere.

243, Tlut is what I meant >—I put the limit on the
old test, hecause you can. get glasses of all strengths.

2.4, Yon think the old test is practically suflivient ?
—VYes, and that is my experience of officers aml
commanders at sea. When 1 fit out a new ship 1
always supply the chart room with a hand magnifying
elass, which always lies on the chart. so that there
canot be any mistake in that way. I am not saying
that the mujority of men require this. but still. with a
room that is not very well lighted. I think it is a safe-

wuard for the navigation of a ship to assist the officers

or communders, becanse sowe of the ficures on the
chint ure very difficult to see with the naked eye. I
am 60 years of age, and the lust commmaund T had was
* The Empress of Indir,” a big passenger ship carrying
about 1,400 passengers, in 1884 and 1885. At thut
time I felt at night time in the Red Sea that T wanted
a glass with which to see my chart.

245, That is perfectly noatural>—Yes. DIy eyes.

are all right. I have got the usual eye and a half, the
same as most people, but 1 never trusted to my eyes in
readiug very small words on charts in 1884, I am only
pointing this out to show you how serious a matter it
will be for men, if they cannot pass the new test; that
is, to have the two eyes, or to have the sight they are
expected to have by the new test. :

246. Do you discomrage them from using glasses in
the ordinary way ?—No, I encourage it. :

247. Becaunse after 40, or some such age, the eyes
of a great many people naturally change und they want
ulasses *—VYes, I rather encourage it. I encourage it,
insowuch that in all the outfits that I supply to new
steamers, I always supply a hand glass as part of the
chart roon outfit.

248. Is that for the pmrpose of those who have not
got spectucles 2—Yes; a great many have not got
those.

249, Your point is that, after a certain age, the
application of the new test would knock out a very
large number, owing to the ordinary provess of what
happens to the eyes of people at that age >—Yes, and
I go further. Alhough I am the marine super-
intendent of a lig company, I know it is matural
for shipowners to get the very best men they can as
officers and commanders.

250. At the present time there is no custom of
re-tesling in their loter life —No, it isnot the custom;
it is not a compulsory eistom. But nearly all the
managers of the large liners ask their commanders to
hiave their eyes tested once in every year.

351, Do they put on a test of their own*—Very
nearly all the Inrge lines do that. I mean, they usk for
periodical tests,

252, That is not the Bourd of Trade test >—They
have got to puss the Board of Trade test, and they go
to the Board of Trmide Offices and they pay their
shilling ; or. if they do not do that, they go to a fivst-
elass oculist who gives the Bourd of Trade test.

253, But they do mot start afresh every time;
when -they have gof the certificate. they have ot it 2—
That is the certificate only; but you caumot foree z
man to employ you, becuuse you have got a Board of
Trade master’s certifieate.
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254. We are ounly inguiring, after all, into the
Board of Trade certificate 7—Quite so.

955. Do I understand you to suy, that they ure
periodicaily put through tests by the shipping com-
panies >—Yes,

956, (Mr. Norman Hill) I think, sir, the procedure
is this : Theman is a certificated officer. Asa condition
of his employment, his particular employer says, “ We
“ expect you to go down every year to go through the
 examination again.” Of course it does not affect his
certificate, but it does affect his employment. Some of
them send their men to their own oeulist, and some of
them send the men down to the Board of Trade
examiners >—That is so. ‘ '

257. (Chairman.) And the test, as a rule, is the
Board of Trade test?

(Mr. Norman Hill) Yes, generally. There are
instances where some lines prefer their own oculists,
and tests which differ from the Board of Trade’s.

258. (Chairman.) That is the point you are dealing
with?—Yes. When we write to the oculist, asking
him to kindly test the heaver, we generally say “by the
Board of Trade test.”

259. And that memns by the new test?—Well,
we have not put in 1he new test yet. We ure quite
satisfied with the old test, because the other one has not
come far enough into fashion to have any disastrous
effect.

260. But you are afraid of the new test >—Well,
a great many of my Council ure mariné superintendents
for employers ; and they ave of the same opinion as me;
they think it will be disastrous to the present-day men
who are going to sea. Some of our most experienced
captains will sooner or later have to go out of it, if
that new test is forced on to the community by the

- Board of Trade.

261. When you apply the test do you never allow a
man to use glasses >—We camy the Board of Trade
test out. There are no glasses. You are 16 feet away
with your back to the wall, You toe the line, and you
vead the different lines down.. If youcanmotread them,
you do not pass. :

262. That is the main point, is it not, with regard
to the form-vision test >—Yes.

263, Is there any other point that your Council
urge with regard to either the colour-vision or the
form-vision test *—Well, most of our men have great
experience, and they ask me to point out thut naturally
sailors are long-sighted, because they are alwuys used
to looking out for something. Although I camnot
explain it to yon—but some of the doctors round me
will be able to tell you—the ball of the cye seems to
et elongated through continual searching in that way.
Cousequently my experience of shipmasters and officers
is, that they can see things a long way off quicker than
people who have got the normal sight for ordinary
purposes. I think the continual searching of the
horizon at might time with Dbinoculars, to pick the
objects up, is another thing which draws the eye out to
a vertain extent, and helps the man renlly to be what
you call a long-sighted man. Now sometimes when I

ret o little seedy I go down to Queenstown on the-

White Star boats, and I go on the bridge just to test
myownsight. Inspite of my age-—and I have been using
glasses for reading for a long time—I can see a light
with any officer on the ridge a distance away ; but to
read at my desk at the office, I have got to use glasses.
But as far as picking up an object at sea is concerned,
I can do it with anybody. S

264. Including the colour >—Yes. 1 read flags
with anyone. -

265. Without using the glasses ?—Well, it all
depends on the distance. '

266. But you are mow speaking of using your
natural eye ?-—Yes; I will read the colours with any-
body, if they are close enough.

967. I understand you rather infer from that, that
the sight of maval men is better than is commonly
supposed >—Yes, for ordinary purposes. They can
pick up a light, or anything in that way, quicker than
an ordinary person would.

268. And that the fests do not altogether certify as
to that *—They do not certify. They are not practical

enough. I do not think all the tests we get from the
Board of Trade are practical enough. ¥ do not think
that they are tests equal to normal conditions, where
a man has got to read colours, or read flags, I should
say, and to see lights.

269, Have you seen the spectroscopic test in the
dirk—the one that is used in London when a man
comes up here >—Perhaps, if you give it me in other
words, T might be able to understand it.

970. T mean Sir William Abney’s test. You would
not have seen it unless you hud been to his luboratory?
—Then I have not seen it. But I have heen put into
a dark room “with a small lintern through the wall, and
seen different coloured glasses put in.

371. That is different. Do you think yowrself that
the old test was too severe >—The vision test?

979, Yes?—No. I think the old test has proved
to be all that is necessary.

973. And not too severe ®>—No, and ample for the
last 30 years. Yon see, you have got to worka good
deal on practice in these matters, and we know by
practice that the old test has sunited us very well

974, What is your view about the habitual wearing
of glasses? I mean is a man, who wears glasses
always, handicapped. if he has got to wear glasses in
bad weather, and so on >—I know of only two or three
captains who wear glasses. The owners apparently do
not object to them. But to be perfectly candid about
that—perhaps some of our Council would not agree—
it is very awkward to wear glasses, because you are
apt to get water on them, and you cannot see so well;
but T doubt whether the man who used glasses. would
keep the glasses on with binocunlars. I have had no
experience of that. 7

975. One of your members, Commander Eagleton,
says he has worn spectacles day and night 2—I have
met two or three men of that deseription. Iam half
inclined to think that, in looking through- the glass,
they just raise the spectacles and look through the
bincenlars without them. ) o

276, But it is mther rare to find a man who wears
them habitually, is it not *—That is so.

977. Do men try to avoid wearing them? I mean
ave they afinid of wearing them ?—I do not think so.
Tt has mnot come to that stage yet. When the old
captains come to the office, you see the glasses hanginge
down on their waistcoats, and they are not afraid of
them being seen; and if you ask them to sign some-
thing, they will put their glasses on in order to do so.
They do not hide their glasses. :

97S. I mean at sea ®>—I have had officers who use
them for reading at night time, but they do not do it

“about the deck or on the bridge.

979, Well, there must be a certain number who
weqr glasses in order to be better able to see objects
afar off —It is a question of how far they would
require them. I am afraid they would be like a pair of
bad binoculars if you tried to look a long distunce
with eyeglasses.

980. I can only say for myself, that if I put ona
certain pair of eyeglasses, I can see a yacht and . all
it is doing at a reasomable distance; and if I do not
put those glasses on, I cannot see what they are doing ?
—Well, I have not got that experience yet.

981. I do not say that T can see small figures®—
I am the other way about. If T am driving, and 1
want to see the people that ave passing me, I put the
glusses on in order to sec the people. But I bave
no occasion to put them on if the people are a good
way off. .

283 Do you think there are any other points, hefore
I ask other members of the Committee to put questions
to you? Do you think you have given us the main
points 2—1 think 1 have given you the main points.
I daresay something else will erop up in_the question-
ing. If it does, I shall be very pleased to answer, if
T can. : : :
283. (Mr. Norman Hill) You understand  that
under the new form-vision test, no man who holds a
certificate will have to be examined again for a
certificate ?—7T know that.

934. And although thas is so. you think that if the
standard is raised and the new test introduced. it will
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have a very serious effect on the men at present in the
service 2—Yes.

© 285, The shipowners will insist on enforcing the
best standard. whatever it is >—Yes. natwrally.

286. We have Leen fold that ihe nevessity for the
strengthening of the form-vision test avises because
of the greater speed of the modern steamer—ihe
steamers approach one another more quickly ?>—Yes.

287. Now in your experience. are collisions in-
creasing or diminishing in number of late years >—
Well. we luve got. ag vou luow, capfains on-our
Council who have been in the fast steamers. I have
put that question to them. Now we have got two or
three on the Conneil belonging to the Empress boats.
which, you know, go fairly fast. 18 or 19 knots; and
I have put it to them in this way: “I wm afraid the
“ Board of Trade think the fastest steamers will
“ requive it.” But they say the difference is not
perceptible, and I do not think it is perceptible. T will
tell you what made me agree with this. When I am
driving in a motor car, I do not feel, although my
sight is what it is, & serap more nervous than what I do
when I am driving in an ordinary trap, as far as my
sight goes. You really do not perceive it.

28S. And. as a matter of fact, are the collisions that
Liverpool ships meet with inereasing or diminishing
vear by year >—Well, I should say they are diminishing,
if you are alluding to a fine class of steamer.

289. And the Liverpool ships will be the fastest
ships aflont >—They are the fustest ships afloat.

290. I meun, it is the fact that, although the pace

has inereased, the power of mancenvring has inereased
enormously *—Yes.
29]1. I mean, even the speed increnses the power

- of manceuvring >—The speed, and the rudders, and the

twin screws, and everything.,

292, And the steam steering gemr¥—A ship will
come round now in almost half the eircle that was
needed when I first took command, comparatively
speaking,

293. Yon do nob agree that the incrense in speed
has necessitated the strengthening 6f the form-vision
test °—I do not agree. T have inquired specially on
that point from the comnmimders who have commanded
those fast liners out of Liverpool. A great mauny of
them yon know. They say they do not recognise it.
It is years since I comnunded the * Empress of Indin.”
But my experience on Iand is that with 1 metor car. or
driving in a trap, I do not feel that the form-vision
muakes 2 serap of difference, becanse I enam see o certain
distance at all times.

2494, Now I should like to deal with a diffevent

point. As I understand it, you hold that the truining

of the eye at sen does a great deal to make up for any
wenkness in the range of the sight >—I am quite sure,
from all the experience T have had, that the practice
we get at sea of picking up objeets goes more than to
make up for any little wenkness & man may have with
his eyes, as far as the shore test goes.

295, (Captain Golding.) T shonld like to ask you
this: can you suggest any more prictical method of
canying out colour-vision and form-vision tests, than
those at present used by the Board of Trade Y—Ave
you now alluding to the skeins ?

206. T an alluding to the skeins and the whole
system now in vogue, both for colour- and form-vision.
Can you snggest iny more practical method of cnrying
out the tests P—Am T in order, sir. in going into detail
about shades ?

297, (Chairman.) Yes. certainly >—I have pointed
out alrendy that T think if & commander or au officer
can read the colours of the bunting of the commercial
code, and all the various flags which are displayed all
over the worid, I think that is all that is required from
a seagoing mun.  Well, now, with regard to the skeins,
I wonld like to give you a little experience which I
have had as a colour tester, which bears on the ques-
tion which you are asking now The skeins at the
present moment are of varions tints. T wounld like fo

- point out that the light of the atmosphere has a great

deal to do with a man reading those tints properly.
Now, in maiching colowrs, I find frequently—and I am

matching colours very nearly every week—that a dull
day does not give me the shades in the same way to
the naked eye. A dull day does not give the shades
ouat in the sume way as a bright day does, and I do not
think that a lot of the shades, which are in those
skeins, are at all necessary for practical purposes. I
know, as 1 maifer of fact, that colowrs have not been
standardised. We tried to standardise them some two
or three years ago, and we sent coloured cards broad-
cast all over the kingdom, and asked people to write
down under a shade what they called that shade.
Strange to say—1I suppose human nature was the cause
of it—there were not six people out of a thousand who
agreed about the exact shades. The same might almost
be said of the paper yousent to me. In the first place,
sailors would not eall the shades Ly the same name as
do the Bonard of Trude. But of comrse I know, us an
examiner, a good deal of latitude is given to the man
as long as the examiner sees he kmows what it is. But
still, coming back to your question again, and replying
to it in brief, I do not think it is necessary to ask a
man, what are all the shades that yon have got in the
skeius. I think the ordinary bunting, that is used by
them at sea, is gnite sufficient to test a man’s sight for
practical purposes.

208. (Capfain Golding.) In other words, if & man
could name the various coloured buntings which are
used in the commereial code of signals, and any nationnl
colours, you consider that wounld be sufficient colour
test 2—Yes,

299, Would yon match them? I think “ distin-
guish™ was the word you used P—Yes; distingunish
the colours that are used in the code of signals and in
the national flags.

300. But on the lines of what Alr, Norman Hill has
just suggested, would yon just simply make the man
name the colours in the different flags, or would you
ask him to mateh two colours —I would ask him to
match them. Imean if he is given two blues, and if you
are going to testa man and you have got a lot of pieces

of bunting here and there, and you take a piece of hlune -

bunting out, if he matches the blue, it is all right.
Of course, he must state that it is hlue, beeause you
will not e able to tell whether he is colowr-blind if he
does not.

301. 'With regard to the form vision, I take it,
from what yon have said, that all you wounld- wish
would Dbe for the old test to be retained, and for the
new test not to be brought into action >—That is the
opinion of myself und my Council. '

302, (Professor Poynting.) Tt is sometimes said that
the present tests will pass people who are really
colonr-blind. Have you ever come across anyone ¥—
No. T have never come across a-man with a certificate
whom I have found te be colom-blind. I have never
come acress 1 man in actual service who is colour-
blind. T huve asked our captains to let me know,
if they ever doubt a man on the bridge; to let me put
him through and test him. But I have never had
a case.  But 1 have had cuases of this sort; I tuke a lot

“of the Conway boys who are in finining to he officers.

I have had boys who have passed the Board of Trade
colour test, and when they have come to me to apply
for an mcertificated officer’s position, T have found that
they were colour-blind, more or less. But invarinbly
when I came to look at their fingers, I have come to the
conelusion that their colour-blindness is caunsed by
smoking cigarettes. The Secretmry of the Conway
has told me the same thing, and I have bLronght it
to the attention of the Conway Commitiee. I have
found that the Voys wre continuous smokers of

“eigarvettes.

303. (Chairman.} Have you had several cases of
that in your experience >—I have had about three cases
in the last four years. :

304. You put them through the ordinary test, and
you find they do not come up to it >—Yes, and, when
I find they do not pass the test, I send them to an
oculist in Liverpool. and he has confirmed my opinion.

305. (Professor Gelch.} 1 understand you advocate
a form of test for colour which should he conducted in
the dark ?—7Yes, for coloured lights.
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306. On the ground that it really supplies the
conditions under which you have to see lights at sea ?
—Yes.

307. Then have you any view at all as to what
that fest shonld he—a lantern test?—Well, if it was
possible I would rather take a man down to the river
side, and let him read the lights as they passed up and
down the river. at different distances. I think that is
a more practical way, if it were possible.

308. You advocate that rather on the ground that
it 1s common sense that yon should test in accordance
with the conditions under which the recognition has to
be made ?—7Yes, and there are other lights knocking
about of a yellowish tint, and white tints, according to
whether it 1s oil or electric ; and it will be a hetter test
of 2 man. '

309. I should like to ask you one otber question.
Is there any increased difficulty, do yon think, in
recognising at sea at night colonred lights, if those
eoloured lights are surrounded by a whole series of
other lights. as must be the case in a well-lit large
liner 7—Well, of course, you cun see u red light or
green light if it stands alone, much better thanif it is
swrounded by other tints. That is natmal. Butifa
man can pick out a green or rad light from amongst a
number of other lights, you can take it that he is all
right.

©310. T take it that means. that with the modern
large ilumination of liners, to pick out a comparatively
small green light necessitates what we should eall
great accuracy of visnal form ?-—Well, that is one way
of putting it. S

311. It is like picking outb a letter of a line. It is
slightly against your other statement of increasing the
severity of the form test?—I think my other answer
covers the same question. That is to say, you can, of
course, pick ont a green or red light better if there are
no other lights near it. It tnkes more trouble to
search for them when there are a lot of other lighis
ahout.

312. (AMr. Parsons.) Do you think it is essential to
have o test with actual lights? Wonld you be content.
for instance, if a man passed the bunting test ?—I
would prefer to make him pass even a2 more moderate
examination with lights thun Professor Gotch has
mentioned, vather than to give him Dhunting alone.
That is to say, if you put him in & dark reom and have
u lantern at one end with a small light in it, and have
different shades in it, I should like tn see him sight the
light, rather than make him look at bunting, and that
sort of thing. I would mather try to lengthen the
distance, the smne as youn do by looking up & tube and
seeing the light at the end, and seeing the Light itself.
I think it wonld be better for the mun to doit. I am
only pointing out this way as one method of testing
the man for seeing the light. -

313. You would be content if he simply named the
colours in the ordinary kind of way *>—7You are talking
about the lichts ?

314, Yes?—Yes. Aslong as he told me one was a
green, or a red, or a white I shonld be satisfied

31a. (Sir Arthur Riicker) There is one point I
should like to put to you with regard to the wools.
Do you think there is unything important in the
materials of which the different colours are made* Do
you think a sailor would be less frightened, so to speak,
of dealing with coloured pieces of bunting than with
the coloured pieces of wool?>—As an examiner, my
experience of men passing a Board of Trade examina-
tion is that they can be fearfully nervous.

316. That is what I was thinking of >—Many a
time T would ask a man what he was afraid of, and
say, “ Do you think I am going to eat you®™ Then T
have suggested thnt he had better go outside, and
come back in a quarter of an hour. T mention that for
this reason. 1 think a man would be more at home if
you tested him with pieces of bunting than if you put
lefore him a multitude of shades of colour in skeins.
because the man has not been educated in shades.
Take that list of colours which the Bourd of Trade
sent me, I do not agree with half of those names they
give to them, and the sailor does not agree. It is the
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thought of not being educated to what the examiner
might call those shades that makes him nervous;
whereas if you give him bunting, such as he sees when
he is using flags, he is more at home.

317. But is not the colour test carefully arranged
so as to avoid that difficulty of naming—to match
colours and not to naome them ?—~Well, you have to
match them. Bub the feeling is there all the same,
that the man does not know half those shades, and he
is afraid to say what they are. :

318. He is not asked to say what they are, but to
match them ?P—I am afraid that feeling as to the
names comes in all the same, as far as the man's nerves
are concerned. :

319. One cannot account for nerves, of course; but
if you never ask the names, how can that affect it ?—
Perhaps there is a good deal in what you say. But
still, all the same, there is a great deal to act upon a
man with all these shades being put before him. I
have dome it myself over and over again. A man
picks a colour and says, * There you are, sir,” and you
sometimes ask him what the colouris. T am afmid
you must ask him what the colour is.

320. But the colours are specially chosen, are they
not *~~Then I am afraid that as an examiner I have
made a mistake, because, after he has matehed them, I
haveasked him, “ What colour do you call that?” The
examiners n<ked me that question the other day.

321. (Chairman.) When the matching is over, if I
am not mistaken, you may ask a man to pick up a
vreen for the purpose of testing him for colour
ignorance. Is that not right >—That is so.

322, That is rather a different point from the one
put by Sir Arthar Ricker >—But it comes in all the
same. You ask a man what the colour is, and he says,
“I think it is a pea-green.” I he says it is a green, I
merely say, “ Thank you,” and I put it down.

323. (Sir Arthur Riicker.) That was rather my
impression,. that that was a secondary part of the
examination, and the primary part was the matching,
Now I will go to another point. Do you think new
material is any real difficulty to a man? Supposing

you had bunting instead of skeins of wool, do you

think that would make any difference —No, I do not
think it would make any difference. providing there
were not such o number of shades.

324. That is what T want to get at. It is the
number of shades you feel a difficulty about >—Yes.

325. Regarding the lights surrounding the coloured
lights, and dazzling a men, would it be possible to
make an improvement, on the existing arrangements
on a ship, so as to have no other lights near the
coloured lights >—No, hecause passengers are so exact-
ing nowadays, that they will have lights all over the
saloon deck. :

326, Then you cannot do anything in that way ?—
No, you cannot run « -ship on philanthropic lines
nowadays. You have to cater for the public.

327. (Sir Arthur Riicker.)) There is another point
I should like to put before you. With regard to seeing
the lights in more or less misty weather—mot merely at
great distances, but in misty weather—do you think it
is important that that point should be taken into
consideration, or do you think that is not important ®
—1I do not think it is worth considering. insomuch
that if a man can see a light at the proper distance—
that is on the old test in clear weather—it stands to
reason he will see the light proportionately, according
to the mist, in other weather; and I do not think
that the action of the mist on the light—say it makes
a1 white light look a Iittle yellow—could he taken into
consideration as far as colour-blindness is concerned,
because I think it acts on everybody who sees a light.
Take a green light at night time and a mist comes
down; if it is grass green, for instance, it may alter
the colour a shade; and if it is a white light, say an
electrie light. it may give a little yellowish shade, and
that sort of thing. I do not think it is necessary to
extend the colour-vision test to foggy or thick weather,
for the simple reason that there are so many states of
the atmosphere that it wonld be very diffieult to get
the atmosphere in ali its moods in order to test a man.

B
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-»3:"!13._ -(Chairnian.). Weare yery much obliged to you,
Captain- Corkhill. I think we, bhave exhausted the
subject now, unless there is. anything else you feel has

Leen left .out ?—No, I-think you have .covered :every-
thing that is material. . . - . . .
(Chairmaa.) Thank you very much. L

. The witness withdrew. . T e

R ¢
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320, _(Cimirnum-.) will you tell us xvhethel- at-Til-
bury the cases are very frequent thatare coming hefore

you every week *—Well, not' regularly, chut at times

they are; because some of the companies examine their
officers once a year, and then we get a bit-of u rush.
- .330.:Do they ask you to examine them *—Yes,
That is one-of their rules..: The officers of the Atlantic
Transport Company are examined every year.

331. Whatever their age is?—Yes, including the
masters. . .- r : S .

332, Then does the Board of Trade carry that
out >—Yes, we-examine and give a certificate. Of
course, if they cunnot pass the.Board of .Trade test,
they are no longer required by the company. ce
- 333. Bui if Le has once. got. a. certificate :from- the
Board of Trade, he has always got that certificate »—
The: company..demand .that they shall -have a fresh
certificate annually.... I mean the colour-test certificate,
and not the certificate of competency. .~ ... . .
- - 334..(Chairman.) The Board of Trade give a man a
certificate once, and after that they are merely acting
on behalf -of other. people >—(Mr. Norman Hill.) Yes,
they give him a certificate. of competency, and when-
ever you .please you can pay a shilling and be
examined. . .... . ... . - '

. 835. (Chairman.) Have you amy record of your
experience of failures >—Yes, but not on the colours.
I have recently had two on the form-vision.

. 336. I mean, you do not keep u definite record of
the numbers that have been before you since you have
done "this work?>—We can always find that by
reference to our issue of certificates,

. 337. Have youn, in jour experience, had colowr-
vision failures ?--No. :

~ 338. Have you had any appeals >—No. There have

been two appeals at Tilbnry. But I was not examining
on those occasions. A
339. Roughly speaking, what number of cases have
you had in your' éxperience; 1 mean colour-vision
cases ? ~ Is it a matter of hundreds >—No, not us many
as that. I have bheen examining now from the
1st Septembdr, 1908. ill the -present time. - But then
I hive been iway ill for six months during-that period,
0 that I have missed that part of the time. . Roughly
speérking, I should say wé would get an average- of
about twoa week. =~ - - 7. RS
340. So that you may have had something between
100 and 200 eazes altogether >—Yes, probably. °
-~ 841.-And ont of those cises yon have not -had uny
colowr-vision failurés *~~~No. - . - 7 ) .
342. And .you have had two form-vision failures ¥—
Yes. . . . Y
‘343, Then, in “yowr- experience, the colour-vision
test is fairly satisfactory. At any rate there have
been no failures. Are you pretty well convinced in
your own mind that the wool test is a good test ?—
Noj; I cannot:say that I do approve of it thoroughly
from my experience. It seems to me to be a little too
intrieate for the ordinary man. It is not quite simple
enough for some of these mariners; they generally get
very nervous over it. and it takes them a long time
sometimes. Of course it depends on the intelligence
of the individual. - - - o :
. 344 Areyou nirly convinced that when it is-over
you have got at thefacts ?.- Tmean you have not let a
man through, who is in iny sense colour-blind ?--XNo;
we are always very caveful about that. o
- 345. You mean, it .may- confuse them and make
them .nervous:.- But you have no doubt whatever it
serves its puwrpose Y—They have.never actually selected
the wrong-skeins, They have . imade blunders some-
times,. ' They-have sometimes .put a yellowish green
~with-am ordinary green. "I lmow I had that experience
myself; when I first . went up before Captain Harvey.

¥

+* “Mr, N: R. Lewrs, Deputy Superintendent” and- Examiner in Colour-Vision &t the Bourd of Trade . .-
e - v "Mercantile Marine Office, Tilbury, called and examined. . .. - .

’

Perhaps I was a little nervous and did not grasp what
was wanted. I had had no coaching at all. But
directly I understood it. of cowse it seemed very
simple to me. o - .

316. With regurd to’ form-vision, was there any
appeal in those cases you spoke of >~ Yes. We sub-
mitted them to the principal examiner. .

347. Did they fail? —Yes. The_ first man was
absolutely failed, but with regard to the second man, I
had a letter down this'morning. as-a matter of fact,
saying that he could be considered to be passed under
the new system. Of course, he had really failed as
far as I counld see. - I suppose the principal examiner
topk his age into’ consideration, and that he was a
sui or and not an officer, and said he-might be passed.

348. Under the old test »—He fuiled under the new,
but passed under the old. - I

-34-9. Axnd now he has heen allowed to pass >—Well,
he is away at sea at present. I shall have to look him
up and acquaint him with it. I suppose, as a matter
of fact, we should alter his certificute to the new form
which he has passed. o

350. Has he been re-tested, then ¥—XNo, not as yet.

$51. Not since youn saw him *No, he was seeking
employment. I might say that the P. & O. Company
always, when a man is joining their vessels for the first
time, require a certificate for form-vision and colour;
and then, once they have had that, they do not trouble
as long as the man remains in the company. This
man was seeking employment, and was sent up to get
the certifieate from us if he passed. Well, he failed
in the new test and passed in the old test, for which I
gave him a certificate, and theyaccepted him under
that. and he has cone to sea now. ..

352, With the P. & O, Company >—Yes.

353. That really was all that he was concerned
with? It was not u Board of Trade question?—That
is so. He might go into another company und get
employment. That certificate is enforced by the
P. & O. Company with regard to all their quarter-
masters. They sign on as able seamen, but they are
really quartermasters. There are only eight of them,
because the rest of the crew are mostly lasears.

354. And the P. & O. Company do not bring them
up every year >—No. - :

355. Which compuny is it who sends them to you?
—It is the Atlantic Transport Company only. The
P. & O. Company examine all their own officers.

356. Do you know anything of their tests “—No.
I think they are something similar to the Board of
Trude tests,

357. How is it they came to send you this mun *—
They always send their deck hands, but none of their
officers. They kmow that the officers. on getting their
;:.ertiﬁmtes_. have -passed the Board of Trade examina-

ion. '

1:‘%58. And then they do the re-testing themselves ?
—Yes.

359. This is a question of a deck hand coming for
the first time >—Yes. '

460. (M. Norman Hill.) I would like to ask you a
question about the new test. Do most of the men
submit themselves voluntarily to the new form-vision
test now >—Well, most of them do not really know
that it exists, but we always tell them. In fact we put

_them under the new test, first: and then, if they. do

not pass the new test, we put them under the old
inst; but we tell them the new test will be enforced on
ihe 1st of January 1914,

361. Could you give us any idea of the percentage
of men who would be failed on the new test, but passed
on the old test >—You are. speaking of the form-vision
now, I take it ? e

. 12w
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362, Yes, the form-vision only?—A very small
percentage. I have had two. Of course. the new test, -
as far as I remember, hus only been in operation since’
last November. ' ’

363. It would be a small percentage?—Yes, o very
small percentage. :

364. Sir Walter Howell told us it would be about
ten per cent. Your figure would be less than that?
He thought the new test would throw out about ten.
per cent. of the men who would now. pass the present
test —We have not had sufficient experience to form
an opinion on that really. As faras I have seen up
to the present it would not be as high as that. .

365. (Professor Gofch.) What age were these people
chiefly whom yon examined?® Were they all below
30 years of age?—Are you speaking of those who
Builed ?

366. No; the whole of them that you examined.
Do yon get people over 40 years of age *—Yes.

367. Do yon get muny?—Yes. This man that T
failed was 45 years of age.

368. (Chairman.) Captain Harvey offered the
opinion that some of the.older men are able to do
it better than the younger men?—7Yes; I think they
really are.. I dare say a lot of it is attributable to
cigarette smoking in the case of the younger men.

369. You are now talking of form-vision, are you
not >—Yes. 1 suppose some of the old ones have
never taken to cigarettes. and the young generation
are smoking them heavily. I think it has a great denl
to do with it.

370. (Cuptain Golding.) You say you do not think
the wool test is altogether satisfactory. Now the
present system is, I believe, that you put all the skeins
on the table, und you show the candidate one skein and
say * Pick out colours resembling this ” »—That is so.

371. Do you mnot think it would be simpler, and
give the candidate more confidence, if you said “ Pick
out four or five colours most resembling this ™;
because he really goes hunting for dozens of colowrs ¥—
Yes.. But I think in our instructions we are allowed
to help the candidates. Thatis to say, we place the

skein an the table and t=11 him we requirz him to’ pick

out lighter and darker shudes of the spme colowr. I
generally select all the skeins that are required, and
Tay them by the candidate’s side, and show him them
first. T let him have o look at them, and then throw
them back on to the heap. Even if he ouly selects
five, you can always tell, by the way a man picks out
the colours, whether he has any knowledge.

372, Seeing a man examined the other. day, it
‘seemed to me that if you told « man a certain number.
four or five, you would prevent him hunting for very
distant shades?—1I do that. Referring to No. 5. for
example, I tell them there are only four to select: the
others of course have more. - :

373. (Chairman.) It is the case that, with some of
-the five 'test colours;. there are a:great’ many fewer
.skeins that are correct matches than with others. I
forget which it was; but I noticed one test-skein to
which there were fewer matches than to the others *>—
Yes; it would probably be No. 5, the yellow.

- 874. It is very difficult to set out and pick out
15 colours either-lighter or darker, is it not >—There
are not as many as that. ceL -

. 875. I think I have seen them pick ouf nearly as
many as 12 or 15, have I not>—Well. they may be
going into different shades then. R

376. Supposing the number is 10 or a-dozen. and
then a person comes to a colour where there are really
only about four or five >—I see what you meun. - .

377. If he is really very intelligent, he will know?
~T never demand thzt from them. If they pick out
four or five Tnirly quickly, I can see in a minute.

~378. Then you have finished with them 2—Yes.

379. Some of the testing we have seen is different
to that. A man picked up to a dozen, und then he
came up to some other colour, and got into a bungle.
However, that is not the way in which you do it >—No,
T wn afraid we shonld not have time to do it in that
way. o :

“380. If a man produces you two or three of each
set, you ure satisfied >—Yes. If he picked two or
three yellows, and could not find the others, I should
consider he had passed No. 5 test.  Of course, in the
pink, there are a good many more shades than in the
yellow; and that is the same in regard to the reds,
&c. ; therefore, I should require more of the latter in
proportion.

381. Have you anything you would like to say fo
us from your general experience in the matter, that
would be of any use to us, beyond what you have been
good enough to say to us ¥ —If I mny express my own
thoughts, I have often thought that a different axrange-
ment counld be adopted. That is to say, supposing,
speaking of the most simple way, you get a glass cube,
and put different coloured electric lights into it and
fill that with steam; that would give you almost the
exict conditions which prevail dt sea, if the proper
distances and sizes of lights were given, so a& to resem-
ble port lights and starboard lights and white lights. .
Really I suppose all the man wants is to kmowthe
lights under auy conditions of atmosphere, and if'a
man cun pick out those lights under those conditions,
I cannot see what else he would want at sea. He does
not want all the different shades of red.- I believe it is
argaed thit a green light is very’ much different in a
foy ; iv almost becomes o white light, I believe..- There-
fore, if a green light could be shownr o a man under
those conditions, he -would get the sume  conditions
which- prevail at sea. In my opinion it would be a
very easy arrangement to put a kettle of Doiling water
there, and have your lights inside this glass box or
cube, twrn on your -different buttons, and get u red,
green, or white, und intensify the-fog by letting in
more steain and getting dny conditions you like. I do
not suppose it would be much moré expensive than the
one I have seen of revolving lights—Sir Willinm
Abney’s little test. T a i,

- 882, (Professor’ Gotch.) That' is "conductéd in the

“dark ¥—Yes.

383. Do you attach importance to its being-con-
ducted in the dark »-—I do, begause you' could get all
degrees ‘of light tind shade in‘a darkened:room so
that it'would really provide you with every condition
prevailing at sea, from ‘broad daiylight right up” to
evening and twilight and intense darkiess, ** @

" 384. You said, with referénce to yoir ¢wn examina-
tion, that yoii hiid recéived no couching. It strick me
in this way; do these people get any coaching ¥—I
believe some of the candidates'do. | o -

385. What is the coaching ¥—~Well, the coaching
would be to put them all through these wool tests. * .

386. You mean to say, they.go to people to be
coached P—The different nautical schools, I-Dbelieve,
coach them in colours, in the same way as they:do.in
navigation and everythingelse. . .. . ..

- 387. Do they coach them in the .wool test? :Do
they show them the wool test and coach them in that ?
—Yes. . -« . - .

.-(Chairman.) Thank you very much: *

" The \_vitness withdrew. .

o Adjcurned till Friday, 21st October, at li am, -
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388. (Chairman.) We are very much obliged to you
for being good enough to come and give evidence.
You gave evidence before Lord Rayleigh's Committee
some years ago >—Yes, ' '

389. I suppose since that time you have heen
following the matter up in a variety of ways, and
really new information is to be put before us»>—Ttis a
confirmation of my previous evidence. I have not
found it necessary to vary in the minutest detuil,
either theoretically or practically, from the evidence
I gave then. It has been confirmed by others in the
most emphatic manner.

390. And we should find that also in the new
edition of your book ?—Yes, in the appendix. The
body of the book has Leen very little altered, and
purposely, in order, to show how little it has been
necessary to change. I have added an appendix.
I am writing a new book now on the whole subject.

391. Then you have been good enough to-day to
give us just a sort of outline of the most important
points that you think we ought to have before us in

this inquiry. I will start with the summury—classifi- -

cation of colowr-deficient persons. Will you tell us
what the classification should be that we should take
into aceount >—Colour-perception is quite distinet from
light-perception. If we reward as normal—which is
perhaps a little supernonnal—a man who sees definitely
six colours in the spectrum, there are various grades
from that to total colonr-blindness in mm absolutely
complete series. If you have a spectrum and isolate
portions of the spectrum which appear monochromatic,
the normal person sees about 18, those with diminished
colour-perception see a less number. The first two or
three degrees I do mnot regard as colour:blind for
practical purposes. For instance, the man I eall
tetrachromic sees four colours in the spectrum, red,
yellow, green, and violet. That man does not regard
violet and blue as distinct colours. That is to say,
you can get him to match spectrum violet und
spectrum blue. He only regards the violet as a
superior kind of blue, uot as a definite colour, as it
is to u normal-sighted person. I have not got my
Intest spectrometer here, chiefly for the reason that T
am working with it every day, und I want to have
exactly similar conditions in a large series of cases.
If the Committee would desire it, I could bring the
old spectrometer, which shows all the effects and is
the one I had 20 years ago. The only advantage of
the new one is, that it gives exactly. in wave lengths,
the size of the monochromatic patch, and so there is
a great saving of time. If you have u man who sees
only 15 or less patches in the spectrum, a normal-
sighted person sees included, in the monochromatic
pateh, colours which are absolutely different. We have
eminent men belonging to the trichromic class, and
they regard the spectrum as simply red. red-green,
green-violet, and violet. I consider myself entitled to
call such men trichromic. because they themselves
declare that there are only three definite colours in the
spectruim. They have no yellow. and no blue. As
an example of how completely the sensation of yellow
is absent in these cases, I may say that 20 years ago

D. Acraxp {Chairman),
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called and examined.

Sir William Ramsay, just after my first paper on
colour-blindness, spent the evening with me, and I
tested him with a lantern in the garden. He never

fuiled with red and green. but when I showed him

yellow. he was always in difficulty over it. If I showed
him red first, and then yellow, he said the yellow was
green. If I showed him green first and then yellow, he
immediately said that the same yellow was red. If I
showed him the yellow alone he would say, “*I cannot
* suy what that is; it is either red or green, or perhaps
¢ it is that horrid colour red-green.” The trichromics
have designated those colours, yellow and blue. with
their own nomenclature.  Sir William Ramsay declares,
as also does Sir J. J. Thomson, that red-green is a
much better name than yellow. Therefore u person
of that kind will e obviously very unsafe at sea,
because he will be continually mistaking the top light,
or any white light that comes along, for red or green:
and this would be particularly likely to oceur if there
were any red or green light against it. As a matter
of fact, Professor Nagel has devised an apparatus
which shows how these cases make this mistake.
They are shown a red and white light together, and
emphatically call the latter green.

392, As to our classification, you draw a line some-
where as to persons who see so many colours *—I have
never yet been able to get a man who sees four colours
to make dangerous mistakes. He resards violet and
blue as the same colour, and simply sees four colowrs
in the spectrum; and undoubtedly he is colour-blind
to a certain extent with the spectrometer. I have never
yet got such a man, even if he has been very fatigued,
or in any circumstances, to confuse the red and green
and white lights. Therefore I regard a mun who sees
four or five colours in the spectrum, for practical
purposes, to be normal-sichted.

393. And therefore safe >—Yes, and therefore safe.
As a matter of fact. there are very few trichromies,
tetrachromics, or penfachromics who ean be caught by
the Hohingren test. :

394. Now, then. you deem the colour-perception
necessury—you have been really dealing with that—to
be such, that a man will recognise red, green. and white
lights >—Yes. I exclude those who see three colours,
two colours, or one colour in the spectrum. and those
who have a shortened red end of the spectrum.

395. (Prafessor Golch.) Would those men be unsafe ?
—7Yes, they would be unsafe.

396. (Chairman.) They must not only distinguish
such lights, they must state whether sueh a light is
present, and be able to tell its colour by inference >—
That is very important, because many men will match
with absolute accuracy. Professor von Kries examined
a case of mine, an ordinary dichromic. exhaustively
with various apparatus. Professor von Kries was first
of opinion that he was not a dichromic because of the
accuracy of his matches with Holmgren's wools and
Helmholtz's apparatus. I told him that the man was
a definite dichromic; he was a dichromic in the sense
of colour but not in the sense of the old theories. He
was absolutely dichromic as far as colour was con-
cerned. I suid, “Try him with a match of red and
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viclet against blue and green.” Then the man made
a match with very great satisfaction with a purple
and a blue green. Professor von Kries said {o the
man, “You do not think that is much of a mateh,
do you?” He replied, “That is the best match I
bave made this morning.” As a matter of fuct that
particular man holds the record for acemcy of
matching with Lord Rayleigh’s colour-mixing appa-
ratus. No normal sighted person I have ever come
across could match so accurately. Yet it is said that
the ordinary dichromic cannot make a match with the
apparatus at all. That stutement is wrong.

- 397. That in your opinion is a1 dangerous man>—
Heis. Directly he was examined with my lantern, he
called a green light, ved. Tt is exactly the sume with
Sir William Ramsay. If he does not name the colours,
he will get through, but directly you get him to name
the colours he makes mistakes.

398. You mean he can get through a matching
test >—Yes. But he fails absolutely when you ask
him to name the colours.

389, (Lord Rayleigh.) Did you not say just this
moment that he laid a blue green against a red and
blue mixture >—Yes. That is the special one that I
mentioned.

400. That showed he did not succeed in making a
match >—Yes. That is not the match that is usually
given. Professor von Kries -had not used that match
himself.

401. T thought that was the most characteristic
test of the ordinary dichromic?—I have a letter on
the case from Professor von Kries. He gave me a
letter stating it was plainly a dichromic case and not
a reduction form.

402. (Chairman.) Arc they dangerons persons who
see less thun four colours in the spectrum *—Yes.

403._Have you anything to say with regard to those
who have the red end of the spectrum so shorteued as
to be unable to see o red light at two miles distance ¥—
Many of them will pass the Holmgren test. They
are simply shortened, up to a certain point in wave
lengths. at the red end of the spectrum for bright light
or light of diminished intensity. After thai you em
reduce the red, which is a little higher up, to the

- faintest possible red which you can see yourself, and

he will see it: und yet a blazing red light, of a wave-
length, say, below 700, will not be seen at all. The
point I am working at now is to ascertain exactly
the degree of the defect of shortening ut the red end
which should be rejected. With the Lmtern I show
the terminal red, and I show a bright red which only
consists of waves about 700, und a man of that kind
does not see the red light at all.

404. Do you take the two miles as a kind of avernge
distance *—I took the two miles from the Board of
Trade Regulations. As it was necessary for s num to
recognise at two miles, I noted this fact and arranged
my test accordingly.

405, Then the third class are those who are
“ unable to distinguish between red, green, and
* white lights at the normal distance, through a
* defect of the cerebro-retinal apparatus, when the
“ image on the retinu is diminished in size ” 2>—With
any big object those are cases that will not make any
mistakes. They will match correctly with an elaborate
series of wools. With a light, say, at a distance of
100 yards there is a difference. Dr. Mott belongs to
that class of case. He has passed the Holmgren
test with me with the yreatest ease, without making
any mistake, and yet he could unot {ell whether you
had a red, green, or white Iight on a track at 100
yards, or see u red golf flaz. He will not see the
colour of the golf flag at all. and fails with the lights.
When examined with the lantern in the room he fails
absolutely. .

406, (Professor Goteh.) With a small aperture *—
Yes; or even with a big one at that distance.

407. (Chairman.) There is a question about the
dark-udaptation of the eye which, I think, must be
considered. I am afraid I have rather missed that
point. How long should the eye be in the dark before
it can pereeive a green light at two miles distance ?—
It is not required to be n the dark at all. But the

0 5200 '
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dark-adaptation undoubtedly does have an effect. I
am making a special research on that mow. A red
light, for instance. seen in a state in which the eye was
partially dark-adapted might appear as a white light.
But when the eye is further dark-ndapted, the red
definitely comes out as a colour. In addition to the
physical effect that the red rays are the most traus-
mitted, the dark-ndaptation seems to increase the red
very considerably. That is probably one of the reasons
why the red light is seen better than any other
coloured light ut might. I have been comparing lights
of different luminosities in order to study that point,
apart from the fact of the red rays being the most
penetrating.

408. As to the individuals whom you have men-
tioned—for instance. Dr. Mott. who was the most
recent—has Dr. Mott got good form-vision >—Yes, I
think he hus very good form-vision.

409. You have no reason to think he has not *—No,
I shounld think be has. :

410. Shall we come to your lamp test now, which
will meet some of the prinecipal difficulties >—Just as
you plexase.

41]. Perhaps we had better follow on the outline
of your criticism about the wool fest, and then see the
Lomp test afterwards. Well, now I come to the
criticism of the Board of Trade test with the wools.
The first point you say is. that it is difficult to obfain
the correct colours?—It is very difficult. Professor
Nagel has written on that question. I had some
trouble at first in getting n special Swedish set which
was absolutely correct. But the majority of sets that
are sold are very bud sets. Professor Nagel condemns
every set, but points out that the imitations, as is
natwrally the case, are worse than the original set.
The Swedish set is undoubtedly the best. -

412. The next point is, that the colours are liable
to fade, and some more rapidly than others *—Yes,
that occurs, and alters the colour of the wools.

413. Then yon say that the wools get dirty, and
that alters the colour > —That enables many a man to
get through the Holmgren test. If you ure examining
# number of men, they have a habit of ruiming the woal
through their fingers, and a number of the normal-
sighted people do that. Several colour-Blind people
who have passed the test have told me that some
wools. though apparently looking the same to the
normal-sighted person, could be seen by them to have
been distinetly used more than the others, and they
picked them out quite easily on those grounds.

414 Why was that >—Because those wools had
been handled so much more continually than the others,
and they had got dirtier, and that gave them a clue
which enabled them to get through. That is especially
the case when they are watching. That is a thing I .
object to strougly. Holmgren said it aided the test
to let colour-blind people look on whilst others were
being tested. But they notice those liitle points in
the wools, which they would not have noticed if they
had been kept in another room. Even in using my
classification test, which is absolutely different in every
respect from Holmgren’s® and has no resemblance
except that it has wools in it, I never allow the
colour-blind to watch for that very reason. A very
clever colour-blind person notices those minute details,
and will get through in an astonishing way.

415. Of course, in the ordinary test they are
not allowed to finger the skeins. I mean if there
is auything in the way of serious landling, it is
reported. Bub your view is that they are so quick
that in merely selecting, they can do it?—Yes, A
number of men will take the wools out, and they get
soiled, especiully the light greens.

416. The next point is, that the colour-blind ean
distinguish the green from the hrown skeins, quite
apart from dirtiness and so on, by touch >—That T have
found too, znd that has been mentioned by others.

417. Do you know at all what that is scientifically ?
~—I think it isa difference in the dye. Many dichromics
will get a set of wools and know every one of them
quite easily by just practising with them for a time.

418. When you yourself have tested people with
the wools, have you put them through all the tests ?

B3
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Do youn put them right through >—I put them through
the three tests. That is one point to which I have
drawn attention. Holmgren said that when anyone
passed the green test he wasnormal-sishted. But from
the very first I pointed out that there were many men
who would pass the green test—for instance, those who
have a considerable shortening of the red end of the
spectrum—quite easily, and vet wonld put a bright
blue and a rose together. In the records of the Board
of Trade you will see many things of that kind, where
the green test has heen passed, and on the rose test
they have failed. Therefore, they would be passed as
normal in the ordinary way, if you followed strictly
Holmeren's instruetions.

419. When yon say you have passed certain peaple
in the wool test, have you put them right throogh 2—
‘What T have done has been this. When T started with

the subject. I made the man classify every colour, so

that I micht see if he made any mistake with any
colonr. Then I noted the colours which he made
mistakes with, particularly with the special colours to
be used for the tests. For instance. if the dichromic
always picked ont a certain green and called it red, I
regarded that green as being a useful test colour.

420. Should you say the pure green test skein isa
useless colour? Tt is a green diluted with white; it
is not pure green ?—Tt is a whitish green.

421. That is the one you are alluding to when you
say that is useless >—Tt is useless in the sense that
many of the dichromies pass it. and fail on. the rose
test. I am told that in America they are adopting
the rose skein right away.

422, Then if he passes in that. he will fail lnter on,
if the wool tesk is earried right throush >— That
particular man would. He wonld fail with the rose

. test : but there are very many who will g0 right throngh.

423. And that is your objection to the wool test ?
—That is my objection. My objection to the Holm-
green test is the number of colour-blind people who get
through, and also the number of normal-sighted people
who are rejected by it. If. for instance, you were
to reject 2 man who hesitated or took up a confusion
colour. you would reject far mare normal-sighted men
than is done mnow. Professor Nuwel says, he found
there were 2-75 per cent. of men who made dichromic
mistakes and yet were not dichromics.

424. Do you think, as a matter of fuct. that among

~ those who failed and who are found to be colour-blind,

a proportion are normal >—You find nearly 50 per cent.

seem to get through on appeal. and obviously those
men were rejected wrongly.

425. But I am saying those who have been
finally rejected on appeal >—That I could not teil
you without examining them. Ishould think it js very
probable. I am perfectly certain in one cise that
passed on appeal that the man was colour-blind.

426. As to those who are rejected on appeal, I
understand you think a great many of them are normal ?
—That I should not like to say.

427. T beg your pardon: I thought that wus Fyour
view, that a2 good many of those who had been rejected
were really normal >—But those who get through on
appeal are about 50 per cent.

428, There are other tests besides the wool test on
appeal >—Yes, a similar test to my method. I cannot
tell. whether colour-blind persons are still passed on
appeal, I have no evidence one way or the other, as the
Board of Trade have left out the details in their
reports. T am sorry to see that they have done so.
I thonght it was probably becuuse I drew attention to
the fact; for the next year T noticed they left them
out. For instance, they mentioned that one man who
called a pink, green. and a green. salmon, and the
standard green, neutrzl and blue. was pnssed on appenal.
How he could possibly be normal-sighted and make
those mistakes in naming coloured lights, having been
an officer at sen, Tdo not know. I drew attention to
that in the *Lancet ” (May 26th, 1900, p. 1512). The
mext year I noticed they did not give the errors, so I
could mot criticise such cases again. But that man
I should eay most emphatically was oné passed omn
appenl whe was undoubtedly dangerous. .
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429. Do you remember the name of the man ?—No.
You can find out quite easily by looking at the reporis
of the Board of Trade,

430. Was it Inst year or the year before >—No. It
was just before the Board of Trade left off giving the
details of rejected candidates who pass on appeal. For
instance. that man made half-a-dozen mistakes of the
most glaring deseription in naming the colonred lichts,
and called & red, green. and yet passed on appeal. I
have never yet come across a normal-sighted person
who called a red light, green. :

431. (Professor Gofch) When was that criticism
published in the “ Lancet” ?>—Tt was ten years ago.
I imow that the Board of Trade no longer give the
details. T criticised a number of details which showed
in the most emphatic manner that the test was mot
satisfactory.

432, Have you got a copy of that criticism >—Yes.

433. (Chairman.) I dare say we could obtain it or
get the reference >—1I can look it np quite easily in the
Board of Trade reports. '

434. Then the test does not define the degree of
colour-blindness. You say that an educated person
completely colour-blind will do better than an un-

. educated person incompletely colour-blind? — Not

completely colour-blind. but 2 more dangerous degree.
Varying absorption in the eye and yellow pizmentation
in the eye will muke 2 man make many mistakes in
the Holingren test. An examiner would be bound to
reject him. He may have only a shortening of the
violet end of the spectrum, which, to my mind, is of no
consequence, and yet he will make these mistakes, I
do not kmow whether Lord Rayleigh wonld mind my
mentioning him. :

435. (Lord Rayleigh.) Certainly not >—Lord Ray-.
leigh has a shortening at the violet end of the spectrim,
and there aré many men who are exactly the same as
Lord Rayleigh is and who have failed. In fact. it
would rather interest me to see whether Lord Rayleigh

~would make any errors with the Holmgren test.

The selections made by a person with shortening of
the violet end of the spectrum appear correct to the
nornal-sighted when viewed through a yellow glass.

436. (Chairman.) Finally. you say, it does mnot
detect central scotoma >—A man with central seotoma
is quite able to recognise a coloured object when it is
large : but when it is small he makes mistakes. When
the object is diminished in size the man makes the
mistakes. Such a defect emphasises a slight degree of
shortening of the red end ‘of the spectrnm;- any
deficiency will emphasise that.

437. You say you have taught an uneducated
colour-blind person to pass the wool test in five
minutes ?—T had one uneduncated eolour-blind man
who made all the ordinary mistakes at first. and. as
I have deseribed in my précis of evidence, I taught
lhim in five minutes to pass it. He was examined
afterwards by one of the most expert ophthalmic

- surgeons in London, Mr. Adams Frost, whko has

written a good deal abont colour-Llindness, and he
could not get the man to make the least mistake. .

438. Would you_infer from that, that . you could
take any ordinary uneduecated colour-blind man and
teach him?—No, I could not. You want a smart
man : you wanf a clever man to do it. '

439. You mean uneducated but cute >—He must be
cute. Colour-blind people us a rule are far above the
average in intellizence.

 440. T mean, there is an office boy here. who is
colour-blind. You would not undertake to teach him
to pass a colour-test in five minutes 7—No. Dichromies
vary. ‘That is one of the most important facts, not
only from the theoretical but also from the practical
point of view. The dichromics are not all the same.
They are not all equally colour-blind. One dichromic
is so colour-blind that any colour test, no matier
how bad, would detect him. For instance, I published
a series of cases in a paper which I read at the
.Royal Society about two months ago. One dichromie
will divide the spectrum into two patches: another:
will divide it into three, four, five, six, seven, or eight.
When you get to 2 man who is: intelligent. and can
divide the spectrum into:eight patches, and Fyet who
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is a dichromie, he is a very diffienlt man indeed to
detect by almost any test. Those are the men who
go,-perhaps, 12 years to sea, or are perhaps 20 years on
the railway, and are examined repeatedly and cannot
be detected. -

- 441. Do you think they are dangerous >—TYes, they
are dangerous. You can demonstrate easily with my
lantern that they are dangerous. But muny people
could examine them for hours in different ways and
not be able to find that there was anything wrong.
They have eight distinct differences in the spectrum,
and those eight distinet differences are suflicient to
enable them to pass a test. A normal-sighted person
could do the same with two colours, a blue und a green.
‘We could, by making varying degrees of the amount of
blue and green in the colours, designate, say, one as
red, one as green, one as yellow, and so on. .Sl.lch
cases name colours and match colours in a similar
manner:

442, Have you any such persons now under your
supervision ? Could we get at a person of that sort?
—7Yes, I think you could. )

443. Who would, as you say, escape the ordinary
test P—Yes. _ ]

444, And your lamp would catch him?—Yes, ¢
would catch him instantly. It is simply this: with the
lamp he cannot tell the different intensities of the
light.

H5. (Captain Golding.) You tell us how you deal
with people with a shortened red end of the spectrum,
and that your apparatus will detect a person who is
dangerous. How does it tell the green-blind person ?
—There is really no such person as a green-blind person.

446. T am goine by the book >—That is absolutely
wrong.

H7. Well, a person who cannot detect a green
light *—He may have absolutely no defect of light
perception. A person with shortening of the red end of
the spectrum may not see the red light at all. When
a dichromic sees a blue-green Light he ealls it white.
I have had men who have been colowr-blind, and yet
have been able to see all the colows, as far as light
was concerned, at twice the normal distance.

448, That is what I want. Would your apparatus
be able to detect the person who would eall the green
light white *—Undoubtedly, it would do so at once.

149, Would it also show the extent to which such
a mistake would be dangerous >—Any mum who has
such a defect that he calls a white light, green, and a
aveen light, white, I think must be rejected.

450, But are there degrees of that ?—There are
degrees of dichromic vision. _ .

" 451, (Chairman.) Would you have any objection,
after we have done the lamp test, to taking two boys
through the wool test *—No, Iwill do it with pleasure.
_ 452, T do not mean our wool test *—No. My wool
teit is an absolutely distinct thing altogether. 1t is so
distinet that there are practically no two points in
which it agrees with the Holmgren test.

453, (Professor Golch.) Muy I ask a question Lefore
we go to the lamp test ¥ Is it advisable, in your lamp
test, for your work to be done in a dark room *—It is
not at all necessary. It can be done in a dark room or
with a certain amount of light. _

454, Would you regard it as being satisfuctory in a
room like this >—No. You should have this room

7 darkened.

455. That is rather an important point *>—Yes.

456, (Alr. Parsons.) Apparently you have a wool
test as well, and before we go into the practical part,
would it not be well, if you are going to show the wool
test, that we should kmow how it gets over the
difficulties of the Holmngren test*—It does not do so
completely.

41357. Tjilen is it of any value at all >—Yes. It will
detect a very large number of colour-blind people and
does not reject the normal-sighted people in the same
way as the Holmgren test. I have tried to meet the
difficulties in all the ways I could. Bub Ifind it is
quite impossible to make a wool test that is absolutely
satisfuctory. Even this'pocket test which T have, which
js ope of the most difficult tests, is one that some men

will still get through. It is astounding to most
persons that it should be so.

458. Thatis apparently a preliminary test. Do you
place reliance on i62—I place reliance only on the
spectrometer and the lantern., o

459, (Professor Gofch.) Does your wool test limit the
amount of the spectral image >—The colours in the
pocket test ave small,

460. You get over the limiting difficulty in the
pocket test?>—Yes. I have tried to get over all the
difficulties I could. For instance, I have used the
colours that the colour-blind people make most mistakes
over, and I have excluded those that they do not
usually confuse. Black and white are very important
colours, and they are not in the Holimgren test. A
man may call a white, green, and a black, red. They
are very important colours in the test.

461, (Chairman.) Would you mind showing us the
wool test first >—No; not at all.

Two boys, A. T. Ruby and E. Sale, were then
called and tested by the witness.
Ruby was first put through the classification test
inveated by the witness, and was asked lo sclect skeins
lighter or darker than the fest-skein in each cuse, but

.of the same colour.

With the orange test-skein he placed five skeins
varying from orange to yellow, and one of a degraded
Juwn colour, , .

With the purple test-skein, whick he described as
blue, he placed three blues, fwo wmuuves, and eight
purples.

With ithe red {fest-skein he made a number of
matches, which appeared to the Commitiee to be correet.
But the witness stated that onc of them was an erange.

With the green test-skein he pluced one green. and
Jive brown skeins (three fuirly darl: aml two light).

Tested with small circular glasses, he matched a
yellow gluss wilh red. He alse deseribed a pule yellmw
card as green, and @ green silk as red.

The following ecxamination fook: place during the
test -— i .
462. (Professor Gotch.) De yon nse these fine silks
on the ground of feeling?—No. I find some colour-
blind people whom you could not detect if you only
used wools with these methods. But by adding silks a
man would detect them. It is the same with the
lantern.  For instance, if I show a light and lhe
hesitates very much about it, the mmethod I  have
adopted is to tell him to pick out a number of similar
colours from the hox.

463. (Alr. Parsons.) Are yousatisfied with the second
test of the wools *—No, they are wrong. The boy
put dark yellows with the orange. When you see this
colour is taken and #his colour is overlooked altogrether,
it is obvious he is colour-blind. The boy calls his silk
“red” {showing e green), und yet he has not put it
with the red test-skein. That is exactly the answer T
expected to get from him. That one answer is more
important than any other part of the iest, and
demonstrates the value of colour names. Anyone who
calls that red is obviously incompetent.

464. (Chairman.) Before we leave the wools shall
we take the other tests >—Yes. This test (showing his
wool-test) will detect muny more colour-blind persons
than the Holngren test. This aguin (showing his
pockel-test) will detect still more. Bui there are colour-
blind people who can get through that test. Therefore
one is obliged to have the Inmp.

(Chairman.) Then we will have the other boy and
go through his test. ,

465. (Captain Golding.) Just one moment, Sir.
When you showed that boy a green he called it red?
—Yes.

466. That does not agree with what you told me a
nmoment ago *—I object strongly to the classification of
red-blind and green-blind persons. First of 211 I object
because it does not fit in with the facts, and it is hased
on a theory which is not correct. The point is that,
as far as light is concerned, the light perception is in
many of these cases the sume, and the luminosity curve
agrees with that for normal sight. But they caunot
tell the difference between the two colours. With my

B 1
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spectrometer, they include the red, orange, yellow, and
half of the green as one colour. The point is that he
does not see much difference between them. He js
]udgln_g by luminosity or some slicht difference.

467. The question I put was with the object of finding
out, if your apparatus would detect that, with the persoxal
who called the green the wrong colonur >—Anyone who
called & green a red ¥ )

. 168, Yes >—Anyone who ealls green, red, must be
rejected. If. for instance, a man at sea looked at a
green light and said to himself it was red. and if he did
it from ignorance, he would be just us dangerous as if
he were colour blind. T have never yet come across a
mun who through colourignormee has called red. srroen
or grreen, red. - ’

469. (Ar. Norman Hill) They do not distineu
between the two?—No; they see flO difference b(lzltax:l'lelzg
the two. Infact, in many pseudo-isochromatic tables
in which you have to read red letters printed on a
green yround, the whole looks wniform to the red-crreen
h]mc.l (dlchl:omics); they cannot see uny letters or
reading on it (.lxt allt.} It]is not that green is seen in
one case or red in the other, but the w appe:

e abeolutaly st ub the whole appeurs to

(Professor Gotch.) I think the diffculty vou
putting is this, that, supposing youhad a pu}lv'e{-reelilﬁ
the spectrum for a colour-blind person, and Tad no
other, and had 4 screen und put a book on that screen
the colour-blind person would be able to read that book.
It still gives him that sensation of licht. -

(Cuptain Golding.) What was :ert:ﬁlﬂy conveyed
to me was that a person who conld not distineuish

green could only see it as white; -

(Witness.) Dichromics vary in this way. When
they are shown the spectrum, some can only see a tinee

of red at one end of the spectrum and a tinee of violet
at thg other, and the whole of the centre of thz spectrum
is white.  These call orange, white; green, white; and
blue, white. Then, with the ordinary dichromi(: the
colours meet in the centre of the spectrum, and thers
is only one little point they call white, and that is the
neutral point. Oue colour includes the red ornge
yellow, and half of the green. They would 10t call the
_colour white (s distinel from yellow) unless you got an
equil mixture of the two colomrs on either side,

(Lord- Ruyleigh.) But 10 one could possibly call

that white. It would be much too dark,

+70. (Captain Golding.) 1 am only dealing with the

answer which the witness hus given to me.

(E. Sule was then tested.)

(Witness.) Shall I try the Doy wi i
’ s y with this eard
(showiny lis pocket test)? I will ask him to point out
all those which have got any red in them, and oo 1ieht
through from the top to the bottom. T
(Sale picked out the reds in the pocket fest to the
witness’ sutisfaction.)
(Witness.) Now point out those that have wot. wr
i it P ose that have got green
. (Sale pussed over several areen wools.)
) e suys there is only one green there. Thuat bo
15 rejected on that, I will 1?0\\' ask him to go aﬂ
through them and point oui any patches that have
any green in them, und then point out those which
bave only one colour—all diiferent shades of one
colour,
y, {Sule correctly picked out the patches contuining
green, bt failed to pick out q Pulch conlaining only
] one colour.)

' (]F’:hre.::;.) This test is used with the ecards all
separate: they are set out on this card j ;
separate L this card just fo show

(Sule was then put throngh the classification fest,
and chose correct matches in each case.)

471, (Lord Ruyleiyh.) 1 think we shoul

l . d have to
: g:u;s ﬁﬂu;t I;gy:’ Yes, m;doubtedly you would. I think

te first slip wis on the pocket fest. i
through that. P ot Ho did not go

(The room was then darkened, and the witness

proceeded o test the tico boys by means of the Edrideae.
Green colour perception Iﬂnieru.)y / the Bridge
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(Buby was shown a green and called it a yellow
{Witness.) You see, he is rejected stmiglft ﬂ“‘ﬂ.'))'.
(R-ru.by called a green a yellow, and « red o yellow.)

(I.l itness.) Yon see, he is rejected at once, em-
p}mt-zc:lllyr; he calls that yellow and the green yellow,

(Mr. Nettleship.) Will you put a much lighter one
than the first one you showed. and then give these
other lights afterwards? May we lave those, and
then see what he says they are 3 '

(Reuby was shown a yellow, red, bl L
cullod the gresm ot ] ed, blue, and green, and
| { "izttnm;s.)l Tlnn;. is perfectly clear. With this test

1e 15 detected much more emphatically ; :
easily than hy the other. phafierly nd much more

(faby was then shown a different-sized aperture, und
named the yellow correctly. but called the green, red.)

(Pr_qus-sor Gotc{z.) Do you make a smull aperture ?

(Witness.) No, it is unnecessary. In the majority
::1)if h;:-ase's 3:;)111 can generaily defect nearly every

lehromie with one turn of the wheel d
different apertures. wheel. Yowen geb

(Mr. Nettleship.) Would you giv : 5 wi
the small apertures ? you give us colours with

{Witness.) Yes (doing as request
. quested). These ve
small apertures are not suitable unless you h:n'er':y;
dark-room. :
tha ﬁlﬁ Nettleship.) May we have the next size above

(Wituess.) Yes.

(Ruby culled a ved a yellow.)

(Mr. Norman Hill) Will epeat it :
lighten ot oo ) yo-u repeat it, but much
(Ruby named the yellow and red correcitly.)

(Sele was then brought in, und named red, while,
ycl[ow, green, blve, then red and blue dgain, con'ecﬂy,;
tater, he called u. pale violet, a white. and u blue. a greean
(c_tftcmmrfl.-; dmznding his answer on being shown the
Izyl:(t Ougu;n‘). He also called a yellow, a red.)

[On being requested, §) it 7 d
e forport Al qHes 1e witness pul the colours on

(Witness.) The blue and purple ara not test colours.
I meun, they are only for information, and a man is not
rejected on them. Even with a compuratively slight
shortening at the red end of the spectrum the ohserver
cannot see that bright red at all. T had an example
of this in a boy who went up for the Navy and was
rejected \\'xth‘the lantern. Then he passed the Holmeren
test several times outside, and I examined him and he
passed the pocket-test. Then he looked ut Hat light

showing « red), s ai e was i
(showing a red), and said there was nothing there—he

could see a circle and there was nothing there. His
fatti}lterh\\'ns u:J}fozutely certain he was normal-sichted
until he saw that, and then he i at the hoy
was 1ot i for the Sy e recognised that the hoy

(Professor Goteh) That is the light which -you
speak of as using in the paper you wrofe.

(Witness.) Yes. This is the actual light T use.
The rays are nearly all below 700. If I wish to muke
it more certain still; I can add a blue. This licht I am
showing now is an extreme red. ”

(Profesior Goteh.) Do you see that Keht 2

(Sule.) Yes. you see that light

(AL, Nettleship.) Mizht we have th - hoy
this purticular test? v _e other boy on

(Witness.) Yes, certainly.

(Chairman.) We will send for him.

A(Ruby was then recalled,)

(Chairman.) Is this the rieht dist: i
froms the ) I 3 ght distance to put him

" g;;r:hwss.) It should be about 20 feet—from 15 to

(Mr. Nettleship.) Would ¢ hi q
ik d p.) you show hl.m that very
(Wituess) Yes. '
(Ruby 1was shown a red and named it correct]
 (Ir. Nettleship) You did that by grading. ) But
will you let us have a light one first. '
(Wilness.) Yes. :
(Ruby was shown a white and called it red ; he was

shown a red and called it qreen : ] ; j
and salled 5 oty green; he was shown u blue

»
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(Witness.) The boy says red is green and green is
red.

(Professor Gotch.) Could you give' us a larce and a
small dise ?

{Witness.) Yes.

{Ruby 1was shown a green and called if red.)

{Lhe boys then withdrew.)

472, (Lord Rayleiyh.) You spoke severul times of
the numbers of the colours that different people can see
inthe spectrum. It would be desirable that we should
have it on our Minutes what exactly you mean by that.
I know what you mean, but I think it does not appear.,
from the amswers you have given hitherto, how you
would decide what number of colours people would see
in the spectruom P—I first of all would. show a part of
the spretrum—say orange, yellow, green, and a piece
of red—and then the ordimury dichromie will suy he
simply sees one colour there.

473. It is apiece of the spectrum ?>—Yes. Obvionsly
it does not do to start at the end of the spectrum,
because everybody will try to go through the ordinary
sequence of colours, viz., red, ocvange. yellow, green,
and blue. Ancther man. who does not see orange, will
say that he sees in that portion of the spactrum, red,
yellow, and green. Then the trichromic will see red,
red-green, and green, ind no yellow. A man is
obviously trichromic who only sees three colours.

474. Would you trust an ordinary observer fo say

that he saw no yellow in the spectrum, although he
knows in ordinary parlunce there is yellow I the
spectrum that he does see >—They generally nse some
qualifying remark. I should see that o man hesitated
over it. As a matter of fact, with any good observer,
you aré not on the look-out for frickery. You can
easily guard against that. Tor instance, nearly every-
body who comes to me wants to see seven colours
in the spectrum, and it is quite easy to show that most
normal-sighted people only see six colours. I rather
encourage them to try to deceive me on that, in order
to find them ont with the spectrometer. A man who
sees seven colours, just as Newton did, marks out the
spectrum in a different way. His blue goes right into
our green. The following is an important point. If
we take his indizo and blue, and bisect each, and join
the eentres, we have the normal blue; showing that
the blue has been split up into two colours by the
process of differentiation in the course of evolution.
A man who has five colours, has his yellow in the
position of the orunge-yellow of the normal-sighted.
That is to say, the D-line is yellow to him. But when
this colour splits up iuto two fresh colours, we have the
orange aud the yellow in quite a different position ; and
the monochromatic patches correspond.

475. You told us, I think, that you know of candi-
dates who could pass the wool test as prescribed by
the Board of Trade, and yet who ought to be
disqualified. Do you mean that they would pass if
it wera judiciously used, or only that they would pass
it by a trick, for instance, by noficing which wools
had been handled, or judging by the feel. Do you
meun that, if the Holmgren wool test were judiciously
used, there would be somme who would pass it, and who
ought to be disqualified *~—There are some people who
may pass the wool test even if they ure examined in
an ultra-particular manner; that is to say, exnmined
by o much more dificult method. I had two officers
who belonged to the Nuvy who were like that. There
wus one whom Mr. Nettleship examined and passed.

476, (ALr. Nettleship.) I saw him, but under rather
unfavourable conditions P—Well, I think there will
be no difficulty in getting hold of him aguin, and
having him examined. There is also the case of that
boy I have just mentioned, who had shortening of the
red end of the spectram, and yet he could pass the
pocket test.

477. (Chairman.) Could we have that boy up¥—I
have got his name und address, and I should be only
too pleased to give it you in that case, or in any other
cases. - Dr. is ancother who is quite
unsuifable, and yet has passed the wool test.

478. (Lord Neyleigh.) Is that on the ground of a
shortening ¥—No, he is a trichromic. Nearly all those
get through.

479. So you would maintain that, although the red
end of the spectrum was not shortened, the candidates
might pass the wool test judiciously used, and yet
ought to be disqualified >—Yes, and Professor Nagel
has come to the same conclusion with regard to the
trichromics. Nearly all the trichromies get through.
Sir Willilam Ramsay can get through the Holmgren
test, so long as you do not ask him to name the colours.
He will pass, however careful yon are, and he did so
before the Colour-Vision Committee of the Ophthalmeo-
logical Society.

480. Inthe ease of Sir William Ramsay, how did
you test kim afterwards for the trichromic failure?—
With the spectum and with the Lintern. He failed
absolutely with the Jantern.

481. What are the colomrs he actually fails over?
—Over the yellows and blues.

482, What does he call them ?>—The yellow he calls
red or green as the case may be. :

483. And you absolutely failed with the Holmgren
test to find that 2—Tes, and so did the Comnitiee I
have mentioned. '

484. And nevertheless he succeeded in passing the
Holmgren test?—Yes. But when he had to name
the wools, he wounld call a yellow, red. I have found
the following a very useful method with all trichromics.
In the case of Sir William Ramsay, if you took a red
and a green skein of wool, and put a yellow skein
across from one to the other, he would say that one
end of the yellow was red and the other end was green.

485. Have a great many people been tested alter-
nately by this method and the Holmgren test side by
side, or, rather, one after the other »~—As may he seen
from my book, I have tested a very large number of
men with every method that I could obtain. In some
instauces I spent several weeks over one case. Then
I made a careful note of each error that a particular
class made; for instance, the particular shade of green
which the colour-blind call red.

486. (Chairman.) You szy in your book that Sir
William Ramsay never confuses red and green?—
Never. You get him to confuse yellow with either, but
not red with green.

487. (Lord Rayleigh.) But why should Sir William
Ramsay be disqualified 7—Because he would be hope-
less for the white light. Professor Nagel has been
testing them, and finds that the trichromic cases must
be excluded. I find the same thing; when shown one
light, the man is absolutely uncertain. He may have
seen a green light just before, and he will call the
aext top light he sees, red. '

488. (Sir Arthur Riicker.) Have you in mind lights

mder practical conditions P—I have spent night after
night on the bridge, watching the lights in order to
study them from that point of view.
"~ 489. (Mr. Raymond Beck.) To distinguish the
position P—You cammot. tell the position at all. You
simply see a light. I have also been on the engine in
order to study the lights fromn that point of view.

490. On the railway >—Yes,

491. (Lord Rayleigh.) If 1 man never made a2 mistake
on the railway about the red and green lights, might
he not piss >—I should never like to pass a trichromic,
because if a signal light for some reason got broken on
the milway then there might be an accident. On 2
railway it is partienlarly dangerous, because they have
u group of red lights und one green for the train to
go through ; a white opening in the centre would ahnost
certainly be taken fora green light. T think trichromics
must be definitely excluded. If I could test a few
trichromics, or if you could see a few like Dr.

or some others tested, you would see with the
lantern how dangerous they would be. Professor
Nugel hus now come to the same conclusion.

(Lord Rayleigh.) Then another point I should like
to ask you about is this: You show coloured disks
in your lantern, and Sir Willinm Abney’s lantern shows
a coloured square. : :

(Dr. Walson.) First a square and then a dot.
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492, (Lord Rayleigh.) Has your way of exhibiting
the colour uny advantage over Sir William Abney’s
apparatus >—The method he has adopted is not the
same as he recommended previously. I do not know
the methods that he now uses, except from the reports
I have seen. But they seem to me to be very similar
to mine, showing spectral lights of varied intensity.
They are not the methods recommended by the Royal
Society Committee. Their method was to pick out
the neutral point, and the trichromic has not got a
neutrul point. In fact, I took three cases of colour-
blindness to Sir Willism Abney and he passed
them all.

493. As far as you know of people who mix up.

red and green, do you think there is any advantage
in using spectral colours rather than glasses *>—I think
there is no advantage in having a spectrul light which
is flickering. Tt is better to have a similar light to that
used on the railway and at sea, und to have compound
colours—(you mow exactly the spectral composition of
the colowrs)—und to have the green, which is the
ordinary green which the sailors use. It is far better
than using a speciral colour, with which, in order to be
efficient, you will have to mix another amount of
spectrai colour.

494. Do you not use two glasses >—Yes, Or three
or four.

495. Why is there a greater objection to mixing
spectral colour than to mixing with glasses > Because
in the glasses you have exactly what you want, and
you bave the correct colours.  You do not wunt a
spectral light, and it is mneh more likely to confuse
-people when something which is quite foreign to them
is used. : _ :

- 496. If you use a red do you think they could tell
if it "was produced by absorption through classes »—
No.” A mixed spectral colour with o rim of one of the
component colours round it is not satisfactory.

497. I do not see that it should confuse him in
one case more than the other, if he does not know the

- source >—There seems to be no object in using a com-

plicated apparatus when a simple one answers perfectly.

498. That is another question?>—The lantern, for
instance, could be very easily used out of doors. For
instunce, diminishing the light with a neutral slass is
a much better method than with sectors, beeause many
complicated phenomena oceur with the eye with
intermittent light. o o :

499. (Mr. Pursons.) There is oné point about this
group of dangerous persons which I should like to put
to you, One rather gathers that you have a cluss
which do not belong to them ?—Undoubtedly there are.

500. And if there isa large und important elass of
that kind, it will have to be taken into consideration ?
Yes. Lo YOS :

~ '301. (Mr. Netfleship.) Do you think' Sir William
Ramsay would come here >—Hé cirme to me,

502, He allowed me to éxamine him ‘by himself
once, but that is not the same thing as coming before o
Committee *—But youn passed him. - : .

" (Chairman.) We can ascertain if he will come,

- -503. (Mr. Nettleship.) Then with regard to ‘the boy
with the shortened red-end, whom you tested with the
lantern, you will try to get him for us ?—Yes, it-would

- be perhaps better if I gave the nanie to you.

504. Going buck to the three eolours, I understand
that Sir William Ramsay cannot be defected by o wool
test, leaving out the strict methods ?—TUndoubtedly,
when he does not name the colours. If you -use
names, you can detect many more colour-blind people.

505. I am rather concerned to make out clearl
whether you think there is any wool test which is -
actually 28 good as a lantern. I vather gather that, if
names are allowed to be wused, there would be no
difficulty even with trichromies >—T have told you what
Sir William Ramsay said, when we put iwo skeins side
by side and another one across them. —

506. Therefore a wool test is quite practicable as a
trustworthy test > —No. Nowool test is as trustworthy
as my lantern. : .

307. For dangerous persons, except for shortened
red end ones >—One objection I have is, that a normal-
sighted man may make a number of mistakes. I had

a case, only the other day, of a seaman who came to me
after he had been rejected as green-blind. T examined
him very carefully before I made up my mind. I found
he was normal-sighted. He was a six-colour mun.
Then T told him he ecould pass the Holmgren test.
He said “I was told I was green-blind, and I thought
there was green in the colours whick I could not see.”

508, In your lantern test, you have no provision for

- simultaneous  contrast >—No,” Successive contrast is
better. ’

509. Still, in anetual practice at sea, 2 wan has very
often to see u great number of lichts. Would it not
_be better to have something which would enable you to
see two lights side by side —Jf there were two lights
side by side, this would enable certain colowr-blind
persous to piss.

510. You spoke of the yellow discolouration of the
eye. Had you anything in mind when you did so—
Yes, yellow pigmentation of the lens.

311. Then you do not attach much importance to

the wool test not detecting central scotoma 2 That is -

to say, do you think cases of that are common, in which

the form-vision is uot also defective #—TYes, they are.

There are u number of cases where the form-vision is

all right. g

512, The form-vision is all right >—Yes.

513. In what sort of cases >~—In the cases which
Professor Nugel has called dichromatic fovea with
trichromatic periphery, and in some cases of scotoms
from disease. : : '

514, (Professor Poyniing.) Do you find that, with
the change in intensity, the Judgment as to the name
of a light alters >—With the colour-blind, decidedly so.

515. Yon have got precisely the same glass in, and
the light is brighter or darker*—What you find is,
that if you have a monochromatic patchk in the
spectrum, which includes two colours, the name of
the colour which is usually the brightest will be applied
to the second colour, when it is made specially bright.

516. That is not quite my point. Supposing you
double the brightness of the liwht, keeping the glass
exictly the same, will the man name another colour ?
—Yes. very often, because, for instance. he will eall
i bright red. yellow. and a bright green, yellow.

517, (Professor Gofch.) Have you ever come across
any cases that one might term borderland eases
between the trichromic and the tetrachivonric ?—Yes.

518. Do you regard those as dingerous *—Yes, all
cases that I shonld call trichromic. o

510. But I mean borderland cases hetween tri-
chromic and tetrachromic. Have you ever come.
across them —Yes, there are many such cases, .

- 520. What is 2 borderland case >—A man who has
ouce seen yellow definitely will obviously belong to
the tetrachromic. A man who says there are only
three colours in a bright spectrum is a trichromie,

521. Then are the borderland cases, in your opinion,
those in which the man is dependent on the size and
intensity of the yellow Mumination, so that when it is
faint and small he is wncertain ?—Yes, to a certain
extent, But a man whom I should regard as a
trichromic is the man who sees three colours only.. .

522, He mukes no mistake with red and green ?—
That is so.. _ : '

523. But will make n mistake in yellow. But u
tetrachromic, a borderland case, will mistake yellows
when those yellows are either very faint or small *—
Yes.

324, Those are not mentioned here, and Fyou regard
those as dangerous ?—Undoubtedly. They will be
rejected immedintely with my ‘lantern. They are
included in my third class. .. . , .

525. I see you have been -working on this question
of dark-ndaptation. Do you find that that makes any
practical difference fo your conclusions us to the
dangerous character of trichromics and tetrachromics ?
—No, it only confirms them. )

- 526. T do not quite understand what you memn by
“ only confirms them.” Do you mesn that the dark-
adaptationin your lnter experiments makes no difference
to the perception of dull- reds?—No.. The dark.
adaptation makes the red brighter and brighter.
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527. Did you expect that®—That is mentioned by
Buwrch. It is an important effect. .

528. That is your experience >—Yes.

529. Does it make the green worse ?—The green
seems to remain very much the same. This is howIdid
it. I had a colourless spectrum. first of all, which I
watched in the dark room and the green was the first
colour to become visible—a miserable and dull sort of
areen I saw in the centre;—but as dark-adaptation
?veut on, the red, which could not be seen at all before,
began to spring out, and became stronger and stronger,
until it was an infinitely superior colour to _ ac green.

530. Have you done it with a restricted field >—No.

Iy with an ordinary spectrum. .
o )531. That was nrgt (fuite my point. Ay pointreally
was whether, with the restricted ﬁeld,.that is to suy,
with a restricted light and dark-adaptation, the appre-
ciation of red became any better. I do not know if you
have done the experiment >—No; I must do it.

532, With regard to your lamp, is it one which any
ordinary person could work with ease >—I do not think
anybody could test colour-blindness with ease.

533. Can your lamp be worked with ease or without
special lmowledge >—A1 tests of colour-blindness
want special kmowledge. Bnt I think my lamp reqmr]es
less than anything e]se..l T think the examiner ought

horoughly understand it. :

w tz']il??;-o l't’?e {vere told that one of the advantages of

"the wool test was, that the opinion of the examiner

i iv wtting the various
could practically he given hy cufting :
matchegwonls off. as indicated there, and sending them
up. How will you propose that such a result would

come out of your lantern test so that it could be -

varded to the Board of Trade officers >—You have
:fl‘l)lnt']lle ulasses numbered. “You know what the slides
are.znd yon would oulyhave to record the combination
solours. . )
Of- t?::S(.JOYou would make the candidate write on this
each time what the colour was?—You could do that,
or examine him in the presence of someone else.. Yon
:ould have a friend if necessury. ) : .
LD%SG. (Captain Golding.) 1 should like to nskt ﬁ::;
one practical question. Will you lend me yom:! .tt
skeins of wool--red, green, nn(! ye_llow-—so as to better
illustrate my point? You said, if T understood y:u
correctly. that with Sir William’ Ramsay, if you 1;10 a
green and red skein some little distance apart from
each other, and then put a yellow ncross from one

" to the other. he would call one end of the yellow skein

- oreen 2—Yes
red and the other green: .
537. Supposing it was a vessel's masthead and

ide li lie three lights
there were two side lights. He seesall the three lights,
all:(?!l tl:‘ey are all in view at once—two being side llghtfs,
and the masthead light. Would that tend to make

- him call the green red and the red green >—No, they

-er confuse the two. -
a ;13;0 Yl(:lsl said with the yellow =cross like that, he

) kein green
-ould wrongly call one end of the yellow skein g :
::nd the ot%er end red*—Yes. The point 1?] lt;h.:lt
simulianeous contrast is increased in the colour-blin L
as they have only certain colowrs. It was a fact
ai through my theory.
Obt.-lilgg.dIn pra?:tice);t would not affect the colour of
the lichts>—He would very likely say a yellow was a
: 5t he saw it against a red.

,;re?;&.f ];‘ilid:e:zingu all three, it would nof confuse
im 2—No. it would not. .
]““1541. (2r. Norman Hill.) Could you tell me. with
regard to the first boy whom you examined to-day, if

you would huve failed him on the wool test ¥—Yes.
542. Would you have failed him on the orange
%—Yes. He did not pass the orange. .
tESta';43. ;:ul would you have failed him on the red *—
cas the best he did. . .
Th%ﬁ? :;215(1 1then' the greens he mixed with the
browns >—Yes, but he put a very different colour with
the .:’?41:5111 %{!’:ould you have failed him for including that
one #—Yes. I mean no normal-sighted person ought
t that with the orange.
w0 1;1;& I think T should have put it there P—But, that
is the objection I lave to- the wool test. Normal-
" sighted people do do that,

547. Tt was quite clear with yonr lamp he could not
tell red from green ?7—Yes. . .

548. But did the fact that he put a particular Sk&l}l
on the orange lead you to conclude that he would fail
in that way ?>—Yes. _ : )
l 549, I{-,ould tell his mistakes from the lantern ina
minnte, but I think I should have put that skein along
with the orange. Would you have passed the second
boy on the wool test >—He pnssed the classification test
but failed with the pocket test. Several points were
not satisfactory, such as naming one green and leaving
two other greens. But of course he wus not like the
other boy. :

550. %C’hm‘rmnn.) Did the second boy break down
in the lantern test ?—Yes. That is the sort of boy
whose case you have to go into very carefully. He

alled the yellow a red. .
” 551. (Alr. Nornan Hill.) That was the only mistake
with the lamp, was it not®>—No, he called the blue,
een and the green, blue.
& 552. But he never confused the red and the green ?
—He made several mistakes. The green he called
definitely blue. _

553. JQCIJG?II'HIGII-) 1 should have done the same. I
mean a good muny of us said that the blue and red
were extremely difficult >—That is very common. In

- a ecase like his, I should have got him to pick out a

f wools or coloured objects which matched
E?énzzgozr of the light. I would make absolutely
certain of the iden he had in his mind as to the
colour he was seeing. and would go on with him till I
was satisfied whether he was normal-sighted. For
instance, if he picked ont reds. and began to- pick
out other colours with them. and _make obvious
mistakes of colour, then I should reject him. Un.-
donbtedly those are border-line cases, especially when
T allow a man who confuses blue and green to pass.

554. (Lord Rayleigh.) Does it come to this, that in
some cases you can supplement the lantern test witha
wool test or something similar >—The method I prefer
is the spectrometer. I use the lantern in the first
place, and then the spectrometer. I go ab once to the
spectrum when there is the least doubt.

555. (Mr. Raymond Beck.) Referring to the first
boy in the wool test, I think I am right in saying thaf:,
ayrecards the red and green heaps, he made no mistake
in puatt-iug a red wool with a green. and a green wool

ith a red >—That is so. ;
W]t556. Therefore, from a rough and ready point of
view, it would appear to me that, till you lified up the
yreen silk and asked him what the colour was, and he
“hen said it was red, the boy was all right. That \;'as
the first boy. Were you prepared for that answer?—
Yesé')S'?. That is quite a common thing ? If you had
said, © Take this and put it on the right heap; you
think he would have put it on the red heap?—He
would have taken it ovei ]t;o the red heap, and then

jected it, and put it hack here.

TEJESSS. In 'boﬂ:lp those tests you have had.to-day, do
you consider the subjects unsafe?—The case of the
second boy I should have to go_ further into. For
instance, in going through the pocket test he certainly
failed right away. That is to say, he picked out one
light green. He failed on that, and he failed on the
lantern test. But he only had about half-a-dozen
questions, and I like to ask at least twenty. What
I should want to make out, and should make out abso-
lutely in my own mind, would he that he was not
making those mistakes either from nervousness, or as
in a case I will give you. A mercantile marine officer
came to me, and I examined him very carefully before
T decided that he was normal-sighted. I heard that
he went up soon afterwards and passed without diff-
culty. On the Holmgren test he had picked out nearly
all the confusion colours, and yet he was normal-
sighted. .

s 559. {Chairman.) I suppose you can give us some
reference to Professor Nagel's articles P—Yes, I will
do so, with pleasure. I think he has written about
twenty. I meant to mention those, when you were
asking for cases. There was one surgeon on the
Brighton Railway who told me he had had 13 or 14
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cases which passed the Holmgren test and failed with
my Lump test. They had previously used the Holmyren
method. XNow they use both. Some of those cuses
might Le interesting. There was a cuse only the day
before yesterday. A surgeon told me that several
persons had examined & man by the Holingren method.
and he passed. and then they tried him with my

Dr, EprIDGE-GREEN.

[Continued.

lantern, and the first colour they showed him was the
yellow, which he called green, and he was failed at
once. Before that he had been considered normal.
560. Will you be able to leave us your lamp *—VYes.
with pleaswre.
(Chuirman.) We are very much obliged to you for
coming here to-day.

The witness withdrew.

After a short adjovrnment,

Mr. L. StrRoMBERG, R.N.R.. Superintendent of the Mercantile Marine Office, and Examiner in Golour-Vision
to the Board of Trade at Hull, called and examined.

a6). (Chairman) We are much cbliged to you for
coming. Would you mind putting a candidate through
the test? Some of the Committee have not seen the
ordinary process, and if you wili kindly ¢o through it
in the ordinary wuy. weshall be very much obliged 2—1
will do as you wish. '

Ruby was then called and put through the wool
test. He was first asked to pick out «ll the colours
to match a green. After he had endeavoured to do as
requested, the witness showed him the qreen wools which
he wished him fo sclect. and put them back into the heap.
Ruby then picked out two greens. a brown, « green, «
dark brown. two greens. fico browns, and a green.

{Captain Golding.) In the ordinary course of events,
would you allow a candidate to take as much time over
one colour ®

(Witness.) In some cases we must do so. 1 have
cases sometimes where they take two hours.

562. (Chairman.) With one eolour >—No, with the
whole test. In some cases one is compelled to sive
them plenty of time. In fact,in some cases one almost
has to educate them in colours.

563. (Professor Gofch.) Do all the candidates handle
the wools as much as this>—No; sometimes a man
would pick them up readily.

86+ Do you often geb cases in the wools in which
they are handled a good deal >—Not so much as in this
case. The trouble is, they do not understand at first
what you want. I would say that I wanted all that
colour, lichter or durker, and that it did not matter
how light or how dark. But. in spite of thai, they
think I want everything of the same degree of colour.
Then T have to take up one skein und suggest, * Would
you say thatis the sume colour?” The reply would
be, “Oh, yes, but it is much darker.” Then I say,
« That is what I have heen telling you.”

565. (Chairman.) I think we may now take the
batch of that colour, that he has taken out?—7Yes.
Now I will ask the boy to take a pink, and to pick
out the wools nearest to that colour. [Rudy procceded
to do as requested.] This second and third test we
have most difienity with: it is easy to confuse the two.
[Ruby chose two reds, three greens, aud a red.)

566. {Captain Golding.) Do you often find a man
making a hopeless muddle and mixing up all the colours
of the minbow *—Yes. Of course, in the case of this

. candidate, I do not know whether he is quite bond fide.

567. You do not think he is a bond fide candidate ?
—No, I think not. I will explain to the Committee
the difficulties. These (showing the skeins chosen. lo
wmatch the pink test skeins) are somewhat characteristic
mistakes of people who are colour-blind. They also
get. purples. But those are mot the diffienlties I
experience in practice. If a man is colour-blind you
cun see it almost at once. But it is the other people
whom we want to get the things corvectly. For
instance, for this particular one (showing the pink fest-
skein) he will take a salmon colour, and c¢olours similar
to that. : '

568. (Chairman.) 1 think we might be contented
with his sclections in the second test >—Yes. Now I
will ask the boy to take the red.

869. (Captain Golding.) Do you think there is much
coaching done by the navigation schools in this kind of
work >—There is not much coaching done in the ordinary
schools. I do mnot think it is possible to coach a
colour-blind person.

570. I do not mean a colour-blind person : I mean,
do they tell a candidate exactly what is expected by
the examiners >~—Yes, I think so. T am rather glad of
it, myself,

571. It saves you it good deal of trouble in ex-
plaining *>—Yes, a great deal of trouble. I do not
think that anyone i the schools pretends to examine
them, hut only to teach them, so that they get through
the examination more quickly. Ruby chose only one
pink and the rest red.

372, (Chairman.) Perhaps that would be enough
for the third colour, for our purpose?—Yes. The
difficulty is ter . ate took the pink colour. In fact they
are always confusing the reds and pints. I will now
ask him to deal with the purples. [Ruby chose several
blue skeins.] That is a fair sample of what an inexpert
person may pick. A man who is definitely colour-

“ignorant I find at first, calls anything Like this (showing

the purple test skein) biue. He has no idea of purple.

a73. (Captain Golding.) Do you find there is any
great amount of colour-ignorance amongst the candi-
dates; that is, in designating the colours >—Yes. If
you mention heliotrope or purple, many have never
heard of them. -

574. That is what I mean by colour-ignorance *—In

the sume way they would call tha! pink.

375, (Chairman.) What is it?—It is a Heht red.
My principle is that if you have a dark wool. and
imagine that you have got a tin of paint of the same

colour, and you add white to it, you will never alter

the colonr.  You may make it lighter; you will alter
the shade but not the colour. Now I will take the
Loy on the yellow skeins, [Ruby picked a number of
yellows and two greenish yellows.] That again is a fair

_sample.

Ruby then withdrew.

576. 'Well now, as o matter of fact, with that hoy
who wholly failed in the first two, would you put him
right through, or would you have failed him *>—He
would go right through. I should take ont the wools
he had picked incorrectly, and take pieces of them, and
put him right through the test,

977. But that boy you would consider to be a
complete failure >—VYes.

278. T mean the first two were mmost marked of all ®
—7Yes. and they are the usual things that colour-blind
people do,

574, But you say that yowr very difficult cases are
not with the ordinary colour-blind persons*—No. It
is with the men who do not know what colours are by
name at all. They can distinguish with the eye, but
do not understand matching at all, until you show
them there is a difference. It is with the paler tints
that they are apt to get wrong, between pink and red.
I ask them if they see any difference between the two,
and they tell me they do. Then I take the paler ones,
and let them see again what I want them to do.
After that, I throw them all back and let them do it.
If they do it correctly after that, they are clearly not
colomr-blind. But they do not do it at first, because
they are unaccustomed to it.

530. Bu! you very seldom fail one on mere ques-
tions of that sort? I mean you help them through >—
We help them through by teaching, but not by helping
the examination in any way,
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98L. But you see that they thorouglly understand
what they have to do #—Yes, and then. after that. they
generally will get through and do the task correctly.

982. Do you think there is much nervousness ¥—
Only a little. There is not a great deal. It depends
mainly on the examiner,

583. Harve you any record of the number of failures ?
—I have a record in my pocket of all the failures T
have had in the pust.

584. Could you give us the figures »—Well, I have
not got all the figmes. I have examined about 200
between 1801 and October 31st last, since when the
new test has come inte operation. I have a proper
record of 83 cases only, and of that number I passed
81, failed one in form-vision and one in colours.

585. Was that all>—That was all. That is a total
of 83. Since November 1st of last year and up to
October 20th of this year, I have passed in the old
form and colowrs, 15; passed in the new form and
colours, 55 ; passed in the new form test, but failed in
colours, 3; and one of them failed in the old form-
vision and the new. There I have got three failures in
74 cases. :

586. Huve you applied the new form-vision test to
these more recent eandidates *>—Yes, to practically all
of them. They might have gone through the higher
test if they could. But if they cannot, they can go
through the old test. -

587. You state that one had failed to pass the old
form test ?-.-Yes, and therefore he could not wo any
further.

588, But all the others passed the new test>—Only
35 passed the new test, and 15 the old test.

589. You say that 15 out of 74 failed to pass the
new form-vision test >—VYes.

590. Those would not all be young men?—No; a
number of them were men well on in life. Some firms
now dre sending up their captains once a year to be
examined. I have had a number of them recently. who
have passed the new test.

591. Are those volimtary*—Yes, they are quite

- voluntary,

592. Have you had a good many of that sort¥—
Yes, we have a large number of boys come in. The
Trinity House Navigation School, which has about
250 scholars, send all the Inds. They are examined
now before they go into the school. Then, when we
got this new form-vision test, all the boys of the school
were examined over agiin, and a number of those were
rejected. They could not pass the new form, and it
wits 1o use their going to sea and failing in four years’
time.

593. Were they withdrawn from the school »—Yes.

394. Beyond those 15, how many would have passed
the old test >—The old form-vision test is practically
the same as it was before; I mean there is- no altera-
tion. Before the new test- they would have passed
without any question heing raised.

995, I did not kmow whether later oh in life they
would not be able to pass the old form-vision test.
You would not put them through that »—Yes.

596. They had passed for the old form-vision >—
Yes. They have passed the old form-vision at the
present time. .

397. And were rejected for the new >—Yes,

598. I see what you mean; you had only one who
had not passed the old form-vision test >—Yes.

599. And 15 did not pass the new, but passed the
old ?—That is so. '

600. Of course, if that is the proportion in the
future, the new form-vision test will cut out a great
many ?—I think so. I can give you my own figures at
Hull. Ihavethe record altogether, from last November,
of those who have passed in the old form, and the
colours, The number is 101. Those who have passed
in the new form-vision and the colours number 465;
nine have passed the new form and failed in colours;
but it is rather odd that all those nine had passed the
new form-vision test. They were men with a hetter
sight for ordinary purposes. '

601. Did any of those mnine candidates appeal >—
I am afraid I could not tell you. Certainly some of

them did, but I question whether they passed. I do
not: think that anyoue I failed passed on appeal.

}:'302. You say that out of that number nine failed ¥
—Yes.

G03. The biggest totul is 465 *—VYes; 465 passed
the new form and colours, and 101 passed the old form
and colours,

60+, And all those 465 have wone through the
colours ?—Yes. :

605, But ont of those, nine failed ?—No; there
were 566 who passed the colowrs, and nine failed,
They did not all pass the new form.

606. (Afr. Raymond Beck.) 1 think you told us that
fifteen of your old candidates failed >—In the new
form test.

607. And on the whole at Hull nine failed in
colours 2—Yes, three of which were my fuilures.

608. (Professor Poynting.) How many failed in the
new form-vision test>—The total was 103. There
were eight more who failed in the new form, who
would not go any further.

: G09. ‘(‘ghulii'mm;;) How many of the 550 would be
hoys ¥ ould it be a considerable proportion 2
abcj)ut; half of them. prop st

610. (Professor Golch.) How many do you think of

the 161 were hoys >—I think there would be very few

“of them,

611. (Chairinan.) That is to say that the bulk of
the boys got through the new form-vision test ?—Yes, I
think I might say that safely. I have not the ficures
of those, °

612. But you say a number of them had failed ?—
Yes, a few of them.

613. And they were withdrawn from the scliool —
Yes, eight were withdruwn that I kmew of. They were
taken from the school.

614 Have you formed any opinion yourself as to
the severity of the new form-vision test. T do not want
to ask you for an opinion, but do ‘you think it is too
severe, or do you think it is reasonable. I do not want
to press you >—Well. I do not know. It is a medical
question almost. If o man has one good eye, it is
almost as good as two ; but there is a danger in having
one eye that is not good and which may affect the
sight of the other one eventually, and reduce its value
by and by. There are numy who go o sea with one
eve,and I should be a case in point. If I did not wear
glasses, I should go blind in time, although one eye is
perfectly good; one of my glasses is a perfectly plain
glass. Therefore I think the men who can see with
?)mtzl eye only are not so good as those who can see with

oth.

615. You think that a good many men can see in
that condition >—Yes.

616. And they are sometimes brought before you
by the shipping companies *—You may take it that in
the lnst year we have had almost one out of five with
one eye deficient.

617, Does that meun that they did not zo to sea
again >—No; they can go tosea at the present time,
if they have got any certificate ai all. But if a boy
were like that. I should say. Do not zo to sea; grive
up the idea of going to sen.” becruse in less than four
years from now he would not be able to get a certifi-
cate, and would be barred from the profession, After
1914 they must pass the higher test.” I have dissuxded
boys from going to sea on that ground. :

618. Do you think that the failure in the new test
is more on the part of old people or young people *—
Well. I find it more on the part of old people,

619. We have hud it said that some of the old
hunds get through Detter thun the others *—That is
not my experience.

620. Do you find much complaint of the- present
method, broadly speaking *—I have heard people com-
plain, but I do not think there is much occasion for it ;
and sometimes, when I have explained to them exactly,
they say, *Well, if you do it like that, I see no
difficulty.” There is a ot of ignorance amongst people
who make complaints.” They say, *How can you
expect a sailor to know the colours?” Well, he is not
expected to know the colours in the sense that they
think. They say it requires 4 lady to know them. ‘I
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could not name many of those colours, but I could tell
if they matched

621. But you think when it is really understood by
reasonable people the objections to the test disappear?
—1 think so. There were two new wools added to the
test a.year ago, and I have never seen a failure on
those two. ¥

622, Were those the last two in” order >—Yes; the
purple and the yellow.

623. Where do you get your principal fuilures ?—I
should say almust equally in the first, second, and third.
I think the worst case I ever had was abouta year ago.
A boy put a red und green together and said they
were the samme colour. Then he reversed the process
with a red and 2 light green. :

4. Those cime out in matching No. 1 and No, 3?2
—Yes. He was wrong with the second as well, but not
s0 much.. .

625. But you have not found that Nos. 4 and 5
have added much to the test »—That is so. The only
difficulty is, that with the last one they get a2 greenish
yellow. :

. 626, (Alr. Raymond Beck) Are you the only in-
spector for the Hull district ®—No, there is the
examiner of masters and mates.

627, For the sight tests —Yes.

628. There are therefore two persons qualified for
Hull *—Yes. - -

629. In these c¢ases that you have recited to us, are
they nostly fishermen, or are they for ocean-going
vessels >—No, they are not fishermen. As fur as my
experience 3s concerned, I do not think any of them
are fishermen. _
. -G30. The Chairman mentioned that we were told as
regurds the fishermen, that their sight continued to he
very good up till quite old age. Those whom you deal
with are not fishermen ? —I have not had so much to
do with the fishermen . § :

631, (Cuptain Golding.) Is Grimsby included m
Hull, or is there a separate examiner >—There is a
separafe examiner there. _

642, Then the fishermen referred to would come
under the Grimsby examiner >—QOur examiner goes to
Grimsby once a fortuight to examine the men for the
certificates as skipper, or second hund ; and then he
has to pass them in these wool tests. But imdependently
of that, at any other part of the forinight the super-
intendent can examine them, - ,

633. Therefore a large number may be examined
by the superintendent and not by the examiner of
masters and mates *—That is so.

G4, (Mr. Neftleship.) I think T understood vightly
when you said that you would have rejected this lad?
—Yes.

635. (Professor Gotch) Have you yourself ex-
perience of the sea; I presume you have>—QOnlyasa
vassenger, But I have been commected with the sea
and with seamen all my life. I have not much ex-
perience on the sea. : - -

635. (Capfain Golding.) Aré yon a superintendent
of Mercantile Marine >—Yes, I am. 7

637. I thought perhaps you were the examiner for
masters and mafes?>—No. The examiner we have has
only been appointed for eight or nine months.

G38. (Professor Gofch.) Have you, in your experience
as an examiner, had any feeling expressed, not about
this at all, but about the form-vision test *—No.
~ 639, You have heard no feeling expressed by those
whom you have had to deal with >—No.

640. (Chatrman.) Of those who failed in colour,
were some of them boys?—I think there were two,
but certainly there was one.
~ 641, And the others would be older >—Yes. ,

© 642. You do not remember about the actual ques-
tion of appeal, us to whether they went further >~—I am
afraid one of them conld not possibly have succeeded.

643. Can they appeal > —They can appeal in any
case. Buf it would be foolishness to have appealed in
one or two cases. I have not had anyone who haus
appealed and passed. S
644 (ADLr. Raymond Beck.) I should like to ask for
a little more information. Who are the examiners for
colour-blindness* At Hull you mre the superintendeiit
of the Mercuntile Marine ?—Yes. S

645. And inthose duties is comprised this examina-
tion ¥—Not of necessity; but I am specially qualified.
I was examined by Sir William Abney some years ago.
Phe reason for that was, that the examiner for nuisters
and mates was away from the port at Grimsby, and
there was 110 one in Hull to do i5. Therefore it was
considered desirable, that there should be one person
there to do it, on any day in the week, and I was
appointed for that purpose.

646. And the exirminers of masters and mates must.
of course, deal with the vision tests?—They must,
because when they pass a man as qualified for his
certificate. it includes his eolour test. : .

647. Do you think the system you adopt of getting
2 qualitied examiner is adopted in mosb seaports ?—
Yes; I should think it is. . _

" 648. Apwri from the examiner of captains and
mates, there is another person to examine?—Yes, I
should think so. -

(Chairman.) Thank you very much for coming here
and giving us the henefit of your experience.

. The witness withdrew,

Mr. W. T Dovrrd called and examined.

G49. (Chairman.) We are very much obliged to
‘you for coming, and especially for coming at such
short iotice. 1t is a great convenience to ourselves.
T understand you are secretary of the Joint Arbitration
Commitiee at Grimshy *—That is so. :

630. What is the function of that committee >—
To arbitrate on all the collisions, which are very
numerous out of the port of Grimsby, between steam
fishing vessels only. ' .

651, Then you are chairman of the Navigation
Board *—That is so. '

652. Is that a laborious function too: is there a
great deal to-do?—No. We issue certificates to the
candidates independently of the Board- of Trade
certificates, and it is also o tribunal for misdemeanours
of captains and mates of vessels. apart from- the law
‘eourts, © We deal with them according -to their
-certificates. L - o .

653. Does your Board meet pretty frequently ?—
“The Navigation' Committee meets on Wednesduy and
Friday evenings of ach week. - _ . o
%654 And' you generally have cases before you?—
Yes, constantly. K _

655. Then youn help the examiners of skippers and
sccond hands with regard to the candidates >—The
Board of Trade?. _

656. Yes?—Yes. For 20years Iheld that position
in conjunction with My, Alward, who resigned two
years ago; but I now do it along with Captain
Ellery. ' :

657. So you are perfectly familiar with these
tests 7—Yes. 1 have been u skipper for a number of
years, and have been used to the lichts there ever
since they have been in existence. -

(58. Has your experience been chiefly confined to
sailing trawlers >—DMy experience has been both with
and without steam, I have also been a surveyor-for
the annual surveys of vessels and for the insurance,
for u_ number of years, though I do not hold that
position to-day. . _ : o

. 659. Well, with your knowledge of the tests which
are now applied according to the Board of Trade
Regulations, will you give us your opinion of them ?
Will you tell ns what you think about them >-—Re-
specting the cye test or the lights test? =
660, Well, shall we take thie vision fest first?—
I have a statement here which I am desirous of reading,
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though it was made out in a hurry. But I will read
it if you like. .

G61. Do just as you please. But will you tuke the

vision or the colour first >—1I will take the vision first.
In dealing with this question of light tests it is
necessary to arrive at a satisfactory understanding,
and to dismiss from our minds the present methods
cmployed for testing, and turn to the actual conditions
which a seaman must be capable of interpreting in his
cilling whilst at sen. These in brief are. I take-it.
to distinguish the various white and coloured lights,
and to distinguish the flags of the Commercial Code,
I will deal with these in their order of importance.
With regard to lights, the lights at present in use are
white, red, and green. Now it must be admitted by
all persons here, that in this regard the main test
should be with illuminated glasses of white. red, and
green, shown from 2 lanfern in 2 durkened room.
Next, the question as to the effect of atinospheric
conditions on these lights should be provided for,
that is, under conditions of fog, haze, mist. rain, falling
snow, &¢. I claim that these conditions shonld be
simulated as far as praeticable in the test room, and
when a man has satisfactorily proved his ability ‘in
this respect. no further test would be necessary. At
this point 1 wonld suggest that the Board of Trade
take into serious consideration the advisability of
defining those shades of red and green which prove
of most value under all weather conditions, as at
present there is no fixed shade of either colour, and
any glass manufacturer is allowed to supply any shade
of red und green that suifs his particalar funcy, as is
evidenced by the numerous shades of side lights in
vorue at present. To revert to weather conditions. I
acknowledge the difficulty to be met with in simulating
snow, hail, or sleet: these can be ignored. But fog.
wist, and rain can be simulated at little expense by
providing a simple apparatus, whick would, by means
of falling. water or rising steam. reproduce the con-
ditions and effect of fog. mist, or min on the lights
in question. This, in my opiniun. should complete
the test, and if ecarried out on these simple']ines
anything further would be quite unnecessary. With
regard to flags. that is & minor consideration entirely ;
as, were 2 man to state correctly the coloured glasses,
little fear need be entertained as to his ability to name
the flags from a colour point of view. hecause the
shape and arrangement of the colours in the flag pruc-
tically decides its name. However, should it Tre con-
sidered advisable to include this in the examination,
then let the Board of Trade provide a small book to
cach examiner, with the vavious coloured Wintings
inside, and let the candidate name the colour of each
bunting, white, black. red. blue, yellow—five pieces-in
all—but by all means ent out from the examination
the wool test, with its innumerable shales and match-
ings. which serves to litlle purpose apart from the
discomfiture of the candidates concerned. I should
like to add in conclusion, that in all my experience at
sen on the varidus fishing grounds, where our boats
are practically surrounded all the time by white, sreen,
and red lights, I never found a man to make a mistake
in the numing of a light. I should like to put it to
the nautical gentlemen here present—did they at any
time during their sea experience ever know a light to
be misuamed? We have in Grimshy a model ealled
the ruroscope for teaching our men the rule of the
road at sea, which consists of a steamer electrically
lighted and controlled by « steering wheel. (Hunding
copies of booklet to members of the Committec) The
various lights actually to be met with at sea are then
switched on from a cabinet facing the man, similating
exactly the sea conditions. The red. green. and white
lights in their correct relative positions tell him exactly
what description of vessel is approaching. The steering
wheel is in the man’s hand, the steam whistle on his
left, and the telegraph on his right, and Lie must act
precisely as if he were at sea in charge of the bridge.
This is a-step in the right direction. and supersedes
the old method of coloured balls which. to say the
least, are a great strain on the imagination. I have
known. fishérmen, *who':have finully failed as colonr-

blind, when brought hefore this model, name every
light or combination of lights correctly.

662. Is this in use in the Grimsby Technical
Navigation School >—Yes; it is patented by J. Smith,

663. Do u certain number of employers insist on
their passing this test >—That is a part of the test.
We'insist upon them passing that test. That is at the
school. Tt is under the Board of Education at Grimshy
now. : ‘

- 664. And are they put through that test in prefer-
ence to the Bowrd of Tinde test >—Well, they have to
go through that in their examination. That is, all
students at school have to go through that. and they
pass that before ever they go to the Board of Trade
examiners. _

6G5. They pass this when at school *—Yes. .

666. Is this for lads *—Yes, and for skippers and
mates too—skippers and males prineipally. .

667. Will a skipper go through this test every few
years >—No. . -

668. Only once for all >—Yes, only once ; -and .when
he is graduating wp for mate or skipper. :

669. Then he goes through this, and he may have
to wo through the Board of Trade test afterwards?—
Yes, he goes throngh the Board of Trade test after-
wards. :

670. Do you consider this ruroscope a better test ?
—7Yes. by far. I do not know whether you saw the
letter sent up to this Committee expressing my views
on this wool test. I denounce it entirely.

671. I saw, in a general smnmary of your evidence,
that you thought the skeins should be abolished and
white, red.and green lights substituted >—Yes, screened
lights in 2 room. and not to graduate from » simple

. ight colour to the extreme red or green.

672. Does the ruroscope fulfil the conditions 2—
Ves, all we require. Everyone who sees it praises it.

673. What alhout the conditions of fog, and su ox: ?
Does it attempt to do ihat ?>—No. it does not. But we
think we might do sometl ing towards it, by simulating
steam and such like things, to see if it altered the
man’s opinion as to the light, when he saw it under
those conditions. .

G74. You think something of that sort might be
done ?>—Yes. and at a very small cost. : o

- 675. Then with regard to the flags, you think it
nright be reasonable to have bunting *—Yes.

676. You would not have any wool test?>—No. I
would have bunting, and they should mime the colours
of the bunting. .

- 677. Would you have a considerable variety °—I
should have all the colowrs that the different nations
use. : : S
G78. And if a man could not. nume the colour fairly
well, you would fail him ?—I do not know that T should
fail him as long as he knew the red, green, and white.
But you will notice what I said in .iny statement
respecting the shades of green and red. They differ
terribly. We think a shade ought to be national, 3 not
universal. because there are so many. The lamp
makers, or glass manufacturers, put what shade of red
or green they like. Some of them are nearly blue, and
consequently they are not so eusy to distinguish, as if
they were a proper green or red.

679. There ought to be a standard >—Yes, I con-
sider there should be. . _ _

680, When a captain is buying. does he order
according to the faney of the purchaser®—No, he
dovs not fancy at all. He orders a set of lights for
his vessel. He may glance at them. If they are green
and red, he takes them us a matfer of course. RBut the
Board. of Trade will pass them. The Board of "irade
surveyors do not say anything about it. But we know
there is a lot of difference. in the shade of the green
and red. .

681. Do you think that is a source of danger—the
variation of the colours > —Well, as.far as a source of
danger is concerned, I never found it to be one in my
practical experience. ‘ - o

G32. Why is it_jou lay such stress on it being a
standard colour >—Because there is so much difference
in the shade of red and green lights..
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683. But why do you think it is so important we
should bave i standard colour >—Becuuse we do not
know what it may lead to. We do not know how far
the imaginativn of the glass manufacturer will lead
him to have a shade. There ought to be a standard
shade. :

684. You think it might become dangerous >—Yes,

(85. That is the reason *>—Yes, that is the reason.

686. Then you suy that the wool test has led to the
discomfiture of candidates who really were all right —
Yes; you will see that I have suid in my paper that
they have been failed by the Board of Trade. I do
not put them through that test. That does not come
under my ken, But with the examiner that exaumines
them there, T have known them to fail; and we have
taken them on the lights, and they have named the
lights as they were.

687. On the ruroscope®—Yes. But I have also
taken them to the lights. I have had them ina room,
and the Lights lighted: aud when the suil has been
moved, they have named the eclowrs.

688. Do you think that is enough >—Yes, we think
it is ample. _ _

689. Do’ you think there is any general feeling of
discontent as to the present methods ?—Yes; they
denounce this method entirely in our place.

690. But I suppose there are not a great - many
instances of men going about, who have been failed by
the wool test, and are known generally to be all right,
and not colour-blind *—No. I do not know of many.
I have known it to be su. hut not in many cases; it is

very rare. I never kmew & man name a light wrong at-

sea in my life.

691. Are you inclined to think that tests are
unnecessary altogether >—No, they ure not. When a
light is put before them, we test them with a red, or a
green, or a white. Tam referring to a light, and not
to skeius of wool. ,

i92. Do you know men who are purely colour-blind
from the point of view of ordinary glass*—1 have
never come across one yet that was colour-blind with
a light. :

G93. That shows that in your experience it is extra-
ordinarily rare >—Yes, it is very rare.

694+. And yet you think there ought to be some test
to cut out the possible man *—Yes.

695. There might be such men, although you have.
not known them ¥—Yes, that is so. I have been to s
from the time I was » boy, and I am dealing with men
to-day more than when I went to sen. I might suy,
in my ocenpation as secretary {o the Arbitration
Committee—such a statement as [ am going to make
might seem extraordinary to a nautical mun—that in
one yearwe had 950 collisions. To take the evidence of
that list would mean about three collisions a day. I
take all the evidence, both at night-time and day-time,
and I have a varied experience.
>! 696. And you never knew i collision that you
thought had anything to do with mistaking the colour
of the lights >—No, not one.

697. And you never knew a man who had been
failed with the light test*—Not with kmterns, bhut I
have with the wools,

698. But the rroscope has never failed & man >—
No, not one.

699, And the wool test hus *—Yes,

700. Have you amything to say about the pure
question of eyesight, apart from colour altogether 2—
No. Iam not an eye specialist in any way whatever,

701. You know what we call form-vision >—Yes.

702. (Profesror Goteh.) You are aware that there is
a new form test which is more severe than the old one ?
—I understand so, though I have not seen it yet.

703. And that it will cut out 2 good many candi-
dates? T only want to know your opinion as to
whether you consider that it ‘is absolutely a larto a
seami to have to depend on glasses. whether binoeular
or otherwise ?—I do not hardly grasp what you mean.

704, Supposing you had a man who. could not see
properly withcut the use of glasses, spectacles, would
You consider that to be evough io eut him out >—No,
1 cousider mysell fit-to go and take charge of any
vessel to-duy. Of cowrse, I should want my glasses

on. There ave plenty of captains and mates, too, that
have to use glasses.

705. (Chairman.) If you were using  binoculars,
would yon use binoculars” with your spectacies on ¥—
No.T should take my spectacles off. I always do in
that case.

706. (Captain Golding.) You stated that there is
no standard, or, rather, that the standard colours for
red or green lights ave not observed, and that they vary
in colour. Are yon positive of that >—T am positive
there is not a real stundard,

(Captain Golding.) I should like to ask if we might
put in as evidence the Board of Tiade Regulations
with regard to instructions to smveyors, because Sir
Walter Howell said distinctly that all vessels had to
conform to it.

(Mr. Raymond Beck.) Was it not in « very wide
range ? '

(Capiain Golding.) I asked Sir Walter Howell the
question myself.

{(Mr. Raymond Beck.) T understood him to say there
was a4 range in the standard.

(Captain Golding.) I understood him most distinctly
there was a standard. Except in the case of green
lights with a yellow illuminant, you had light green;
and if electricity was the illuminant, you had a darker
greemn.

(Mr. Nettleship.) Was there not more than one
shade of red? T have an impression there was 2
certain range.

(Dr. Watson.) I have had a set of these standard
glasses. The surveyors are provided with two red
glasses, and the ship’s glass must lie somewhere
between them., In the green glass there mre two
greens, and in the case of an oil lamp it must be
somewhere between those; and there is a third green
which has to be used in the case of an electric light.
So that the surveyors are provided with standard
colours, and all ships’ colours are supposed to lie
between those. Eueh standard has a certain range,
and it is defined by the two glasses. :

(Mr. Netileship.) There is no absolute standard.
There is a certain standard.

(Dr. Wulson.) There is a limit.

(Caplain Golding.) Might we not have a copy
circulated to us.

(Dr. Watson.) It is printed in the ippendix to
Sir Walter Howell's evidence.

(Chairman.) Whatever it may be, you consider the
limits are too wide ¥ :

(Witness.) Yes. 1 would lLike to sy, in answer
to Captain Golding, with respect to the surveyor, I
know him well, and I knew his predecessor, and 1
bave served continually with him as regards insurance,
There is the red Iight and the green light. But if
you go on another vessel, you would see another
shade of red or green. There has been no complaint.
I consider the range is too wide.

707. (Mr. Raymond Beck.) Have you personally
faken part in the exmmination of this ruroscope ?—I
have not taken any part. I have seen the candidates
before the ruroscope. I have been in the room, but
have taken no part in it. '

708. Is it your opinion that a candidate going
through the instruction, or going through the course.
would at once be detected, if he had any difficulty in
distinguishing the red or green light >—Yes. It Fyou
will look at his position there, and the instructions in
the book, you will see that must be so. The lights are
put before him. He is at the wheel; there is a ship
in front of him and there is a light shown, a. red or
green ‘light, us it may be, or both, and he must alter
his helm to clear those lights, either the port helm or
the starboard, as the ease may be. If he made g
mistake, of course, he would Imow there would be
confusion and collision, and he would fail over it every
time. But this ruroscope is not in the examination
room ; it is in the school. )

709, (Chairman.) Is there any other point, beyond
what you have been good enmough to represent to us,
which you would like to bring before us?—No, I
there is any question you would like to agk me, and I
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am able to answer it, I shall be pleased to do so. But
that is, in brief, all I have to say about the lights.

710. Does the introduction of steam trawlers affect
the question at all, as compared with what the condi-
tions used to be ?—In what particular ?

711. Does the rapidity of the movement of boats
and ships affect t?—Yes. The old sailing vessels
were not so quick on each other as are the steam
boats to-day; and steam trawlers are very smart little
craft, and they have tobe very smart in handling them,
especially amongst a fleet, Lo

712. The requirements are, therefore, in this matter
more necessary *—Yes, more necessary than they were
before. Although we have no fleets out of Grimshy,
there are four fleets out of Hull, and they are _alw_ays
at work fishing in the North Sea, and the fish is sent
direct to London. I shonld say those fleets would
number just over 100, or just under 100 each. They
congregate together under an admiral, and they have to
manceuvre the vessels amongst each other by night as
well as by day.

713. (Mr. Raymond Beck.) Do they still make use
of rockets for the purpose of maneuvring now >—Yes.
The admirals do that, in order that the other vessels
should be able to distinguish which way he is going to
shoot his nets, whether it is to the east, or the west,
or the north, or the sonth. The carriers also have the

vockets to send up, when they think they are in the
vicinity of the fleet at night, so that the admiral may
be able to answer them. Each has a particular rocket,

714. (Professor Gotch.) How many certificated
officers are there on an ordinary fishing trawler ?—We
are issuing a third-hand certificate to-day. That is
issued from the Joint Arbitration Committee. I pro-
posed it, and it was carried. I issued 363 for servitude,
and now the third-hand certificate is issued from the
Navigation Committee,

. 715. How many would there be certificated on an
ordinary fishing trawler >—There would be the third
hand, the mate, and the captain. The captain and the
mate have the Board of Trade certificates. With
regard to the third hand, the Board of Trade have not
done that yet. : )

716. But you propose to give it in your certificate ?
—7Yes, or else they cannot take a vessel.

717. Does that mean some sort of colour-test?—
Yes. He would not be allowed to take charge of the
vessel, unless he could describe the lights.

718. {Chairman.) Do you put him throngh your
own test >—VYes.

719, And give him a certificate accordingly >—
Yes.

(Chairman.) We are very much obliged to you for
your kindness in coming here. .

The witness withdrew,
Adjourned till Friday, November 4th, at 11 o’clock.

FIFTH DAY.

Friday, 4th November 1910,

PRESENT:

- The Right Hon. Artior H. DYKE AcrLaxp (Chairman).

Sir ArTRUR Rilcker, F.R.S.

Mr. Raynoxp BEck.

Captain GoLping.

Professor Fraxcis Goren, FR.S.

Mr, Noraay HILL.
Mr. Epwarp NeTTLESHIP, F.R.C.S.
Mr. J, H. Parsoxns, FR.CS.

Dr. WiLriam Warsox, F.R.S.

Mr. S. G. TALLENTS }SecretaneS.

Fleet-Surgeon G. WEeLCH, R.N,, called and examined.

720. (Chairman) We are very much obliged to
you for coming here this morming *—Not at all, sir, I
am very glad to come.

721. We have felt from the first that we ought to
know what is the Admiralty test in order to help us in
our investigations >—I hope you are going to help us.

722, Then we will try and help one another. Will
you kindly treat us as being ignorant in the matter,
and will you tell us what the general regulations are
with reference to testing, under the heads of form-
vision and colour-vision * Will you take the officers
first >—Yes. Would you like me to read that out ¥

723. Just as you like?>—If I do so, I shall not
make any mistakes. I will deal with the regulations
for vision for officers :—(1) For exccutive, chgrineer,
and marine officers full normal vision for form and
colour is required. (2) For officers of other branches
full normal vision is not required, but any defect must
be due to an error or errors of refraction, which ean be
corrected to 6/6 Ly means of glasses. The distunt
vision must, however, not be less than 6/60, and candi-
dates maust, for near vision, be able to read D = 0-G at
any distance chosen by the candidate, in hoth cases
without the aid of glasses. The colour sense, except
for chaplains, must be normal. Each eye must be
separutely fested. I may say that we use Snellen's
types hoth for near and distant vision. Then (4)
marine officers under the old scheme of entry must
comply with Army Regulations regarding vision. That
is because a marine officer under the old regulations

0 35200 )

was simply a soldier. Now he is employed, or will be
employed, under the new regulations as watch-keeper
and also for signal duties, and so on, so that he must
have acute vision under the new scheme. :

724. You said ** Army Regulations,” did you not?
—7Yes.

725. This set of officers comply with the Army
Regulations >—Yes. *“Marine officers under the old
* scheme of entry must comply with Army Regulations
* regurding vision.” I think they want something
about one quarter. I am not quite sure about the
Army Regulations with regard to that.

726. The new ones are more important?—Yes,
much more important. They are coming in under the
scheme at Osborne, where they are entering them
under one heading. Those are the regulations of
vision for officers.

727. Might we just ask you to make it quite clear
ut what age these officers are tested >—They are tested
at between 12 and 13 years of age. :

728. That is to say, that really, as soon us a boy
is selected under the Admiralty selection scheme. he is
examined before he enters P—He is examined in White-
hall. 'We examine him there physically, including the
visual test.

729. Then does the term * executive officers ” cover
all the boys at Osborne P—No. Some are going to be
engineers, and some marine officers, s

730. They are under the same examination >—Yes,
until you come to the dividing of the ways at a later

C
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age, when they specialise. Some are going to be
execntives, and some marines, and some engineers.

@31. Then at what stage do you have re-exami-
nation ?-—We do not have any re-examination.

732. All these boys have an examination at hetween
12 and 13 years of age *—Yes.

733. And there is no re-examinntion #—Well, there
are exceptions which I will tell you of in a moment.
As a rule there is no re-exnmination. But officers,
who wish to specialise for navigation officers, are
re-examined before they are allowed to specialise, and
then, if they have not got 6/ of each eye and normal
colour-vision, they are not accepted.

734 At what age would that usmlly he *—It
would run about 24 or 25,

#35. Are they then going tu College >—Yes, they

go to the Navigation School at Portsmouth. They
have a college for them at Portsmouth which they call
the Navigation School.
. 736. That is a real re-examination —It is a sub-
jective examination. They have Suellon’s types for
form and they have our official test for colour down
there, which. again, is not the same as we have up at
the Admiralty. They are tested by means of Holm-
gren’s wools for colour at this school.

737. Are there uany statistics as to the failures in
that examination >—I am sorry there are not; but
there are going to be. 'The question was rised 2
couple of months ago. We have no statistics. but
there are very few who are rejected. I know prac-
tically that very few indeed ure rejected. '

738. And. so far, that meuns that the ex:nnination
at the early age has heen effective “—Yes, so far. Of
course, as regards the man who is going in for naviga-
tion, it is quite likely that he has a private examination
before he comes in. Naturully he does not want to
have any defect he has got published to the world
at large. He probably has a private examination,
either by medical officers of the navy, or by some
ophbthalmic surgeon.

739, Andif he failed, he wonld not attempt to go
to college ?——That is so. : -7

740. So it wonld be mther misleading to assume
that to be a final test of the number who micht hecome
disqualified after that >—I think so, distinctly.

741. That is mther important?>—Yes. Mind you,
I cannot tell you officially that they are privately
examined. T kmow they are. as a matter of fact.

2. A knowledge of human nature would lead you
to suppose so?—I know they ure; T mean I have seen
some of them myself,

743. But the main point is, that there is no resula-
tion of the Service requiring re-examination of ail
executive officers >—No, except in the ecase of navi-
gating officers. That applies to warrant officers as well
as commissioned officers.  Some warraut officers qualify
as mavigators too, and they have small commands—
gunboats and torpedo boats. and so on. They have to
pass in navigation before they are allowed to fake up

- those appointments, and so they go to the Nuavigation

Sc]lllonl and qualify, and they have fo be tested as
well,

7+ It means this, that so far as those who are
qualified for navigation after the college or school
cgmrse are concerned, they have heen re-tested *—

es. -

745. And I suppose those are the most respousible
persons ¥—TYes, distinetly. I mean those are the
people who get into trouble if a ship goes ashore.

746. Therefore. the second test is applied to the
most responsible officers 2—Yes, distinetly. That has
not been very long so. It is only a few yedrs since it
came about.

747. I am not quite sure whether Fyou indicated
that the second test was in some Ways more severe °—
No. it is almost exactly the same. But it is not really
quite so severe, because, at the Admiralty, for the
colour test.we use a lamp; at the Navigation School at
present they do not use a lnmp.  But when yourreport

comes out. we hope we are going to modify our colour- -

vision test on that, because what we want is to have
exactly the same test for men-of-war as they have for
merchant ships as regards colonr. '

48. At the Admirlty do yon have the wool test?
~—We have the wool test and the lamp test. We use
Buxton’s telechrome at present. I do not think it is
.the best lamp there is. For instance, I do not think it
is as good as Fdridge-Green's lamyp, so far as the lamp
goes. Bat that is what we use. We use that and the
}\'0015. This afternoon, I believe, FleebSurgeon Pryn
15 going to show you how we use it at the Admirity
and Whitehall Place. the recruiting place for men.
The Admiralty is for officers and Whitehall Place is
for men. At both those places we use Buxton's tele-
chrome and the wools. At all our other recruiting
stations we only use the wools.

749. And that has been going on for some time —
Well, the wools, of course, were the original test, and

~ then, at the Admirlty, in Whitehall, a few years ago,

they tgol: the telechrome as well.

750. But they have not had it at any of
stations P—No, n)(;t yeb. y of the other

#51. Have you got printed instructions for exami-
ners who condnet the wool test “—No, we have not:
we take the general instructions, For instance, )'ot;
get them in Swanzy’s book pretty distinctly. It is in
an appendix of Swanzy and Werner's hook. There
again, of comrse, you come into a difficulty. You get
your colours. Swanzy, for instance, gives you what
ought to be the threestandard colours of the Holmeren
wool test.  Of course, that is all right. But thenayou
get another hook that is an equally good book—at
least, I think so. I use two hooks which have heen
very useful to me. The other is a book by M. Parsons.
Now, the green in Mr. Parsons' hook and the green in
Sir H. Bwanzy’s book, to my eyes, at all events—and
Edridge-Green has tested me and says I am pretty
good, and I suppose I ought to be fair—are absolutely
and entirely different.

752, (Mr. Parsons.) 1 think I can expliin. The
explanation is that it is a lithographic point. I think
in Swanzy's hook they actually give the wools. In the
original Holmgren ‘it was a lithographed plate, and
mme s a copy of the original Holmgren off the

- lithograph >—Then yours is really the hetter one of the

two. .
~793. I am not sure about that; it ought to be,
But they told me when they printed it that the colour
changes on the stone. It sinks into the stone, and
you get a different colonr. There is an uncertainty

~about the colour >—~Have you seen the two hooks 9

34 Yes?—There is a great deal of difference.

95. Of conrse they are not intended to be the real
colours—-I mean not; absolutely and necessarily so ?—
That is what we want, We want you to lay down,
and we hope you are going to lay down, some standsrd
green. I mean, at present it is confusion. I went to
see a test the other day, where they had got a standard
green. I should almost call it a buff; it had certainly
got a very small amount of green in it. ' .

(Mr. Parsons.) As a matter of fact the different

“plates that come off the same stone are different,

756. {Ar. Neftleship). You do not use Edvidee-
Green wools ?—No. we do not, and I will tell yon \\?ily
we do not ; you cannot get any working directions for
them. That is our point, Ihave spoken to him about
that, and we want some definite working directions,
I think that is what we want everywhere. I meian
Edridge-Green refers yon to “Natwe” in certain
volumes, and then he refers you to his hook. But an
examiner has not got time to do that if he has got 50
or 60 men to examine. He cannot do it.

757. (Chairmun). Of course you are aware that the
Board of Trade has attempted to deseribe very
carefully the way in which the Holmgren test should
e used.

758. Do you think their instructions are fuller than
some of the others you are acquainted with 2—I should
think so.

#3. As a matter of fact those particular regulations
are not in use with you >—No, they are not.

760. Might I just take the form-vision a little more
in detail ?—I think I have given you the form-vision
that officers require. Certain officers require full

~ normal vision. that is 6/6 with each eye, each eye being

tested separately. That is for executive, engineer and
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TFor officers in other branches, medical
officers, chuplains, puymasters, naval instructors, and so
on, who have not got watch-keeping duties to do, not
less than 6/G0 that is one-tenth, is required.

761. At what uges are these given? These are not
all tested nt12 years of are >—No. Forother hranches,
medienl officers are examined between 21 and 28, and
chaplains might be over 30. Accountant officers are
examined abont 17, and naval instructors may be the
saine as chaplains. _

762. Angd in all these cuses there is not any definite
demand for re-examination®—XNo, they are never re-
examined unless there is some complaint.

763. Form-vision is mnever re-examiued except in
the cases you have already mentioned to us under the
head of colour-vision »—That is so—navigation officers.

764, Then up to what age may an officer le
carrying out these responsible executive-duties?—
Well, he can go up to an admiral, hecause he has got to
mancuvre fleets. I mean he might go up to 65 years
of age. But of cowmrsg a navigaiing officer, a com-
mander, would have to leave at 50. No one would he
d& mnavigating officer above the rank of commander.
When they mre prometed to post captain, they drop
their speciality and become ordinary exceutive officers.

765. Is the use of spectacles discournged in the
Navy ?—1It is not allowed for executive, engineer, or
marine officers. But that is a rule honomed more in
the breach than in the observance, I believe. I am
talking ubout distant vision, of comrse. Anybody over
40 may hegin to wear them for his near vision.

766. But with rvegard to the distant vizsion. you say
glasses may not be worn >—Officially, no.

767. But I suppose there are cases where distant
vision would be improved by the use of glasses >—Yes,

aere are plenty of cases. _

768, But officially the glasses are not supposed to
be used *—No, and I think it is rather a pity. -

769. There is a view, is there not, that fog and
rain and things of that sort would affect them >—7Yes.
precisely.  Then there is another very important reason
now, and that is, supposing you are on a foreign
station amd you lose your glusses, you have got to be
invalided home, and it is a very heavy expense.

770. At the same time you recognise ihere are
cases where the glass itself, apart from these oiber
questions, is of use in improving the long vision *>—
Yes, distinetly.

[Mr. Acland then left and Sir Arthur Riicker took
: the Chair.)

77). (Sir Arthur Riicker.) You have told us about
the officers, but I think you have not yet dealt with
the men >—No. I will rend you out the regulations
for the vision for men : For candidates of the seaman

class, including boys and youths, armourer ratings,

engine-room artificers, electricians, aad marines, full
normal vision is required. That is to say, they have
to have 6/6, and their colour-sense must he normal.
Tor candidates for other artisan ratings, and for
stokers, the vision must be 6/, and their colour-vision
must be nmormal. For all other ratings the vision
must be mot less than 6/12, and the only people
who are not required to have mormal colour-vision
are writers, cooks, and officers’ stewards. Marine
bandsmen are a special class; so long as they can
read their musie, that is the great point. and they
are of course allowed to wear glasses. We also allow
the people, whose vision: is allowed to be 6/12, to wear
glusses, because it does uot interfere with them in
any shape or form. . That is for distant vision. Every-
body must read D = 0-6 with each eye for neur vision.
We let them chouse tneir own distunce, because we
find that 2 man who can read D=0-6 can carry on
his ordinary work, and he does mot have to be
invalided if he should throw his glasses overboard,
or Jose them, or wunt to get out of the ship for that
reason. I mean those cases do happen. .

772. Perhups you would kindly explain to us what
half-normal vision means, and so on >—That is the
number of the letter, 6{/12 really, according to Snellen’s
type. You reduce it to one-half. We use the six-
metre type. Then you have 6/60, which is one-tenth.

You use Snellen’s type. You stand your candidate at
a distance of six metres from that six-metre type, and
then you test him, and you see what sized type he can
read. If he can read only the type marked 60 at six
metres. that would be 6/60, or one-tenth of full normal
vision. If he can go down to 6/6, that is what they
call full normal vision.

773. The nature of the test really depends on the
angle?—Yes. ) _

774 And a normal-sighted person would be able to
read line 7 at a distance of 16 feet >—Yes, a normal
sighted person cun read them «ll down to 6/6. -

775. That is line 7 ?—Yes.

776. At a distance of 16 feet P —No, at a distance
of six metres; that is 20 feet. We use the six-metre
type. We stand onr people at six metres off. You
are talking about a five-metre type.

777. Yes 2—5f5 and 6/ are the same. I should
say the one you have just handed me is the five-metre
one—the 16-feet one.

778. (Dr. Wutson.) Yes?P—We only use this when
we have not got a room long enough.

779, (Sir Arthur Riucker.) What 1t practically means
is, that you have got one line at that distance, which
ought to be read by a mormal-sichted person?—Yes,
the point is it should be read easily.

780. Does that mean they should read all the
letters >—Yes. :

781. That you insist on*>—~Yes. My own expe-
rience is, if you pass a candidaie who cannot read the
leiters easily, it is not & good test. He will develop
some defect as he gets a little older, and you will find
he has not got the vision he ought to have.

782. T helieve some question has been raised as to
whether the test in the seventh line is not too difficult.
Do you find any difliculty >—Absolutely none.

783. In getting people who can read all the letters ?
~—That is so. We have any number of people. We
have a practically inexhausiible supply, certainly for
officers, and for certain classes of men. We can get
any number after January. They have increased the
standard so much that we do not get many, because
we do not want them. But after Christmas we shal
want them, and down will come the standard a2 bit-
Therefore we should only take very exceptional people
just now, and we can get them, and so we take the
best we can get. -

784. Still, in’ your opinion, the reading of what we
call the standard lines at the distance at which the
man is prepared to read the whole of the letters is not
too severe a test to impose >—It is not, in my opinion.

785. We have now done with what I may ecall the
normal line >—Yes. .

786. A person who cannot read that would read
some other line>—Yes. o

7S7. Line 7 is the normal line. Take line 3, for
instance, in which case the angle subtended is ten
minutes >—At that particular distance ?

788. Yes, at that particular distance. Then what
you practically do, in order to get a ratio of vision, is
to divide the five minutes by the distance at which the
Iine has to be read, say ten minutes P—Yes.

789, And the fraction so got reflects the vision of
the person »>—Yes. :

790. (Dr. Watson). We should be glad if you would
explain the near vision test. We do not know anything
about it at all >—We use the near vision test. It is
Snelien’s test. It is D = 06, and so the types onght to
be held -6 of a metre distant from the eye. We do
not insist on that, so long as the candidaie can hold a
paper up and read it at a reuconalle distunce. That is
our test for near vision. We have that test hecause, if

a man should lose his glasses, he will not have to be
invalided, or anything of that kind. I mean he can go
on and do his work, until he can send and get more
glasses. He can write and he can read. A

791. (Sir Arthur Ricker). That test is rather for
what you may call office work > —Yes. You do it to .
test their accommodation, and so on. .

792, That is quite a distinet thing P-—Yes.

793. Then as to the tables which you have used for
that, what relation have they to the tables which you use
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for far distances >—They are all decided on the same
system.

794, What is the distance >—It is 6 of a metre.

795. Is it a test of the same sort *>—VYes, it is
exactly the same test.

796, I think the next peint is this. Do you know
of any cases of persons who have been invalided for
defective colour-vision and who could pass the wool
test but failed to puss the other tests >—I personally
Imow of two. I do not propose to give you their
names.

797. No, certainly not >—I know of two persons.

798. At the time they were invalided, they could
pass the wool test, but failed with the lamp test #—
Yes; I examined them myself. They are people I
know personally. They Loth passed the Holmgren
test, and they both failed at the lump test.

"799. Have you known the converse case to oceur,
namely, 2 person who has failed with the wool test, but
passed the lantern test?—No, I cannot say that I
have.

800. Had the two persons who fauiled got good
form-vision >—TYes, they had both got 6/6.

801. I do not know whether it is a fair question,
but do you know of any case where a naval misfortune
has occurred owing to defective colour-vision >—No, I
do not. :
802. You have told us you have known very few
accidents te happen through defective colour-vision.
Does the same remark apply toform-vision >—Exaetly ;
because they are never examined.

803. There is no evidence at all >—There is abso-
lutely no evidence.

804. May we take that as formal ?—Yes, you may
take that as formal. They are not examined. You
can say that definitely. .

805. (Professor Golfch.) Is there any objection to
that going down in the Minutes > —No; there is
absolutely mo objection to that going down in the
Minutes. It is a matter of fuct. I think Mr. Tallents
applied to the Admiralty for information on that.

806. (ALr. Tullents.) I inquired whether they had

any records with regard to uccidents or mistakes at
sen ?—Precisely. This is referring Lo that.
* 807. (Sir 4. Riicker.) May we take it from you that
the records of accidents are really not adequate to
show whether any of them have been due to defective
sight >—No, they are not.

808. Then the next point is the reading of lights ?
—-0Of course, as a rule, I suppose they look at the light
itself and recognise the colour from the light. But one
of these officers who was imvalided told me—and that
was the first intimation I had of it—that he did not
try to read the colour from the light itself; it was
from the reflection on the water, because it was a
bigger area. Since then I have asked a lot of men
about that, and they said, * Yes, as a tule that is the
way we'pick up our colour.” I cannot say that is
true; that is what they tell me.

809. A large aren seems to help them?—Yes.
Then I think there is another thing. I think that
with the ordinary light—the ordinary bull's-eye—with
a direct light behind, you get a centre where the colowr
is not anything like as complete us it is at the outside,
simply from the glare of the light, and you notice that
particularly in Buxton’s telechrome. That is why I
think the Edridge-Green Inmp is very mueh better,
where yon have got a light below, and the light is
reflected on to an open dise, and then on to the colour,
so that you get no glare at all.

810. Then you think the reading of ordinary lichts
ab sea is less ceriain than it would otherwise be on
account of the glwe of the lamp?—That is my
impression. I think that is why the men say they
pick up their colour better from the reflection on
the water.

811. It is possible that we may make some experi-
ments. Do you think it is important that we should
make those experiments over water®—Yes, I think
I should try them over water.

- 812. But you would not be allogether surprised if
you got some different results >—I am simply telling

-you what was told me. I noticed it the other night

at Portsmouth, where coloured lights were reflected on
the water, and you could plainly see them. Of course
that was in smooth water.

813. Do they try it over rough water —They did
not tell me that.

81t It would be different there?—I think that is
very likely. '

813. Can you give us'the benefit of your practical
knowledge of these matters, as to where you think the
best sort of place would be for carrying out experi-
meuts of this kind >—Of the colour tests ?

816. Yes. Supposing we set up some lamps and
arninged a series of experiments, partly over water
and partly over lund, what would you say 2—I should
say over water, :

817. But supposing we decided to try both. I was
rather thinking of the best sitnation. We would like
Fyou to suggest whether Shoeburyness or Portsmouth
would be the hest place, or what would be the best
place >—Portsmouth would be a very good place.

818. Would it be affected,by other lights very
much ?—T hardly think so.

819. A place conld be chosen where these particular
lights would be sufficiently isolated to be dealt with ?—
I think so, distinctly.

820. (Alr. Raymond Beek) I think you said that
the examination of these officers. the men who were
going to be officers eventually, is taken when they are
quite lads >—Yes, between 12 and 18 years of age.

821. Then, in your opinion, the examination or test
which is given to them carries them through, or would
you say it does not?—Do you mean carries them
through their service ¥

822, Well up to the next examination —There is
no other examination, except for navization. The
large majority are never re-examined. I mean, the
navigating class is a very small class, and the large
majority of officers are neverre-examined, unless there
is some reason to do it, .

823. The point is this; there is eriticism that the
tests, ns at present used in the Mereantile Murine
especially, enable a lad to engage in the service of the
seit, and he is passed ; but when it comes to the time
for ubtaining his captain’s certificate, it is found that
he has to give it up >—Exactly, and if you examined
our people, you would have to do the same.

824, You think your experience would be that there
would be a great percentage who would bhave to give
up the service of the sen P—Yes, very considerable; I
mean, if you are going to insist on the same tests.

825, Referring to the different colours of the wool
in the two books which guided you, we have had that
question before us, as to the desirability of un absolute
standard red and an absolute standard green. I think
I am right in suying that the present Board of Trade
standard colour red is between two limits P—Yes.

826. Do you think there is any danger in mot
absolutely demanding one standard >—I think you
want a standard. [ think you want a standard badly
—very badly indeed. I think yon want a standard for
the Navy and a standard for the Mercantile Marine;
both to he the same, not only with regard to the ques-
tion of lights at sea; but if we reject a candidate, for
indtance, an officer, for eolour-vision or form-vision—
but colour-vision in particular—he is certain to be
taken {o an ophthalmic swgeon. We want that
ophthalmic surgeon to use exactly the same test we
are using. ‘We do not mind what the test is. M you
will settle a standard test, we will accept it; but we
want a test that will be universal, so that if you reject
a candidate, he can go away and be examined by the
same test that we have given him, which shall he the
standard test.

827. That is very interesting. I am very glad to
have elicited that answer. But what I-meant to ask
was, whether you think there is at the present time
a variefy in the reds and the greens?—I am sure
there is.

828. And you would be in favour of a standmd red
for all port lights and green for all starboard lights?
—Yes,

829. (Sir A. Riicker.) That is for the lights on the
ships ?—7Yes,
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830, And you would have the same glass used *—

Yes. If you are going to use a lnminous test for your

test I would have exactly the same. If you are going
to have wool tests, you must have a standard red and a
standard gieen, at least if yon are going to use the
Holmgren wool test. I think the pale pure green
must be the same for all examiners. Then the next
tﬁsts—the pink test and the red must be of the same
shade,

(Mr. Parsons.) That is rather a severe criticism of
the test.

831, (Sir A. Riicker.) If these glasses are bought in
the open market it would mean they would have to be
tested >—Do you mean the bulls-eyes ?

832. Yes. That would mean they would all have
to be tested by some authority >—Yes,

833. Now, then; two makers, acting perfectly in-
dependently. might fail to get precisely the right
standnrd. There would have to be some amount of
law left?—I suppose there would De. There would
have to be n little, but not very much.

834. Does that not come very much towards saying
that you wonld choose two glasses, one a little bit on
one side of the standard, and one a little bit on the
other side of the standwrd, und if it came beiween the
two it would be all right >—Yes.

835. Isit better, in your opinion, to havean absclute
standard, and to leave it to the authority to decide
whether that standard has been reached within reason-
able limits, or would you have two ylasses>—I wonld
atther have your first sugwestion.

836. (M. Parsons.) Are not two things being rather
mixed up here? I mean the question of the actual
lights and the question of the standard colours of the
test? Yon think the colours should be absolutely
standard colours, so that everything would be absolutely
the same. That was Holmgren's idea. And if the
colours are not standard colours it simply means the
test is not Holmyren's test >—TIam personally in many
ways in favour of Holmgren's test.

837. But it ought to be Holmgren's?—Yes, it
ought to be Holmgren's test. If you are going to use
Holmgren's test, it ought to be Holmgren's test with
Holmgren's stundard colours.

838. There is nothing new about that >—No, there
is nothing new about that. There is your_pale pure
green (examining the green ftest skein). I think that is
very like the one given in Swanzy's hook. I have not
got the book with me, but I should sy it is a shade
darker fhan that. I am not sure, but I think so.
The only thing is, I mean, that you get controversies
about it. Somebody quotes one book, and somebody
guotes another. 1 saw that the other day.

839. (Sir A. Riicker.) I mean, when the wools are
employed in the tests, they ought o be as nearly as
possible the same in every case. But the question I
was thinking of almost estlusively was as to the actual
limits desirable in the colour of the glasses used,
and whether you could get glasses used in different
sets so absolutely right >—T think you would get them
absolutely right, or so near that you would not bhe
likely to make a mistake.

SH0. (Mr. Norman Hill) I would just like to see if
I can understand the terms you use, or that have been
used. I am extremely ignorant on the point. We
are told that & 9-foot huoy subtends an angle of
5 minutes at a distance of 2.063 yards. Am I vight in
understunding that a man whom you describe as having
half-mormal vision would pick up that buoy only at
1,000 yards ?—1T should say so probably.

841. That-is the upplication of the test >—Yes,
that is the applieaiion of the test.

842, Then we are told that. in the Mercantile
Marine, the-apprentice hus no compulsory examinatio
as to form or colour-vision >—T do not know. .

843. We are told that. But he is tested when he
comes up for his second mate’s certificate. He is
tested when he comes up to pass for his first mate’s
certificate.  He is also tested again when he comes up
to pass for his master’s certificate. So in that respect,
the testsin the Mercantile Marine are very much more
severe thau yowr tests >—Yes, much more seveve. We
have only one test, except for navigating officers; and
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they have two, one on entry and one on trying to
qualify. -

8+, Then as to the age of an officer, I understund
from your evidence, you do not attach substantial
importance to the shortening of his vision>—His near
vision. I mean, his near point gets further away, and
his accommodation fails, and he has to get glasses to
bring his reading into within reasonable distance of his
cyes.

) 845. And in testing for the near vision, as long as
a num can read at any distance he pleases, you are
satisfied >—Reading certain types.

$46. You would be satisfied >—That is the near
test.

847, Well, in your experience for the far vision,
does the sea training of the man, the sea trining of
the eye, in any way take the place of the long vision, as
you test it by those cards *—I think so, to some extent.
I suppose the brain comes in to some extent, in the
same wiy as you have it for gunnery.

S4S. Would it be reasonuable to subject an officer to -
the same form-vision test. say at 43 or 50, for distant
vision ?—Yes, I think so, even at 45 or 350, for distant
vision. .

849, But so far as his near vision is concerned ?>—
You do not worry about it. He can. wear spectacles
for his near vision. They all do, of course.

850. Then it is only the near vision that you allow
to be corrected by the use of marine glasses ?—No.
By marine glasses do you mein telescopes ®

$51. Binveulnrs » — No. Not by binoculars or
telescopes. T mean anybody iz allowed to use a tele-
scope or binovcular, any executive officer. They use
themn constantly, and in fact you will never see an
executive officer without one. He has to carry one.

852. (Captuin Golding.) And telescopic zun sights?
—Yes. and telescopic gun sights.

853. Ishould like to ask a question to clear the
ground a little for the experiments which we may carry
out. You lave only given it as other people’s opinion,
not as your own, as to the reflection of lights on the
water. In the ciase of o submarine, which is close to
the water's edge. you may get a reflection. But how
would that apply in the case of « battleship, or a large
cruiser ciarrying her side lights 30 or 40 feetaway from
the witer >—You get a reflection there, too.

85+, But that is a long distance uhend of the vessel ?
—Well, it is some little way off. Mind you, I am only
telling you what I have been told.

855.- That does not square with your opinion ¥—I
am nob giving that as my opinion atall.

836, I started hy saying that There is one more
question I should like o ask you. In your evidence
you also speak of certain officers only requiring one
tenth of the normal vision. Does that mean merely
10 per cent. of a normmal-sichted person *—Well, that
is what they call it.

$57. It seems a very small amount >—Yes, hut they
are officers who are allowed to weur spectacles.
Doctors and paymasters and chaplains and naval
instructors can wear glasses. Provided that defective
vision is due to error of refraction which can be
corrected to 6f6 Ly glasses, we allow it,

858. (Professor Goleh) I am very ignorunt about
the conduct of aftairs, so if it is an official question,
please tell me. I want to know who examines the boys
at 13 years of age *—Two medical officers.

§59. Two Admiralty medieal officers ?—TYes.

860. Are they specially appointed >—Any Admirlty
medical officer may be detailed for the examination,
but as a rule they are there for three or four years.

861. Does more than one medical officer examine ?
—7Yes.

862. How many >—Two exmmine, and in a case of
doubt you call in the Director-General, so that you have
three. Before you reject a candidate yon have three
medical officers.

863. The Director-General of the Medical Depart-
went of the Navy *—Yes,

864. And he is called in in case of doubt >—Yes,

865. Are there cases of doubt ?—Oh, yes. I mean
there are cases where perhaps one of the two medieal
oficers who exumine a candidate may not agree.
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866. Is this an examination at various stations, and
does the medical officer examine at Whitehall, for
instance >—The examinations for officers for entry
always take place at Whitehall. '

867. Of these boys >—Every officer who enters the
Navy is examined at Whitehall,

8GS.-Then as to the seamen®—That is done at
‘Whitehali Pluce.  You have a medical officer appuinted
for three years; he does nothing but reerniting,

869. Is that one medical officer> —That is one
medical officer. '

870. Only one >—Only one.

871. What happens if there is a doubt {here?—He
has to decide.

872. The one medical officer really decides the
question of seumen®—TYes, that is so everywhere for
seamen. ' )

873. Of course there are different stations >—Yes,
we have recruiting stations. T have got a list of the
outside recruiting stations here.

874. Then in the ease of seamen, the form test is
exactly the same as it is conducted at Whitehall *—
Yes, exactly.

§75. But the colour test. I understand, is not >—No,
except at Whitehall Place. The colour test at White-
hall Place is the lamp and wools. ]

876. The seamen are not examined with the lamyp ?
—Not the seamen who are examined outside London,

877. The seamen who are cxamined in other
stations, as far as you are aware. are not examined
by the lamp?—-I know they are not. They are not
examined except by the Holmgren weols,

875. When you use the lamp test, is the examina-
tion earried out in a dark room. or in a partially dark
room P—It is partially dark. The lampis put in a dark
place, and you look into the hox. That is at Whitehall
Place.

879. Would you think it important that a candidate
should perbaps be kept in a durk room for 3 or
10 minutes before he is examined. since he has yrot to
define these lights at night, or do you not attach much
importance to that >—It is a point I have not con-
sidered. As a matter of fact we do not keep any of
our candidates in the dark room.

880. I want to ask one question abont the glasses
and the lights on ships. I presume they are the
colowrs which fall within the grades of colour of the
Board of Trade ?—TYes, exactly, I should say they
are the same glasses, Do you mean the red and the
areen ?

881. Yes?—Yes. :

882. Do you think that there is any difficulty from
your own experience in picking up a coloured light at
sea, if it is intermixed with a number of white lights ?

- —Well. of course, the farther your ligcht is away, the

more difficult it is to pick it up as regards colour.

853. T meant rather that large liners, and of course
large cruisers, and so on, have a number of other
white lights at 2 distance, which mther intermix with
the coloured lights >—Yes. ' '

884. Do yon think that adds to the difficulty of
picking up coloured lights >—Yes. I think so.

885. (Mr. Parsons) What aliont the examiners?
Do they have specinl instruction in colour-vision
testing ¥—No. they do not.

886. Do they simply do it on their own*—TYes.
They are supposed to kuow the test, and they are
supposed to carry it out.

§87. Do they ever take the opportunity of sceing
how the people are examined first?>—Yes. Asa rule
you appoint a man for a short time to pick up the
recruiting work from the man who is already doing it.
Perhaps you would have him there for a month or
something like that.  For instance, T have just given
up an appointment, and my successor was senf out
with me for a month to see how it is worked. I should
explain that the junior medical officers who join are
now instructed in colour-vision at Haslar.

888. Then the men are not re-examined at all ¥—
Yes, they are. The men are re-examined for form but
not for colour. whenever they go abrond. That is
quite a new regulation, It has only just come out.
But the men who are on dmft for foreign service are

to have their vision examined by the Snellen’s type
test, and the result is put on their certificates for the
information of the commanding officer of the ship to
which they go, so that he can detail them. for any of
the duties he likes. But that is quite a new regula-
tion; it has not been in use very long. Prior to that
the men were never exnmined, unless there was some
complaint, or unless they complained themselves. Qf
course they frequently do complain themselves, 1
mean, a man, who wants to get ount of the service,
knows that he is pretty safe if he has got defective
vision.

889. Of course as far as entering the Navy is
concerned, there is no appeal at all >—No.

800. Supposing a mam is re-examined for any
pwrpose and found to be defective, and he is invalided.
he would bave no appeal at all >~~Well, he would have
an appeal in this way; that, supposing he went to an
ophthalmic surgeon afterwards and he produced a
certificate as to the condition of his vision, and that
ophthalmic surgeon was a reputable person, and he
found that a mistake had been made; if that man
applied for re-entry, as is often donme, the Admiralty
would order him f¢ be re-examined, and if necessary
re-entered. I have known plenty of those cases. But
of course our great difficulty is that you get a man
invalided for defective vision. He malingers. Although
you may be pretty certain yourself that he has not got
any defect, yet if that man says he cannot see, he goes
down to 6/60, and he will vow he cannot see anything
else. Then he is invalided and goes out of the service,
and he finds it is not all joy oniside, and there is no
piping to dinner every day at 12 o'clock, and he cannot
get a job. He repents of the evil, and comes to the eye
hospital, and he is examined, and they find he hus
got (/6 in each eye. Then he wants to come back. My
rule has always been never to recommend a2 man like
that for re-entering.  But there are other cases where
they do. I mean you must take every case on its
merits.

891, In the case of a good many of the officers and
the men, of course other than the navigating officers,
I think there would be cases where colour-vision was
important *—Yes, the watch officers and signalling
officers.

892. It is very important, is is not ®>-—My contention
is, that is where we are wrong. That is what, I hope,
we are going to try and alter,

893. Was there any special reason why that new
regulation was introduced? — Yes. There were so
many cases of men complaining after they had got
abrond, heeause they did not like the ship or something
of that kind. = They said they had got defective vision,
or something of that sort, and that they had got to
come home,

894, (Mr. Norman Hilly I think that is real
evidence that this new test has been introduced to
deal mainly with malingering. I think it should he on
record that it has been found to be necessary for
malingering and other reasons >—Malingering is one
of the reasons.

895. (Sir Arthur Riicker.) I gather from youn that
one of the defects of the whole business is, that it lends
jtself to nmlingering >—Tt does. i

896. (Professor Golch.) That is the subjective
nature of the tests >—Yes. DBut supposing we have a
man who says he has got defective vision. Before he
is invalided he has to go into hospital, and he Ins to
have an ophthalmoscopic examination, and you.have
to see what the cause of the defective vision is before
you are allowed to invalid him. But, even then.
supposing you find that lie is normal in every way,
there still comes in the question of malingering. He
will not o beyond perhaps 6/36 or 6/60, or something of
that sort. Then what are you to do? If you take the
responsibility of saying that man is fit, he is going to
take the very first opportunity he has to prove heis
not fit, and then the unfortunate medical officer is
going to get into trouble.

897, (Mr, Tarsons.) If I understand rightly, the
tests nsed in the first place for the boys, and afterwards
for the navigating officers are all subjective tests *—
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Yes, they are all subjective tests according to the
present regulations.

898. So that, in the nature of things, there area
good many cases when they get to be 40 or 50 years of
age >—The older they get, the worse their vision gets.
As a matter of fact, a great many executive officers
unofficinlly wear glasses. There is no question about
that,

899. 1 take it that you would prefer, if you could,
to have an objective test from the very beginning ?—
Well, I am not so sure about that, becanse 1 think if
you caurry out a subjective test fairly—that is to say,
if at the distance the candidate can read all the letters
-without any hesitation at all—there is not very much
to grumble about. :

900. You mean at the age of, sny, 25°—Yes. You
see, I want to have a second examination. I think
what nearly all we mediecal officers want is an examnina-
tion on entry and an examination again, when they
finish their sub-lientenant’s course.

901. (Mr. Norman Hill) Would that satisfy you?
—1I think so. -

902. That ought to be right for the rest of a man’s
life ?>—1 think if the man is 25 years of age it is
rexsonable.

903. (M. Neitleship.} Supposing there is a moderate
amount of hypermetropia which the navigating candi-
date at, say, 23, is able to cover, so that he can still
read 66 easily ; how will he munage when he is 43 or
80 and unable to correct the optical defect 7—By the
time he was that age, he would probably no longer
be a navigator.

904, So it practically deoes not matter *—That is so.

205. 1 suppose, in using the Holmgren test, you
always use all three of the wools >—No; some do and
some do not. I think the rule is that, if you use your
fivst test, the pale pure green, and the candidate puts
confusion colours with that green, you say he is
colour-blind. We require normal colour-vision, and we
-have to reject him,

906. Take it the other way about. Supposing he
passes the first test, do you always put him through

the other two?—As a rule you put him through the
rose-coloured one, and then, of course, as a rule—and
it is a rule I hive always earried out—after you have
done the Holmgren test without naming the colowurs,
you make him name the colours, to see whether he is
colour-ignorant or not.

907. You drop the word “Holmgren” and adapt
the wool test to circumstances “—Yes.

90S. Then may we go back fo these two people you
found bhad passed the wool test, but did not pass the
lantern test? Could you say you tried them fully
with all the three tests >—Yes.

903. You do not use the Edridge-Green omnge
test, do you ?——No, I do not. :

910. In those two, as far as you remember, each
mistook the lintern,and not the wools. Have you any
difficulty from your experience, which is considerable ?
You could not coach them in the least on the wools?
—I could not conch them. I do not know if anybody
else could. '

911. You had your suspicions *—Privately, I was a
little in doubt about the bona fides of one of the iwo.
The other was a very marked case indeed of mn officer
who completely broke down. He had a nervous break-
down in China, and was sent to hospital there, and was
invalided home with functional heart disease. When
I came to examine him, I could not find anything
wrong with him. But, in talking to him, I asked him
what was the matter with him, and I put it to him
quife plrinly. He said, I am colour-blind, and it got
on my nerves so.”

912. How had he got into the Nuvy, do you know ?
—1I do not know.

$13-15. He failed with the lantern und was quite
good with the wools P—Yes, he was quite good with the
wools, and was distinetly bad with the lamp. He was
also another case that was verified by Dr. Edridge-
Green. At that time we were going into the question
of colour a bhit, and Edridge-Green was advocating his
Inntern. He was coming to us about his tests.

(Sir 4. Ricler.) We are very much obliged to you,
Dr. Welch. . ,

The witness withdrew.

My, W, GRIEVE called and examined.

016. (Sir 4. Ricker.) I think you are the Head-
master of the Aberdeen Navigation School?—I am
Headmaster of the Aberdeen Navigation Scheol, and a
certificated Master Mariner with some sea experience. .

917. And you are an Associnte Member of the
Institute of Naval Architects ?—Yes.

918. And Nuutical Assessor to the Comt of Ses-
sion ?—Yes, . _

919. And Chairman of the Directors of the Mutual
Steamship and Trawlers’ Insurance Club, Alerdeen ?—
Yes.

920, You have had long experience before going to
Aberdeen >—I was assistant in the Leith Nautical
College for two years after giving up the sea as an
occupation. '

921. And you have heen chief officer of hoth steam
and suiling vessels *—Yes.

922, T understand you have some views on the
yuestion of the reliability of wool tests ?—7Yes. Might
I speuk first of all on the form-vision test ?

923. Just as you please *—1I did not put that down

- in my précis of evidence, but I wonld like to make a few

remarks upon it. Since the wool tests came into force,
the avernge number of students whom I have exnmnined
in Aberdeen would be about 150 per year; and last
year, when the fishermen had to go through these com-
pulsory examinations, at the classes in the northern
ports, I examined somewhere hefween 350 and 400 of
the fishermen. With reference to the form-vision test,
the present test in my opinion is, I think, good as far
as the standard goes. But the proposed test, in my
opinion, is an improvement upon it in this respect.
that the proposed form test mnkes it compulsory for
each eye to be ezamined separately. At the present
time, as long as they can. read five letters out of the
gight in the fifth line with both eyes, that is good

enough, I think that each eye should be examined
sepurately; and for this reason. Amongst the fisher-
men especially, I have found that many of them possess
excelient eyesight in one eye, but, throngh accident or
other causes, the second eye is a long way below the
standard that would be required for the new test.
Now I think that if each eye was esnmined and it was
found that one eye was pretty bad, a special examina-
ticn should be leld of these men, to ascertain, if
possible, whether the defect is. due to accident or
disense. It would be more sutisfactory for the men
themselves to kunow ut once whether the had eye wns
sufficiently bad fo debar them from going forward
for examination. In the meantime they huve to
wait three months, and then they present themselves
for examination again, and of course they muy e sent
down a second time, und so on.  That is the whole of
the point on thut head.

924, You approve of the new test >—I approve of
the new test in so far as each eye should be examined
separately. But I would go this length and say that,
if it was found that a mun had one good eye and one
below normal, and he was specially examined, and it
waus found that the bad eye was due probably to acei-
dent, and there was no likelihood of the other eye
being affected, then I think the present test is quite a
high enough standard to put the man thronsh. The
new test, of course, is much higher than the present
one,

925. You want, in these cuses where one eye is
distinctly mande out to be bad, that there should be
someone consulted as to whether that defect is likely
to extend to the other eye or not >—Yes, whether it 1s
a disease of the eye which is hkely to go on spreading
and affect the other eye, or whether it is duz to acei-
dent. The men themselves tell me that the defect in
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the one eye is due to accident, and of course I am not
in a position to say whether that would affect the good
one or not.

926. Is that all you have to say on that point?—
That is all I have to say ahout forin-vision.

927. Now what have you to say as to the wool
test? — The present test hus to be carried on
after Junuary 1914; and my experience of the wool
test is that in well-defined cases of colour-blindness
—that is where the candidite comes forward and
matches a green with a brown—the wools ave all right.
But where you have cuses in which the candidutes
appear to have a feeble sense of colowr, it is impossible
for the ordinary man fo suy whether thut is due to igno-
rance or to feeble colour-sense.  Personally I have not
yet been able to decide what it is due to. Al T can
say on examining the men is that they fail to match
the finer shades. Beyond that, of course, I cannot say
anything. But in well-defined cases the wools are
satisfuctory. But we have to consider the examina-
tien from the seamen’s point of view, I think. He is
not asked to deal with all these different shades and
different colows. In his occupation he has to deal
with the three lights, white, red, and green. In all the
cases I have had escept one, where I have thought
there was a feebleness in colour-sense, ou testing them
with the lights and the coloured glusses, I have never
yeb had them fuil to distinguish between white, areen,
and red. The feeling of the men in Aberdeen is that
the wool test should be entirely done away with.
They realise. of course, that it is important that they
should have good colour-sense, and they are of opinion
that the wool test should be done away with alto-
gether, as it is considered not satisfactory, and that the
test should be made with lights.

928, Then how was it done in the eases where youn

~ tested them with lights >—Just in a dark room, with

green and red glasses before a little hull's-eye lantern,
which is the old type of test. I understand that now
they have lamps made, where they can reduce the
brilliancy of the light to a very feeble light, and
probubly that would be 2 more satisfactory test than
the old one. .

929, Then, I suppose, when you were testing them
you did not put the glasses in regular order, but tried
to puzzle them, as it were >—I pui them in regular
order, and then I mixed them up afterwards, just to
see if they were able to distingnish between green
and red. There was only one case where there was a
mistake made; and that wasa man whom I did not send
forward for examination, because he made such a mess
of the wools to begin with. He was mixing up reds
and greens together, and greens and browns, and so on.
Then I tested him on the coloured glasses und found
lim wrong there.

930. You mean that even in the cases which have
been shown by the wools to be fairly pronounced cases
of Liad colour-vision, they have passed the light test ?—
Not where they have been well pronounced. I have
only had the one well pronounced ease through my

. hands. The others have had just u feeble sense of

colonr, or have been ignorant probably ; and in those
cases I have not yet found any fail to distinguish
between the red and the green.

931. Qut of how many >—Probably I should have
well upon 1,000 candidates mltogether. Of course, the
percentage of failures is very low.

932. A thousand persons of feeble colour sense 29—
No; those of feeble colour-sense would be between
25 and 30 in number. In those cases we have put
them through the lights and they lve always been
able to distinguish them.

933. Are there hardships on candidates ? — The
hardships T have to mention are in cases where
candidates go before the loeal examiner, and fail to
match the colowrs properly for him. Then they
have to put in a special appezl. In London the candi-
dates do not suffer inuch hardship, but in the north of
Scotland there is a consideruble delay. Appeal has to
be sent through the loeal examiner to the headquarters
Lere. und the candidates have to wait until sueh time

-us ihe examination is armnged. That, of course,
_extails loss of time; and seafaring men as a rule are

not too well off, and sometimes they have a difficulty
with regard to money in waiting until such time. We
had one case where the Christmas vacation cane in,
und the candidate was kept waiting about four weeks
before he came to London,

034. The candidate has to come up to London P—
Yes, he has to come up to London to go through this
special examination. In other cases, if it is finaneial
matiers that are worrying them, when they fail before
the local examiner., some of them bave a feeling * What
* is the use of going up to London; I shall probably
* fuil and I cannot afford to pay all my expenses for
“ this.,” In two cases, I have had men who have been
five or six years at sen giving up their profession
altogether ruther than face the examination in London.
Probably they kmew they were slightly deficient them-
selves. Then there iz one very special case we have
had. The Board of Trade know this case well. Itis
the case of a lad named Marshall, who was examined
by the local examiner before he went to sea, and he
got a certificate that he had passed the test. He
put in his four years of apprenticeship, and then

‘became a jumior officer in the P. and O. Company.

He came home to Aberdeen, and then prepared for his
examination before the local examiner, bhut failed in
the snme test he had gone through before.

935. (Professor Golch.) Was that form or colour >—
It was in colour-vision. He came up to London and

went through the special examination, and they had -

some doubt, apparently, in London about him, because
they gave him another three months to stay on shore
or do anything he liked, and then come up to London
again for that second examination.” He was declared
to have failed finally in the second examination, Of
course that was a distinet hardship to that lad, because
if the examination had been on other lines than what
it was, when he passed the first examination, he
probably might have been found to have heen deficient
at that time, and, of comrse, would have gone in for
some other carcer. As it is, his 5 or 5% years’ sea
experience is actually thrown away.

Y36. (Sir Arthur Riicker.) Are there many such cases
of hardship —No, that is the only one of that kind.
But the people in the North feel it is a bardship to
have to put in a special appeal, and then have to wait,
probably, ten duys or u fortnight, and come up to
London for this special examination.

937. What would you suggest?—I am coming to
that. I have nothing whatever to say against the local
examiners as to the manner in which they carry out
their instructions. I think they have shown every
consideration to the candidates. But as this colour
examination und form examination is so important to
the eandidates, my opinion is that the Board of Trade
should appoint oculists to put the candidates through
this examination. It should not be left to the local
examiners at all; they should be entirely relieved of it.
The oculist would then be able to say at once whether
the candidate was fit to tuke up the profession or
otherwise, whether he was likely to improve if he was
found to he deficient, or whether he was to be debarred
altogether.,

938. In that case would you allow any appeal P— .

No. I think it would be quite possible in all the
examiuing ports to huve an oculist appointed by the
Board of Trade, whose decision wounld be perfectly
satisfactory. I think it would Le satisfaetory to the
candidates themselves. ’ :

83Y. (AMr. Raymond Beck.) With regard to the case
you mentioned of the boy Marshall, you said he
entered the service of the P. and O. Company?—I
understand he was a junior officer in the P. and O.
Company.

940. That Company have a private test of their own,
apart from the Board of Trade >—Yes.

941. Did he puss that test:>—He must have passed
that test I should say, or else he would not have got
in. I understand they put all their junior officers
through the test. When he came forward for exami-
nation in Aberdeen, he failed to match the wools
before the local examiner, and then he put in this
special appeal, and came up to London, and was
examined here; and the examiners here would not say
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at the time that he was sufficiently bad to fail finally,
and they gave him another three months and asked
him then to appear,

942. And he failed >—And he failed then altocether,
and has had to give up the sea. ’ .

943. (Myr. Norrran Hill) When you say you approve
of the new form-vision test, I understand yon mean, you
approve of it so fur as it requires each eye to be
examined >—Yes, that is all I approve of. I think
the test itself may be just a little bit severe for the
fishermen. I would like it to be made perfectly clear,
that I think it is right there should he a proper test
made of all cundidates. Each eye should be examined
in form, and if it was done by an oculist, us I suggest,
he would be able to say at once whether the deficiency
in the one eye was due to diseuse or accident, and
whether the man was a fit subject to be left in charge
of a ship.

94f. Then if there is one healthy eye which has the
present range of vision, and the other eye is defective
from accident, you would be content and you would
pass the man ?>—Personally, I prefer two eyes to one.
But I am not in a position to say that a man with one
good eye wounld not be able to keep as good a look-out
as myself with two eyes on board a ship. I would not
debar a man, if he had one good eye, from going ou to
his examination.

945. You would not have throvm out Nelson, for
instance >—No.

946. Have you had any case brought to your know-
ledge of accidentsarising from deficient form-vision ¥
No, I have had ne information given to me in regard
to that. -

947. (Caplain Golding.) Youn sugzest that oculists
should carry out the examination., But I take it the
standard of test should be laid down by the Board of
Trade ?—The test should be laid down, most certainly.

948. In that case, would the oculist’s decision
be final; or would there be an appeal to a higher
authority ?—That is really a matter for the Board of
Trade. My own opinion is that an eye specialist is a
man qualified to say definitely whether the candidate
is good enough or otherwise, and I think the candidates
themselves would accept his decision as being perfectly
final.

949. If there is to be an appeal to a higher autho-
rity, you might as well go on as at present >—If you go
on as at present, of cowrse, there is the hardship to the
men of having to wait, and so on. My point is this,
that an oculist is a specialisi on the subject, and he
can say right away whether a candidate is an unfit
candidate to possess a certificate or otherwise,

950. Then you would make his decision final >—
Yes, I would make his decision final. ’ ‘

951. (Sir Arthur Riicker.) Would not the difficulty
about fees come in >—No; Ithink the candidates would
he very glad to pay a fee in order to cover the exami-
nation by the oculist, s0 as to get the decision at once
rather than to wait on. '

952, T ean understand it with those about whom
there is doulit, but how about the large number who
pass without any doubt >—Well, they pay fees in the
ordinary course for their examination, and I do not
think the additional fee would debar them from going
forward at all.

953. I should not like to ask. what some oculists
might charge >—Sailormen are accustomed to paying
their fees for school purposes and for examination
purposes: If T huve any doubt about a candiduate myself,
before he goes forward for examination, I send himupto
the oculist in Aberdeen, and he charzes them half a
guinea. They have never complained about that.

954. Would the average fisherman be willing to pay
half a guinea >—Yes.

955. (Professor Gotch.) You are o member of the
Trawlowners' Association. In your statements do you
represent. their views >—1 represent the views of the
people in Aberdeen—the fishermen and the seafuring
people in Aberdeen.

95G6. Do we understand that you represent. apart
from your own views, the other people >—Yes, I
represent the views of the fishing people of Aberdeen. -

957. Are they in this association *—The Trawl-
owners’ Association asked me if I would come
forward and give evidencs here, and I have got their
views. I have got also the views of many of the
fishermen, who have gone through these examinations.

058, Inthese criticisms yon are really giving us what
the Trawlowners’ Association think >—Yes, and what
the men themselves have told me.

959. I rather gather that they, and you, representing
them, attach great importance to the form-vision test ?
—7Yes. to the form-vision test.

960. And you are inclined to ihink, as I understand
it. that it is desimble it shonld be slightly increased in
severity >—That each eye should be examined.

861. That is increasing it >—Yes, but to find out
just exactly what the condition of each eye is. We are
quite alive to the fuct that it is necessary that these
men should have fairly good eyesioht.

962, I understand that. But I want ic kuow
whether the trawl people themselves attach importance
to this>—Yes,

963. Then about colowr-vision, is it your objection
that it is not done under the sort of conditions in which
a man has to see lights at sea? Would you object to
the wools being wools of all these shades of colour ?—
All these different shades of colour confuse the can-
didate. From my own point of view, as having
examined these men, I think it would Le more desiralle
to substitute the light test for the wool test.

96G4. I quite understand your point of view. But I
want to know if the trawl péople themselves have been
examined, and have raised this chjeciion®>—Yes, the
men themselves complain always to me about these
wools. : .

965. Do they say it is not the sort of thing they
have to do at sea >—That is so. That is their point,
that in their occupation they are called upon to
distinguish between green, red, and white; and that
this matching of skeins of wool is confusing to them,
and they do not like it, when they go forward for
examination,

£66. 1 suppose what you want is some sort of
Board in Scotland to which the appeal ean be made ?
—No. , .

967. Instead of coming to London; is that the
suggestion 7—No; what I have suggested is that in

each examining port an oculist should he appointed

by the Board of Trade.

908, Supposing there was an appeal Board found
necessary; would it at all amelioraite the condition of
affairs, if such appeal conld be made to some body in
Seotland ?—T think, if it was decided there should he
an appeal to a higher tribunal. the present oue in
London would be the most satisfactory of all.

969. You do not want a separate one *—No.

970. (AIr. Nettleship.) There is just one more
question about the wools. I do not know wlether
I am right, but I understood that, out of the total
number you have tested, you have only found one who
is very definitely colour-Llind on the wools?—T had
no difticulty myself, as 2 layman, in seeing that he was
colour-hlind.

971. But you found a fair number, 25 or 30, {o have
feeble colour-sense >—They failed to mateh properly.

972. And all of those, except one, passed the
lantern test? — Yes, I cave them the lantern test.
Of course, I had not a proper lamp. Tt was simply
the old test. small square panes of glass, red and green,
and they all distinguished clearly hetween green, red,
and white.

973. So far as the body of men you are referring to
is concerned, the wool test was very effective >—My
point is, with the wools, 1. as a layman, cannot say
whether the man who goes wrong has a feeble sense,
or whether itis due to ignoranee. It certainly takes a
great amount of training to make them perfect in the
matching of the wools, '

974. But youdo not find any, who are doubiful with
the wools, to fail at your lantern *—No.

975, So fur as the testing went, the wools were
cffective 7—Yes. ~

976. I can quite understand the men objecting to
the wools, because they are different to what they need
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at sen ?—In regard to the wools, of course. so much
depends on the atmosphere; a good deal depends on
the condition in which the wools are. They get dirty
with handling, and so on, and they have a difficulty.
I have no doubt that the physical condiiion of a man
has a pood deal to do with colour-sense. . I know
personally that some days I take longer to match wools
myself than other days.

977. (Sir Arthur Riicker.) You know that specimens
of wool, if a wan fails to pass, are sent to London ?—
Yes.

£78. 1 mean the question as to whether you inter-
pret exactly bis exact colour-vision is not so important.
because it 1s settled by people doingr a great deal of it
in London?—Yes, I know. I quite agree that the
final examination in London is the highest examination
2 candidate ean be put through. My point is, to get
over the hardship of delay. that it would be better to
have the examination made in each port by the venlist.

979. (Mr. Norman Hill) Could we have approxi-
mately the number of trawlers sailing out of Aberdeen,
and the number of men >—Certificated men ?

980. Yes?—I should think there would be about
300 steam trawlers, and each vessel has two certificated
men. Bat. of course, many of these men got servitude
certificates, and they were not put through a test.

981. About 600 is the total number of the certifi-
zated men involved *~~Yes.

982, (Professor Gotch.) Are there not three certifi--
cated people on those boats >—No, only a skipper and
a second hand. And the same thing applies now to
- the steam drifters. ' '

983. (Mr. Neitleship) With regard to the total
number of men whom you examined, call it a thousand,
they were notall fishermen >—No. There were forei an-
going candidates and home-trade eandidates, and also

fishermen. Of course we have had the most trouble
amongst the fishermen; and during the last vear I
have Dbeen examining them in this new form-vision
test, und I find that, when it comes into force, there
will be very many more failures in the form-vision test
than there have been in the past, due to the one eye
being under normal.

984, (M. Norman Hill) But it is not aceident
generally >—They say so. Every candidate whom I
ask, “What is the cause of this eye being bad ?”
will reply, «* Well, I got a blow,” or, It wus due to an

-uccident,” or something,

985. (Mr. Nettleship.) I think we may take it that

" 15 not always the case. There are good many who

are defective >—That is so. 1 do not mean it is always
caused by accident. But their statement has impressed
me with this point. that it is desivable that eacl, eye
should be examined by some responsille person who
would be able to answer the question: “Is this eye
defective through disease or through accident ¥

986. (Professor Golch.) You siy you have examined
recently under the 1914 regulations, Why have you
examined in form-vision >—Beecause they can take that
just now if they like.

987. Why do they wish to do it *—Because I put
them through that test myself when they enter the
school. Every candidate who enters the school js put
by me through the form-vision test.

085. You osamine him on the new test, because it
gives him a chance to come in i 1914 7—No, I give
him a chance just now to take the new test it he wauts
to. Tf he is not up to the standard of the new test
then I try him with the present test. '

(Sir Arthur Riicker.) Thank you very nmwuch, AMr,
Grieve. We are very much obliged to you.

The witness withdrew.

After a short adjournment.

L

Captein C. L. A. Lecoustre called and examined.

989. (Chairman.) You ure one of the examiners at
Liverpool, are you not >—Yes.

- 990. You are what they cull a third examiner >—
es. :

901. Who is principal examiner ?—The senior
examiner is Commander F. AL Sergeant, RN.R.

992. How do you artange the work? Which of
you tiauke which set of candidates >—There s no
division in regard to the different grades. We do the
whole of the work, and exumme masters and mates
right through the colonr and the navigation and the
seamanship. We do it equally.

993. You divide it between you >—Yes.

994. Do you have a system —The routine we have at
Liverpool is, that one examiner will be at the desk
and take all the navigation cases, and another examiner
is dealing with seamanship and signalling and other
parts of the examination; and then the next week
the first examiner will ‘go on to seamanship, and
50 O1. '

895. All these examiners are qualified to take these
tests >—Yes, when we are appointed, we go through
precisely the same examination and have the same
qualifications.

115)96. Then you really mmunge it from time to time
—Yes.

997. Do you, as a matter of fuet, take n good shure
of the vision tests *—Yes, I take quite in equal share.
In fact the second examiner and myself do, perhaps,
a little more, hecause the senior exanminer may be
doing other work, checking the papers of the candi-
dates, to see their service is in order.

998. What . sort of number pass before you in a
month ?>—Our numbers fluctuate so much. Sometimes

-in a year we have quite = good number, and at other
times the numbers may drop off. I suppose, on an
average, we have 60, 70, or S0 candidates a1 month for
masters’ and mates’ certificates.

999. Do a considerable proportion present them-
selves vohmtarily *—Do you mean just for the sight
test alone ?

1060. Yes *—Of comrse the numbers I refer to ure
confined to the examinations of masters and mates,
Qutside of that, we have a considerstble number in
Liverpool who come up just for the form and eolour-
vision test alone.

1001. And pay their shilling fee >—Yes, and pay
their shilling fee. ' '

- 1002. You have a separate time allotted to them o—
es.

1003. A separate day >—Well, we take them at the
same time that we fake the masters and mates, and on
Thursdays, Fridays, and Saturdays. Friday is the prin-
cipal day, and then we have the bulk of examinations
in colour. ' '

1004. Then the numbers who come up in that way
are outside the figures you mentioned just now ?—
Yes. They would, perhaps, average 500 or GO0 o
year.

1005. Have you got any statistics ubout them ?
Are they contiined’ in the Bourd of Trade staiistics ?
—TYes. The Board of Trade will take them from what
we have in Liverpool. We have to record every
examination.

1006. And they are coming o you for the
voluntary purpose at all ages —Yes. They come at
(say) 12 or 13 years of age, before they o to sea, and
then, perhaps, after they have been at sea for a voyage
or two. Each time they come for a certificate thgy
arcexamined. Then, after they have got their certifi-
cates, muny of the steamship companies in Liverpool
require the officers to he examined periodically, perhaps
once a year' or every second year. That refers fo all
their officers.

1607. And I suppose a certain number of failures
arise in those cases with the older men. I mean thesg
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older men whom the companies insist on being
examined ?—Yes. QOcecasionally we have a failure
in form-vision of men who are on in years.

1008. But not often in colour-vision >—Very rarely.
In the six years I have been in Liverpool I do mot
Inow that we have had a ease. '

1009. Not an older candidate failing in colours >—
No.
1010. What they fail in is form-vision ? —Yes.
I think T am right when I say I do not remember
one.

1011. When you get your colour-vision failures is-

when they are starting for the first time *—Yes.

- 1012, Will you kindly fake a hoy we have here. and
put him through the examination test in the ordinary
way P—Yes, I will

E. Sale was then called and tested by the iwitness,

(Witness) Commencing with the wools, what I
require you to do is to pick out from this heap of wools
all the skeins you can see of that colour (pointing fo
the green), and yon are not expected or required tfo
match that exactly. What you are required to do
is to pick out all the wools you can see of that colour,
of a shade as near that as you can, and some lighter
and some darker. Do not pick ont any wools you are
not sure of. They must be a distinet shade of that
eolour—but they ean be darker or lighter.

(Sale piclked out one green and was freely handling
: the skerns.)

(Witness) Do not handle the wools; it will not
assist you. It is better to keep youwr hands hy your
side. Look over the wools, and then just pick them
out and throw them on one side, like that (illustrating).
Pick out light and dark shades.

* (Sule picked out scven green skeins of stmilur
shade or darker.)

(Wilness) Have you ever been through a test like
this before ? .

{Sale.) Yes, once hefore.

(Witness.) I will pick them out for you. You
must confine yourself to that colour. There must he
no other colour. The shade may be very pale or very
dark. I will show you what is meant by the shades of
that colowr. It does not matter how dark they are, or
how light they are. You see there is a very pale one
(fllustrating). You .sec the difference between those
and fhesc? (shewing the liyht and darl: greens).

(Sale.) Yes.

(Witness.) What colour would you eall that, if you
were asked to give it a name ?

(Sale) Greean.

(Witness.} Is thet like the colowr ?

{Sale.) That is a paler green.

(Wituess.) Is it like this colour ?

{Sale.) Yes. :

(Witness.) Does it resemble thel (the test skein)?
Do these colours look alike ?

(Sale.) No. they are not alike.

(WWitness.) You see these colomrs 2 It does not mat-
ter how pale or how dark they are; confine yourself to
the colour you see there (putling baclk the colours and
mixing them in the heap).

(Sale picked out two dark greens.)

(Witness.) It is best not to handle them. Just
look quietly round, and do not touch a wool until you
see one you wish to pick out. Pick out one or two
good deep shades of that colour (green). You are
at liberty to withdraw a eolour if you think. after you
have put it there, it is not a good match, Is that the
same colour?

 (Sale.} Yes.

(Witness.) Well, pick one or two more out, quite

distinet shades of that colour. -

(Sule did as requesied.)
(Witness.) Could you find me a paler shade like

this (the test skein)? Is this like the test skein ?
(Sale)) It is a darker shade. ~

(Witness.) Does it resemble it in colour? Never
mind whether it is darker in shade. Do any of those
¥ou have picked out resemble this ?

(Sale.) No.

(Witness.) Ave those two ab all alike?

(Sale.) The one is a bit darker than the other.

{Witness.) It is nob a question of the shade, it is the
colour. Do they resemble each other?

(Sule) Yes.

{Witness.) If one is alike, the other must be alike,
You waut to confine yourself to that colour you see
there. What colour do you call this?

(Sule.) A light green.

(Witness.) A pure green?

(Sale.) A light green. :

(Witness.) Is it a pure green, or is there any other
colour in it?

{Sele.) I cannot see any other colour in it

{Wituess.) Does it resemble that at all? (showing
a yelloe).

{Sale) No.

(Witness.) Does it resemble this (wnolther yellow) ®

(Sule.) No.

(Witness.) Will you pick them out again? Tt must
be a wool of that ecolour. It does not matter whether
it is n lighter or a darker shade.

(Sale proceeded to pick out the greens again.)

(Professor Gotel.) Do 1 understund that you are
showing now precisely the method yon woulild adopt in
Liverpool in examining a candidate ?

(Wituess) Just exactly as I am doing all the time.
Ii the candidate has any difficulty at all between the
light and dark shades, I help him,

(Captain Golding.) May I heallowed to do that test,
in order to see how fur a normally-sighted person might
£o wrong?

(Chatrman.) Yes, presently.

(Sale praceeded to luke ont the durker shades of green.)

(Witness.) Can you find one or two more? Will
you find a pale shade of that colour? You have got
sufficient durk ones. Would you call this the same
colour ( pointing to onc of the shades of green) ?

(Sule.) 1t is not the smmne colour.

(Wilness.) Is it a shade of that colour?

(Sale.) Yes. it is 2 shade of that colour.

{Witness.) You ave not expected to get an exuct
match. I may tell you that there are not two wools
on this table precisely alike. "The number of wools of
that colour go right from the pale to the dark. Isihat
the same colour?

(Sale.) Yes.

(Witness.) Is thut ®

(Sale.) Yes.

(Witness.) Then will you pick me out one or twn
more? Do not waste time hy lookimg for an exact
match, as it does not matier how dark or how pale they
are, as long as they are a distinet shade of that colour.

(Sale did as requested.)

(Wilness.) You have picked ont sufficient now. Can
you see any wools there, that are not a very good
match ?

(The boy picked oul two bluish greens.)

(Witness.) Is there another wool at all Iike that
there ?

(Sale.) Yes ( picking one out).

(Witness.) Now we will take the next test { pink).
What you have to do is to tiake out wools'like that,
and they may be lighter or darker (ilustraiing how it
should be done). Those go from the very dark, and are
graded down right along to a very pale one. That is
what is meant by shades of a colour.

(Sale procecded to pick similar skeins out.)

(Witness)) Is {his the same colour ?

(Sale.) That is dark, sir,

(Witness.) Yes; but T am requiring you to pick out
lighter and darker shades. ’ L

(Sale.) That is red, Sir.
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(Withess) Never mind the colour. Does it look
like the test®

(Sale.) No. .

(1¥itness.) Have you got a wool that resembles it
there?

(Sule.) No.

(Wituess.) Do all those wools you have picked ovt
look like the test?

{Sale.) Yes.

(Witness.) Is there a wool that looks like that (red)
there. It may be a little lighter or darker, but does it
ook like that?

(Sale.) Yes, this one ( picking one a red one).

(Wituess.) T will put them back again. Now pick
out the light and the dirk shades of that colour (the
tesl skein).

(Sule did as requested, but picked out some red skeins.)

(Witness.) Iwillnow put them back. Now pick then
out once more. You must keep to this colour (szparai-
ing the pink from the red).

(Sale.) Yes.

(Witiaess.) When did you go through this test
before ?

{Salc.) Last week.

(Witness.) 1 think you understand now. The shade
may he pale or dark.

(Sule picked out sune shades of pink.)

(Chairman.} I think we will not tuke any more
now. Those ara sufficient for our purpose.

(Witness.) Very well, sir.

(Chairman.) Now, Captain Golding, will"yoa go
through the test?

(Captain Golding.) If you please, sir. T want just
to see how far 2 normal-sichted man can be wrong.

(Cuptain Golding picked out « lot of greeus, some
with a bluish tint.)

(Witness) There is only one thing. If once you
get ab all away from the colour, and get o wool which
has a little blue in it. you are apt to go wron.

{Cuplain Golding.} T do not know how far the test
extands, ,

(Witness.) There is nothing very wrong in what you
have done. There is nothing there that I should
reject on. I wanted to confine it to pure shades of
that colour. All the first ones you picked ont were a
splendid match. _

(Cuptain Golding.) My reason for picking out this
enormous number was, that it strengthens my argu-
ment, that the candidates should be told the number
of skeins there are, which they are required to pick out.
That is my reason for picking out all those greens,
A eandidate should be told the number of skeins that
he ought to pick out, which most nearly resemble the
test skein. .

(Chairman.) Would you mind just stating the
number which you think a eandidate should reasenably
pick ? Should it be about four or five?

(Witness.) It should be about five or siv—one or
two light ones and one or two dark ones. .

1013. Would you mind picking them out >—Yes.

1014. Those are all rejected, hecause there is no
blue in this (showing the test skein), and there is in
this >—Yes.

1015. Is that the main point ?—Yes, they are not
a pure match to the green.

1016, Aund these are >—Yes.

1017. How many have you got there, about S or
10 >—Those are what the eandidate would pick out,
and are good matches ; there are about 9 of them.

1018. Would that be quite enough, in your opinion ?
—May T ask if this is more than a full set of skeins ?

(Mr. Tallents.) No, it is an ordinary set; it is one
of the last new lot that came in. - .

1019. (Chairman.) T gather, from what you said,
you would be satisfied with three or four on each side 2
—Yes, three or four on each side.

1020. That would meet the case?—TYes, five or six

~wools would be sufficient.

(Ar. Nettleship.) What I have done for years is to
divide the whole lot into three. Number 1 is that

pale green. I have picked out all the colours approxi-
mately of that degree of durkness, but none very dark.
Similarly, all the skeins likely to be confused with' the
rose or the scarlet respectively ave kept separate,

(Chairman.} Did you keep the colour separate ?

{Alr. Nettleship.) Yes, I have done that for many
years,

(Chairman.) You have found that to Le quite
satisfactory ?

(Mr. Nettleship.) Yes, I find it to be very much
better than this plan.

(Captain Golding.) Those arve two rejected skeins,
How much do they differ?

{Witness.) They ave rather bordering on the yellow.
But that would not show that a candidate was going
Wwrong.

1021. (Professor Golch.) Supposing a candidate
picked out that colour (blue), what would you do then ?
—If he did that and left it there, it would show he was
not normal.

1022, Would yon pass him ?~—No.

1023. Would you report him >—Of course, if that
was the only one, it might be that the candidate might
withdraw that at the next attempt,

1024, Tf ke could not discriminate quite accurately
between blue and green, would you reject him ?—Yes.

1025. (Cuptain Golding.) Would that he a good
mateh ? (exhibiting two skeins of blue green tint).—No.

1026, Would it fail him >—No. :

1027. Would you consider it a good match ?~No.

1028. (Professor Gotch.) If he fails between blues
and greens, in your practice is he rejected >—TYes, if
they are distinet blues and he repeatedly puts them
there.

(The Chairman then went through the fest, saying
he wished merely. to be lested with the reds, and that
he started with the idea that e had got to find about
fen)

(Chairman.) But you do not tell me how many
there are ?

(Witness.) No.

1029. But if you start without telling the number,
the candidate getsan ides that eight or ten are required 2
—We ask them to pick out all they can find. If a
candidate picks out only one or two, we ask him for
more; but if he picks out four or five it will be
sufficient. providing he picks out no incorrect skeins.

1030. If he has done that you leave him *>—Yes.
In a case like this, I would ask a candidate, who had
got sufficient dark ones, to pick ont one or two pale
shades of that colour, :

1031. (Professor Gofch.) Do you always start with
the pale green?—Yes, we always follow the same
order.

(Professor Golch.) You start with the most difficult
colour first ?

(Chairman.) Which do you consider o be the most
difficult ?

(Dr. Watson.) That third test is practically useless.

(Chairman.) Why ?

(Dr. Waison.) Bacause it does nob give you much
information. : '

(Chatrman.) Do you cousider the fourth and fifth
are more difficult ?

(Dr. Watson.) Yes, excepting the second.

(Chairman.) How far are those approximately right
Have I put in there anything I ought not to have
done ? .

(Witness.) There are ome or two pale omes not
included.

(Chairman.) I should have heen frightened to have
chosen those.

{Wiiness.) We point them out to the eandidates.

{Chairman.) I do not think I should pick that one
(pointing to a very light red.)

(Captain. Golding.}) I should mnever have matched
that. I should class that with the pinks.

(Chairman.) I should never have dared to have
picked it. ' '

(Witness.) There is no other colour in that skein
but the red.

(Chairman.) If you press a man to pick out lighter
ones, I should think it would@ he difficult. I should
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never dare to pick that one. Is there any other skein
like that very light one, which you say is a good
match ?

(Witness.) There should be one.

(Chairman.) Dr. Watson says the pink is a better
test. Shall I try one?

(Witness.) There is another lighter ome here
( picking out a light red).

1032. (Chairman.) It is difficult. There are hardly
four which may be called lighter thun the red test
skein. Let me try the pink. The difficulty that
hothers one, is the feeling that you must find them.
(Cloosing the pink skeins) Now how much have I
done wrong there >—Those two are not that colour.
Of course, that in itself would not reject a candidate,
if he picked out sufficient. It gives him an opportunity.
If he was normal, he would say that it was not a good
match.

1033. (Professor Gotch.) You would not report
that ?—No.

1034. (Chairman.) He would have got far enough ?
—Yes, You made an excellent choice there. 'These
are about all there are. _

1035. (Professor Gotch.) But you said you would
report a blue green >—No, a pure blue. .

(Chairman.) When one has seen six or eight or ten
candidates tested over and over again, one is much
more prepared to get them right. than if one sees it
for the first time. That question of light and dark is
very difficult. I feel I do not know the shade.

(Captain Golding.) I feel so too,

{Chairman.) There are a good many greens. _

(Captain Golding.) After ull, green is a mixture of
blue and yellow, is it not ?

(Chairman.) I do notsuppose any of the fajlures we
have made would fail 2 man.

*(Professor Goteh.) I understand a blue-green would,

(Witness.) No, not a blue-green, but a decided blue.
A Dblue-green would not show his colour-vision to be so
defective.

1036. You would give him another chance >—Yes,
wmd besides, even then, if there were not much blue,
I think it would not condemn him at all. It would
have to be a distinet blue. That is why we confine the
candidates to the test-skein, hecause, once they get one
with a little blue in it, they naturally wet into the blues.

1037. (Chairman.) When you get u real colour-blind
man, who mixes the green and the red, you have no

difficulty >—We have no difficulty with a colour-blind
man,

1038. Supposing you have a real red-green hlind
nun, what sort of colour would he put on the green
batch ?—He would put green and red together. Then,
in the second test, he would put purple, blue, and red
together. Then, if you have a light green, he will put
colours like this with it (pointing to a brown).

1039. (Professor (Folch.) Those arve the cases in
which there would be no question? Would you reject
a person who put those together *—Yes.

104). What are the cases which you put down
as doubtful >—Where a candidate does not mnke any
bad mistakes, and yet I am not satisfled.

1041. Why are youn not satisfiel # Is it beeause he
mixes the blues und greens?—Yes, doing the same
thing—showing that his colour-vision is not really good.
Then it might be that it was merely one colour. He
might be good with one colour, and bad with the others.
We would submit that case.

1042. (Captain Golding.) With regard to those
oraunges, or yellows, there is a greenish-yellow skein
which you see there. Would that pass P—Yes. If that
was the only one a man picked out, it would not fail
him.

(Captain Golding.) How does yellow assist in testing
colour-blindness ? —

(Dr. Watson.) A green-blind man, for instance, will
put in a little yellowy green, and on some of the others
he would go off on the red side. He would go chiefly
off on the green.

(Witness.) They frequently put fawn with the yellow.

1043. (Professor Golch.) Supposing a candidate did
that sort of thing—there is not a tremendous difference,
but it shows a certain amount of colour-blindness—
would you submit that case >—That is worse than the
grecuish-yellow.

1044, T mean matching the yellow. What would
you do with the candidate >—If he passed all the other
tests successfully, and providing he picked all these
good matches out, and that then he picked out some of
the others, I would diaw his attentivn to the fuct thag
Iwanted to confine him to that colour. If herepeatedly
made that mistake and did the others right, I would
not fail him outright. I would submit the case. I
submit cases where I see the candidate dves nof come
up to the standard.

(Chairman.)” We are very much obliged to you
indeed. :

The witness withdrew.

The Committce then adjourncd to No. 32, Abingdon Street, to rwitness Admiralty tests by Fleel-Surgeon
W. W. Pryn.

(Flect-Surgeon. Pryn explained Buzion’s Marine Telechrome.)

 Two boys, 4. T. Ruby and E. Sale, were then called and tested by the witness.

Ruby 1was fested in form-vision with each eye sepa-
vately. Using the right eye. he passed without hesitation.
Using the left eye. he made one mistake in the fourth line
and twco mistakes in the fifth line. With a second sheel,
hie made mistakes n the fourth and Jifth lines.

The witness explained thal they used three sheels,
and they often used one with much smaller print.

A. T. Ruby was then tested with the lantern.

The witness cxplained that the candidate was first
asked lo nume the light shown bythe lantern, and fhen
asked to pick oul « woollen skein fo match. ’

Ruby named the white light and the blue light, and
picked oul the wools to match. Then he called an orunge,
light red, and picked out a red wool. Then ke called a
yellow light, ved, and picled out a yellow wool. Then he
called a red light, red, and picked out a pink wool. Then
ke called a blue light, blue, and picked out a violet wool.

On bYeing put through the lest again with the modify-
ing glass in position, he called a green light, yellow, and
picked out « yellow wool. He called a green light, green,
and picked out a violet wool. Then he called a red light,
red, and picked out a red wool. He called a green light,
green, and picked out a whitewool. He called a greenish

light, yellow, and picked out a yellow wool. He called a
blue light, blue, and picked oul a violet wovl. He called
u yellow light, red, and picked oul « red twool.

(Professor Gotch.) What would you do with him ¥

(Witness) We should say Le would be unfit for a
cadet on account of imperfect perception of colours.

1045. You would not go any further >—I should go
through the Holmgren test, although I should not
regurd it as necessary in this case. But we do that.
We should put him through the Holmgren test -
afterwards,

1046. (M7r. Nellleship.) Why do you begin with the
light and use the wools afterwards ?—It seems to he
like what he wounld have to do in practice.

1047. But I mean the colour of the light is very
much less than that of the wool >--When they come
up here they are always asked to name the lights, and
match them with wools ; and if there is-any failure, they
are put throngh the Holmgren test. MMr. Buxton re-
commends that they shall first of all name the light,
and then they shall pick out from the heap of wools all
colours which correspond withit. -

(Mr, Nettleship.) You may just as well use the
wools straight away if you do that.
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1048. (Mr. Parsons.) Supposing they pass the light
test, ure they invariably put through the wool test *—
No. 1i they pass the light test we are satisfied.

1049-50. (Professor Gelch.) Do you want that degree
of accuruey ?  There would be very few that would not
be sufficiently accurate for ull practical purposes *—
Yes, I should think so. The reason why the light is
used firsi is Lecanse it is Mr. Buxton’s recommenda-
tion. I saw he recommended that candidates should
be asked to mune the light and then to pick out all
the corresponding wools from a Holmgren's set.  That,
as I =y, is i very lengthy procedure, and we have
to examine them ncot only for colour-vision, but for
everything else, and we shonld not get through many
candidates in @ duy in that way. Therefore we modify
it in this way, that we require them to name the lights,
and we require them to match the lichts with the wools.
If they name und match them correctly. we consider
them to be fit,

1051, (Mr. Neltleship.) You do not put the whole
of them through the Holmgren test >—We do not put
the whole of the candidates through the Holingren
test. :

© 1052, (Professer Gotch.) Do you ever take imy of
them through the Holmgren test >—Yes, if they fail
with this test.

1053. (Mr. Nettleship.) What abount this boy ?—I
should put him under the Holmgren test. But if he
passed the Holmgren test I shonld fail him just the
siIme.

1054, (Professor Gotch.) Then it is not much good
putting him through it >—Asa matter of fact I wanted
to know how the Holmgren test would work out; and
almost mvirdably, if a hoy fails in this way, T see
what he can do with that test.

1055. (Mr. Nettleship) Have you ever found one
fail at the light and afterwards pass on the wools 72—

My experience is that if they fail in this way, they fail
at the wools.

1056, If they call a yellow a red. or a greena red,
or a red a green, do you ever find they pass the wool
test *—No, I do not think so. I should say not.

1057. This boy called a yellow a red ?—Yes.

E. Sale was then tested with the lantern fest.

Sule numed the green, blue, yellow, red, dark red,
green, and light green Tights coerrectly, and the only
wmisfake e made o malching the wools was, that he
picked out a darker red when he numed a pale red light,
and he picked out u lighter ved when he named the dark
red light.

He was then put through fhe fest again with the
modifying ylass in position. He named the lights cor-
rectly, and maiched the wools corrvectly in regard to
yellow, violel, red, green. and light green.  But he called
a yellow a pink, und picked out u pink wool to maich.

(Witness.) This is a boy I should put on the Holm-
oren test, after hesitating over them. Ishould use the
Holmgren test for him, and if he passed it, he would be
all right.

(Mr. Nettleship) You counted him as hesitating ?
—Yes, I called it hesitating. I should use the Holm-
gren test, anyhow, in a case of that sort, and on the
joint result T would maike my decision.

1058, (Professor Gotel.) Supposing he passed the
Holmgren test, would you re-examine him with the
Inntern ?—Yes, we should afterwards. - We frequently
do that, and use the Edridge-Green lantern.

1059. T want to kmow which, in your opinion, you
attach most importance to>—I think we uttach most
importance to the Iantern.

1060. (Mr. Parsons.) Do not yon think his mistakes
were very likely due to theirnot being aceurste matches
as well >—They are not absolutely aceurate. '

This coneluded the test.

Adjourned till Friduy, November 11, 1910.

SIXTH DAY.

Friday, 11th November 1910.

PRESENT:

The Right Hon. Arthur H. DYKE AcLaxp (Chairman).

Sir ArtHur Rucken, F.R.S.

Mr. Rayyoxp Beck.

Captain THoMAS GOLDING.
Professor Francis Goren, F.R.S,
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|

Mr. NorMan HiLi.

Ay, Epwarp NeTriesnr, ER.C.S.
Mr, J. H. Parsoxs, FR.CA.
Professor J. H. PoyxTIiNg, F.R.S.

Dr. Winniax Warsox, F.R.S. Secretari
Mr. S. G. TALLENTS } ecretaries.

Sir WiLLtaM Anxey, X.C.B, D.Sc., D.CL., F.R.S,, called and examined.

1061. (Chairman.) We ure very much imdebted to
you, Sir William, for being so good as to come. You
have devoted a great deal of research for mamy years
to this question which is now ocenpying the Committee ?
~TI have, a great many years.

1062, It was owing to your knowledge of the
subject that you were appointed Secretary of the
Royul Society’s Committee of 1890-92?—Yes. T was
member and secretary. ,

"~ 1063. You were member and secretary. and took a
considerable part in drawing up that veport?—I
did. : :

1064. Since then you have continued to devoie u
great deal of constant attention to the subject >—That
1s s0.

1065. During the period since that, you have acted
as referee to the Board of Trade in all these cases
of appeal >—Yes, except in cases where Dr. Watson
has acted.

1066. Yes, except where Dr. Watson was acting
us your deputy. That has given you an opportunity
of testing a considerable nunber of colour-blindseamen ?
—Yes, a large number.

1067. It is difficult to know exactly in what ovder
yon wonld like to lay before us all the important
matter you have. T have in outline here. If you
agree, I am proposing to begin with your own theory
of colour-vision. Would it be covenient for you to
take it in that way P—7Yes, I am quite willing to take
it in any way you like. ' :

1068. I think it would help the Committee very
much, if you would give us briefly am account of your
three-sensation theory —Yes, the trichromatic theory,
which has answered every gquestion which has ever
been put to it.  That is to say, ithere has been no
hesifation in the theory answering any question which
_has been put te it regarding colour-vision, ind there-
fore I have accepted it unhesitatingly. T presume that

(mmaﬁ-ﬂﬁ-;rf?-wmm-‘ s I AT S

Py

e Lo T e |

MINUTES OF EVIDENCE. - , 47

11 November 1910.]

Sir WiLLiam ABNEY, K.C.I., F.R.8., {c.

[Continued.

there is nobody who has put more questions to it
than 1 have. '

1069. The basis of it is that the normal human eye
is capable of experiencing three distinet sensations,
red, green, and blue >—Yes. That is the basis. There
are three distinet—nut colours but—sensations, the red
sensiation, the green sensation, and the Dlue sensation.
I will take the red sensation first.

1070. That is where this cmrd comes in. which
Dr. Watson has prepared >—Yes. With regard to the
red sensation, I may say that there is a part of the
spectrum, where only one sensation is felt. We must
distinguish very thoroughly the difference between
sensations and colours. At the red end of the spec-
trum, nearly up to the C line of the spectrum, which is
the red, we have only one semsation at all excited.
Then. when we come as far as the D line, you will
find between C und D (which also here looks red
but really is an orange), two semnsations excited. a
green and a red. Trom that point onwards, right
away, I might say, to the end of the spectrum, we
have more than one sensition excited. We have two
sensations excited at the very extreme violet end;
that is to say, we have a red and a Dblue sensution
existing in the violet and ; and in the green and yellow
and blue-green we have all three sensations excited,
hut, of course, to a different extent. Now those eurves
which you have hefore you are supposed to represent
the sensations equally stimulated ; that is to say, when
equally stimulated they give you the sensation of white
light. The areas of these curves, the red .curve, the
green curve, and the blue curve, are all the same ; they
are made so purposely to show the effect of equal
stimulation in producing white light. Within those
curves, at a point where the red and the blue eross,
for example, those two ordinutes of red and blune

- represent an equal stimulation of the two sensations.

Above that we have a stimulation not only equal to
those ordinates of green, but we have also a surplus of
green, so that at that particular point we have white
light stimulated plus an excess of green. Looking at
the diagram from this point of view, it will be seen, by
the overlapping of these three semsation curves, that
white is perceived in a large part of the spectrin.

By Cl_ 1 ] Fl_Li_ G]

1071. If we drawa straight line np ?>—If we draw a
straight line up.

1072, We come first to the blue and red —When
you go just above E, you will see where the hlue and
the red curves cut; we have green above that. There-
fore, at that particular point, which is a very important
peint, I may say, as regards colour-blindness, we have
white formed plus a surplus of green.

- 1073. And the green is dominating >—The gredén is
dominating ; the green colour which we see is actually
composed of green plus the white sensation. You
may do it atany other point. Take a point a little
bit higher up, opposite 5,008; you will see the blue
and the green curve cut. At that point the stimula-
tions of the two sensations are equal, but the red
sensation is not stimulated sufficiently to make white,
and therefore there is a blue-green left behind. The
white which is formed is equivalent to these two
sensations I have mentioned, plus the red sensation as
far as it oes. Were they all of the same height. all
white wonld be present. - These curves were- measured
by myself. I may say it was a Jabour of several years

to get out these three sensation curvesas you see them
there before you. I made not only one determination
which was published. and which I have in a book here,
but I made 2 second determination correcting it, when
the apparatus which I have was made more accumte
than it was Lefore. There arve some small corrections
in the second paper, which are not to be found in the
first. In that paper, from which the diagram before
you was copied. I have drawn the curves to represent
equal stimuli of sensations. I do not know who drew
this diagram, but I expeet Dr. Watson had it drawn
from my figures. Do yon wish me to go on with the
question of colour-blindness ?

1074. Have we completed that part>—I shall be
very glad to answer any questions on points as faras I
have gone. If it is not understood, I shall be very
pleased to answer anything.

1075. So as to make it good up to this point *—
Yes. As I say, I am perfectly satisfied in my own
mind of the truth of the theory. It is not my theory;
far bigger men promulgated the theory. althougzh I
have perhaps got ouf these curves in a way in which
they were not got out before.

1676. If we produce the records of the mistakes
which we have had made, could you show us from the
theory why particular mistakes have beer made 3—
Yes, I ean.

1077. If you can do that, I think it would help to
give us a practical illustration 2—Yes, These are the
wools hefore me.

1078. We have the glisses too. Would they bhe

more convenient ?—I should like to have the glasses.
1079. Will you kindly show us how you use the
glasses to illustrate yourtheory. I think that would be
very viluable >—I§ is not absolutely accurate, because
there is a certain amount, not of white light, hut of
white sensation which alwuys comes through the glasses,
I think we must distinguish between white sensation
and white light. There is a cerfain amount of white
sensation comes through these glasses, and therefore
you camot be absolutely acenrate in making a diag-
nosis. Supposing I wanted to find out whether a
person was rved-blind or green-blind from the wools
which he {ook, I should havea glass of this description,
which is a bluish-green glass. and as far as possible is
composed of light representing the greem curve and
the Blue curve, and none of the red ecurve at all. You
see it Is quite impossible to get it absolutely perfect, on
account of the white which is generated in these glusses.
(The witness aticmpled to use the glasses)) I am sorry
to say it is impossible to see to examine the failures in
the wool test in this light.- ,
1080. And you do not want artificial light *—I do
not want artificial light. Tam afrid that would not do.
The light is so very poor that I cannot examine themn
now. But anyhow, I may say this, that as far as colour-
blindness is concerned, if you have complete colour-
blindness of one sensation—I will put aside altogether
for the moment the question of violet-Llindness, because
it is not important for the point you have to deal with—
the red-blindness and the green-blindness hoth are very
important. Now, if you look at the curves, you will
see that, if you take away the red curve, you only have
the blue and the green curves left hehind. If you take
the colour-blind person with no red sensation, those
two sensations are all that he experiences. Now,
following on from what I said before, we will suppose
that the red curve is absent. Then he has only two
sensations at all I the spectrum, one the green
sensation and the other the hlue, The light which he
sees as white will be at that point where the blue

_curve of the spectrwin and the green curve cut. At

that particular point there will be a band of white.
Suppose we have a person who is green-blind, then the
green curve will no longer be present in his spectrum.
If you take away the green curve at that particnlar
point just a little above E in the spectrum, you have
two curves cutting at that point, and the green-blind
man will see white in the spectrum. that is to say, when
there is complete green-blindness. You may ask if
these positions are absolute. I may say that they are
absolute. They do not vary, except so far as a variation
in the blue sensation is caused by a greater or less
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yellow pigmentation of the centre of theretina. If you
have a colour-blind man, particularly a green-blind man.
white is shown on the spectrum by a narrowish land ;
and, if you have a red-blind man, his white is shown
higher up in the spectrum towards the vivlet as indicated
by these curves. That never fails. Takea personwho is
colour-blind—say, a red-blind man, whose red curve is
missing. If he is asked to name the colours of the
spectrum. he names two colours until he gets to the
white. On another occasion, when there is . better
light, I shall be able to show you real diagrams, illus-
trating how they have named the spectram colonrs.
The light is not goud enough to-day. In a morning
light, of course, it is very much casier to show those
colours, and for me to take those glasses and use
them. )

1081. We understood you would like us to come to
South Kensington next week >—Yes, and 1 should like
you to come in the morniny. It would be advisable,
as then I can show you those particular dingrams,
showing what different colour-blind people see in the

spectrum. After all said and done, if yon wunt to-

have any scientific idea of colour, you must go to the

- spectrum. It is no use fiddling about with glasses or

pigments, or anything of that kind ; they will tell you
very little. TUnless you know all about the glasses
and pigments, glasses will tell you nothing,.

1082. Do you mean in the popular sense *—They
will indicate something, but they will not tell you what
it means scientifically. For instance. T could show
you a glass which is a yellow alass, which all normal
people would take for yellow and mateh it in the
spectrun ; and yet, if you showed it to a colour-blind

rson, he would not match it as yellow at all, he would
match it with something totally different ; it might be
green and it might be red. If you want scientific aceu-
racy in regard to colour, it is no use placing all your
reliunce on glasses or pigments or wools. I will include
wools. You cannot dingnose sufficiently well, unless you
are perfectly prepared to kmow what the colours of all
those wools are, and how they are eomposed. We will
go on now to the incomplete colour-blindness.

1083. Now we come to the problem of the degree
of blindness >—I am in your hands.

1084, Yes. We will take the form-vision question
afterwards >—T am going to suy 2 curivus thing now,
and that is, for the incomplete eolour-blind those three
curves would stand as they are. It seems mmost
absurd to say they would stand, and I do not believe it
has been realised before that they would stand. - It is
for this reason: in order to form these curves, the
determination of the absolute luminosity of the sensa-
tions in each colour of the spectrum has first to be
made. and these luminosity curves have tohe multiplied
by a factor to make all those curves of the same arei.
You will see that, if a man is only half colour-blind,
half red-blind. we will say. his luminosity curve would
have to be multiplied by twice the amount required by
normal vision in order to make the areas equal; and
therefore these eurves of equal stimulation do not apply
properly to the incomplete colonr-blind ; they do not tell
you very much. The ouly point is this. diagrammatically
speaking : the curve of a half colour-blind person—red-
blind person—would be half that curve really, although
it would not be equally stimulated. But you will sec,
from what I mentioned just now, that these curves hold
for the incomplete colour-blind person, to the extent
that the stimulation of their particular sensations is
the same. But there is one great feature which is
different, and that is that the white, which they see, is
totally different; the white. which is composed of
their three sensations equally stimulated, is perfectly
different from that which the normal-eyed person sees.
For those who huve studied the caleulations of the
matfer, these curves will help them in certain. matters
regarding incomplete colour-blinduess. But in the end
you have always to reduce them baek to Juminosities.
I think I might be able to show you what I mean.
I have brought down a book. containing my colour-
vision papers,

1085. Are we now coming to the point which shows
the means by which colour-blindness can be measured ?
—Not yet. I am only showing the curves of the

colour-blind. I will hand this in to you; it is only
my rough book of bound papers, which I work omn.
(The book was handed to the Chairman.)

1086. Itisone of the published papers #—Yes. You
will see there we have the curves of luminesity in the
spectrum for the normal-eyed person. There is the
green sensation, the blue sensation, the red sensation;
and also I have put in there the white sensation, so
that you can see the amount of white thatis seen in
the spectrum itself. Now we will tuke the half red-
blind. The red curve would be diminished by half,
that is to say, half the ordinates. If he was half
green-blind, then you would have to reduce that to
half the ordinates, and the same for the blue also.
Then from that, if you multiply all the necessary
figures, whether they were half, or three-quarters, or
a quarter, you would get them all exactly the same
height with equal stimulation; but the stimulation
would give different results, that is to say, it would
give u different white light. The white lLight which
would be given by a half red-blind person, for instance,
would be it greenish blue. At the same time, if they
had a neutral point—what we call a neutral point is
that white point in the spectrum, that I pointed out
before—that would be at this same point as it is in the
case of complete colour-blindness. In mine cases oub
of ten, there is no neutral point for these incomplete
colour-blind people. I do not kmow what further point
you wish. I would like to be asked questions.

1087. May we take this point of the means of
measwring colour-blindness? I understand that you
have invented a means by which colowr-blindness can
be measured >—The amount of colour-blindness. Yes,
1 have.

1088. Have you already published your results? —
No; I have not, but I have it in proof here.

1089. As we are dealing with the danger point, that
would be extremely important to us?—Yes. A cor-
rected proof has been sent in to the Royal Society.
I think I nay say, this is the first time that a way of
measuring incomplete colour-blindness has been given.

1090. That shows the great importance of the
investigation >—Yon can put down colour-blindness

in decimals of 1, so that a person may be described as |

-1 red-Dlind ; that is to say, he only has one-tenth of the
normal red sensation, and so on with -2, -3, and so on,
right up to_ 9. I do not know whether it would be
interesting to the Committee, but, for curiosity’s sake,
1 have tabulated the percentages of colour-blindness

{of green-blind and red-Dblind), that I have lately :

measured. _

1091. This is a}l worked out under the spectroscopic
test >—All by the spectroscopic test. But in a very
simple way. 1 may say that, for testine the amount
of incomplete colour-blinduess in any candidate, only
one measure by myself and one measure by the
eandidate is necessary. That gives yon a complete
history of the colour-blindness. But, for safety’s sake,
you do not limit it to one set of measures but take two
or three. As regards red-blindness, I will give you
those that I have recently experimented with. There
is one -82 of red-blindness.

1092, This is a definite instance P—This ié a deﬁm'te'

justance of measurements. It is rather interesting as
showing the various amounts of jucompleteness that
are found in colour-blindness.

1093. (Professor Gotch.) Was this a case on appeal?
— Yes. The first is -82, that is to say, he possessed
2. of the normal sensation. The next I have was
-63; then -4, -85, -30, -25; then three cases at *17;
then three 1. then -06, and another one, which is
interesting from my point of view as a corrective of
other evidence—:-03. Those are all cases of red-
blindness. All those are incompletely red-blind, and
that list gives you the percentage of red sensation
which they have.

1094. (Chairman.} Have those 14 or 15 cases come
before you in the course of the last few months?—
Yes.

1095. Quite recent: cases >—Quite recent cases.

1096. All those lower cases would have been proved

completely colour-blind in the ordinary way ?—In the
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ordinary way -1 and -06 would have been considered
completely colonr-blind.

1097. Would the others have been passed >—Tha
others would not have been passed. The only one
that passed was -S2. 1T am going to give you my
opinion as to what I think ought to pass. Now we
come to green-blind. There may be some of the
Committee here, who will object to the dislinction
Letween green-blind and red-blind. I am using the
Helmholtz theory, because I believe in it.  In the
cases of creen-Dlindness -7 was the first, and then
there is a jump down to -33.

10498. (Professor Gofel.) That is 70 per cemb. of
sensation *—Yes. Then we come to -31, -14, -1, and
-05. Then I cowe to two totally colour-blind.

1099, Nothing *—Nothing. I may say that yester-
day I had one which filled up the gap of the green-
blind. I cammot be quite sure, hut it is somewhere
hetween -4 and -5 green-blind. I have not worked it
out. It is between -7 and -31 '

1100. (Chairman.) These are all separate candi-
dates, different from the red-blind?—Quite separate
from the red-blind, yes. I may say, there is no mis-
taking when using the formula as to the category in
which the candidate should be pliced. If you put the
unknewn quantity in the wrong position, you get some-
thing which is impossible. From one observation you
can tell whether it is red or green, because, if yon put
z in the wrong position. you get an impossibility, and
with the other a practicability: buf, of course, one
does not rely on one observation only.

. 11061. Then these are all recent eandidates too ?—

es. :
1102. About half as many as the red, roughly >—
There are 14 red and 7 green, or something of that
kind >—That is, roughly, about the usual proportion
of green-blind to red-blind.

1103. In your experience ?—7Yes.

1104. They are a very characteristic set >—Yes.

1105. (Professor Golch.) Were these all rejected >—

" No, Number 1 was not rejected.

1\3106. (Chairman.) Have you any other statisties?
—No.

1107. Now, would you like to tell us what you
think should be the measura?—TYes, I think I could
safely tell you.

1108. Could you tell us what kind of mistakes they
made? Would that help us ?—I can tell you that so
much better next week, when I show you the cards.

1109. What is your view?—My view is that
anybody over 70 per cent. of sensation, either red or
reeen, might Dbe passed; anybody below that ought to
be failed. As a matter of fact, without having worked
them out accurately, that is what I find in the cases 1
Iave rejected.

1110. Although it is only recently that you have
arrived af, or invented, the numerieal test, you think
practieally what you now recommend corresponds with
what in practice you have been doing with the former
tests 2—Quite. '

1111. And you think that what has been formerly
the percentage of rejections-is about what is reason-
able ?7—Yes.

1112, And safe?—Yes. I think I will give you
statistics with regard to the number of appeals now.

1113. We have the published figures >—As faras 1
can make out, there have been 345 cases of appeal, of
which 214 failed and 131 passed ; but of the 131, nearly
every one was deficient in colour-sensation, but not
sufticient to make them dangerous.

1114. Nearly every one P—Nearly every one was
deficient, hut not sufficiently so in my opinion to make
them dangerous.

1115. (Mr. Raymond Beck.) They are all deficient,
bHut all had more than 70 per cent. >—TYes.

1116. Which you describe as not dangerous ?—
Tkat is so, not dangerous.

1117. {Chairman.) Would you like to explain to
us further the raethed by which you arrive at this
nummerical test *—1I shall be very pleased.

1118. The paper is not yet published, I under-
stand -—No, I believe it iz going to be read very
shortly. I have sent the corrected proof in. I will
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explain it to you in popular language as faras I can.
Supposing I have a person to examine, and I want to
see whether he is completely colour-blind, or incom-
pletely colour-blind. or not colour-blind at all, how
shonld T proceed? Well, T take him in the dark room,
and isolate one ray of the spectrum, it does not matter
what colourit is, and make a colour patch of it along-
side a white patch.  You require to be dip]()ma'gc
with your candidates; I must say that. It is no use
being harsh with them, you must have plenty of
patience. I have learnt in these last 24 years during
which I have been examining, not for the Board of
Trade only, bui for other people and for myself for
my own information, that by dint of eoaxing, if youn
have patience with them, they will be able to tell you
when that particular colour aund the white look about
the same Irightness. If you repeat that observation
four or five times you get a very good satisfactory
mean observation of the reading, that is all the candi-
date need do really. That is absolutely enough for
me, because I immediately follow on, using the same
white light and the same colour, and make my measure
of the Dbrightness, when they appear to me to he the
same. 1 read off from the instrument the amount of
brightness which I use and the amount of brightness
which he uses. ThenI nse the colour equations which
are published and extant und make my calculations. I
will give you an esample. Supposing I took the
luminosity of one man, say at 144-2 on my spectrum
seale, that is to say, the red lithinm line, which is
where there is no sensation except red. Supposing I
found that he measured that the luminosity was two
to him and it was eight to e, of course the incom-
pletely red-blind man would always see it much darker,
I should use the following formula.

1119. (Sir A. Riieler) Of comrse I Imow your
apparatus, because I have seen it. Yon have two
slits, throngh one of which you pass the white, and
through the other pass the red? —No; it is the
reflected beam, not white. It is always the same
constancy which I put alengside as a colour patch.
I can show you at the next meeting.

1120, (Professor Goleh.) You showed it to me some
little time ago ; and I think that every member would
know immediately if you were to show it 71 could
casily show it. The fact is this; if he meusured 2 and
I measured 8, the formula, by which T can tell how

much red-blind he is, is & very simple one. If he -

measures 8, I multiply it by 10, and multiply it by =,
the nnlknown quantity I wunt to find. If he makes
it 2, T multiply 7x 4+ 3 by that, and, equating, of
course we get 66x = 6. Divide the 6 by 66, and you
get the amount of colowr-blindness which he possesses
in red. That happens to be red. In some cases if
might be a green-blind man, in which case, if I were
to try with the same formula, I should find it fuil
altogether. If I read lower than he did, I should know
he was a green-blind man ; if he read 10 and I read §,
I should kuow he wus green-blind, although his
reading was greater than mine. It is simply a question
of the luminosities of the colour-blind white and my
white which has to be determined. I can explain that
very readily, I think, at the next meeting.

1121, (Chairman.) The luminosity test, which you
sturt with, is quite final; you know exuactly after that?
—T know exactly what to expect.

1122, And then you only make your ealculations ?
—And then I oanly make my caleulations, In that
paper it describes in full how the thing is done.
hecause T thought it was rauther an important peind
to lay down. I may suy I lave used what 1 call
luminosity curves with dozens of peopls, which I made
years ago. Working with them, 1 found that the
three-colour theory works out absolutely, hecause
there is no reason why a piece of apparatus in the eye
should not always give a similar curve. whether it is
incomplete or complete. The curves of sensation
must always be the same, similar that is to say, not
equal. but similar, mathematically similar, and in every
case it has come out that that is so; the iucomplete
sensations of red and green are always similar to the
one in the normal eye. Of course that is a very
strong proof of the truth of the three-colour theory.

- D
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1123. You use the word similar in the sense t'.hat
you multiply ull the ordinates by the same factor®—
Yes, always by the same factor. That is one of the
strongest proofs I know of the truth of the trichro-
matic theory. Some of the curves I took years and
years ago. 1 must not mention names unless they are
mentioned to me, but there is one curve of a gentleman
whose name has been very much bandied about. 1 do
not know whether it has been particularly bandied
about to you. I have seen his name in the "L:mc'et.”
and everywhere else, and in a recent Royal Society
paper I have seen that name mentioned. Imay say 1
examined him years ago. He is 35 red blind.

1124. It appears to me that, when we are :ll‘lm.ved
to see this paper. if the Royal Society gives permission,
and we see next time at South Kensington a demon-
stration of it. we shall he fairly well in possession of
the mumerical method which you have discovered ?—
—Yes. Of course, it is only possible on the three-
colour theory. I have never met a single instance in
which it has failed. .

1125. (Sir Arthur Riicker.} T have only one question.
1 wanted to see if I possibly had a misconception. You
said these curves are all of the same area >—Yes.

1126. They are not of the snme aven in locking at
them, and that is becanse the scale varies practically
from place to place with the dispersal of the spectrum ?
—7Yes.

1127. The lower scale is not uniform >—That is so.
1128. If it were uniform, it would be of equal area?
—7Y¥es. -

1129. T understood you to say that a colour-blind
person sees a white which is really n different white
from what we see >—Yes, a different white altogether.
1 can show you on the screen what it is.

1130. The details we shall see when we get the
demonstration >—Yes.

1131. (Professor Poynting) If you select colours
from different parts of the spectrum, what sort of
green would you get? Would it be correct to two
figures >—There are two methods in that paper, one
dependent wholly on the eandidate. in which he must
take two observations, and vne dependent on his obser-
vation and mine. They aretwo quite distinct methods.
Although they are based on the same principle, one
gives you the defect and the other gives you the
presence of the sensation, and they hoth agree. I can
read you some of the aygreements. Here is quite a
recent one, defect -9, -0, Then Dy the other method
it gives 1. It is just the same. but different observa-
tions. Here is one, defect -86, -87, -81, -8l -8.
Considering the people have never made an observa-
tion in their lives before, I do not think that speaks
badly for it. That is the type. I may say the smaller
the amount, the more aceurately the luminosity has to
be measured by the patient—I am calling him a patient,
Here is an example of a not very good patient. The
first determination made it nought, the next <04, the
nest -06. and one - 66, all within a very small percent-
age of the mean, exccpt the last, of course. That
happened to be a bad measure. Iam not saying they
are within the second place of decimals, but within the
first place of decimals they are correct. ,

1132. (Professor Gotch.) If you diminish a coloured
light both in area and luminosity, I gather it gives no
colour-sensation >—That is true.

1133. Then how. under those cirenmstances, cana
sensation be entirely due to the red and green and
violet reaction? This is the physiologists” objection
to Helmholtz's colour theory >—I have not gone into
the depths of the matter here, because it is a very
difficult thing to do; but if you will take it from me,

my point of view is that each of those three curves are

founded on a semsation of white luminosity to begin
with. Some people have said that colour is & varnish
to those. I have no dificulty myself with the matter.
Two sets of vibrationsat right angles to one another set
up in the receiving apparatus is another mode of attack-
ing this rather intricate subject. 1 have seen other
explamations. but I had rather not go into them.
Nobody is better aware of the presence or absence of
colonr in a ray than I am; I may say I have written
folios on it. I am only faking that three-colour

sensation theory and explaining itin the broadest sense ;
not when coming near extinetion power, because that
requires going deeper into the matter. :

1134. Do you think it is fair for the Committee to
take it, that this only applies when colows are really
such as to produce, in normal eyes, a definite sensa-
tion >—Yes ; not when you have a feeble spectrum.

1135. Nor when the light is very distant *—No, not
at all; I 'quite agree with you there. I have only heen
talking about the spectrum in the ordinary sense of
the word. If you wantan accurate definition of it, I
would say when the D light of the spectrum is one
candle one foot off. _

1136. It is a bright lumination >—Yes. When that
is the lumination of the colour patch it is very easy to
measure, because {he D light and the candle light are
the sume—that is to say, they are not the same, but
still they look the same. ,

'1137. We have had evidence given us ihat, quite
apart from what may be termed the weakening of the
colour-sensation, there is such a thing as absolute

fuilure of the eye to respond to the red end of the .

spectrum, a shortening of the red end. Do you find
that is supported —Always. In red colour-blindness,
the red end is always shortened. The more complete
it is, the more it is shortened.

1138. It cannot be shortened at the red end with-
out there being any diminution in the size of the
response >—No, I have never found that to be the ease.
T have heard it stated. It may be that I have heen
unfortunate not to find it, but I have not found it.
If you ask me my opinion, I do not think T am ever
likely to find it.

1139. You do not think it is possible>—No. From

a mathematical point of view, it is impossible.

11.40. May I point out that we are dealing with a
physiologir.al form of consciousness?—Yes, but even
physiologists have to kmock under to mathematics
sometimes.

1141. I understand that all your results are carried
out really in a dark room #—Yes. 7

1142. If there is any alteration in the eye, that
alteration is present »—Yes.

1143. The alteration in the eye through darkness is
present in your experiments —Yes. 1 should like to
put in a caveat here. In what I was going to talk
about to the Committee, that is the case; but you
must not run away with the idea that experiments
have not been carried on with white lights of varying
intensities with colours. That is n point which does
not arise at the present time. I am perfectly familiar
with the action that takes place when you are making
an examination of colours—for instance, a colour patch
in a white light. I know perfectly well what happens ;
but as a matter of fact all the measures that I make of
the candidates in the appeal cases are always taken in
a darkened room. :

114i. (Afr. Parsous.) But you start the examina-
tion as soon as they come in, do younot? They are
not deliberately. dark-adapted >—No, not deliberately
durk-ndapted, but by the time they are finished they
are.

1143. Tt is a mere accident of the examination move
or less>—In the first things I do, it does not matter
whether they are dark-adapted or not; in the second
part, the luminosity, it does matter. As a matter of
fact, after a good many elaborate experiments, I find
that twelve minutes in an absolutely durk room is quite
sufficient to give you the effect that you want.

1146. (Professor Gotch.) Am I correct in assuming
that the percentage of sensation-value in colour-blind-
ness, as obtained by your method, rests really upon the
assymption that Helmholtz's three-colour theory is
correct? Does it not rest on that assumption ?—It is
the fact, that is all.

i147. You regard the theory as a fact®—I per-
sonally Yegard it as a fact.

1148. Am I correct in thinking that this methed
rests on that >—The determination, yes. 7

1149. Then there is anolher point. Is the method
one which always involves two simultaneous lights
being compared >—No, the second method does not.
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1150. I do not know whether you can answer this
question shortly. I do not understand what cirenm-
stances determine your fixing the dangerous point at
70 per cent. >—Simply that they would be able to dis-
tinguish the greens and the reds of single lights.

1151. You mean in practice *—In practice.

1152. Youwould shouw them the lautern and make
them do it ?—Yes. :

1153. Or is that entirvely calculated on the theory ?
—Not entirely éuleulated on the theory at ali, hunt
practically,

1154. Then you would practically show themn the
lantern test, to determine whether they were above or
below this dangerous point ?—1I should say, where they
recognise over * 7, they will recognise the lights by the
lantern tests.

1155. You would determine that dangerous point
by a lantern test >—TYes, they always do have a lantern
test. -

1156. The Board of Trade does not have a lantern
test >—1Well, not un ordinary lantern, hut a spectroscopic
lantern test.

1157. Could this dangerous point be simply deter-
mined in your view by a simple luntern test suitably
devised ?~-No, I do not think it could.

1158. (Captuin Golding) You say that for real
scientific lmowledge you must go to the spectroscope;
but if a candidate fails under the spectroscopic test
and afterwards passes a practical test with celoured
lights in the open, what conclusion would you draw ?
It all depends on what you call “ passing the test” in
the open.

1159. ¥ he distinguished the lighis properly #—
You must recolleet that you may toss up a penny,
head or tail, as to what the light is. Sy head
is red and tail green. When a light is shown, he
knows that it is either green or red; and the chances
are equal that he names then correctly, even if he is
colour-blind. Therefore it does not do io take only
one series of what we will eall outside tests. You
must have several of them, so us to get rid of the law
of chances. You see what I meun. A light is shown ;
it is either red or green, und he knows that. He might
as well pitch up a penny and, if it comes down a head,
suy “red.”

1160. (3Mr. Parsons.) Do you not think a practical
test of that kind would he ubsolutely valneless?—A
practical test of that kind only once employed would
be perfectly valueless; it would require a long series of
tests to combat the spectroscopic test. I hope I
have made myself clear. 7

1161. (Captain Golding.) Quite —I should say the
candidate would eventually make 2 mistake, and if lhe
makes one mistake out of a hundred, it is a fatal thing.

(Chairman.) I lave bLeen intending to ask your
opinion as to the wool test, the spectroscopic test, and
the hmtern test all together at a later stage, but I do
not wish in the least to interfere with the question .
being raised now. Still it makes it ruther more
difficult for you, I think. I rather wish that we should
confine ourselves as far as possible fo the scientific
experiments you have been making up to now, dividing
your evidence into compartiments.

(Sir A. Riicker.) Sir William Abney says that -7 of
the ved and green sensations makes o man safe. . Out
of that obviously arises the question, how he decides
the cundidate is safe af that percentage. I think it is
entirely & matter foryou to say, Mr. Chairman, whether
you wish that to. be brought in at a luter stage, when
we are discussing lamps, or whether you think that,
as it clearly arises out of the present evidence, it ought
to come now.

(Chairman.) I thought it would be rather more
convenient to hring it up when we come to the question
of the lamps.

(Witness.) 1 do not mind which it is. All I can say
is, I think very likely next time you will be able to see
from charts why it is I selected 7.

1162. I think we will confine owrselves to a rather
more limited scope for the moment?—Of course I
have given my opinion; that is all. I am not laying
down anything.

(Chairman) We will come back te the relative
value of the different tests. -

1163. (AMr. Norman Hill.y There are two questions
I shonld like to ask yon. The theory you have put
before us is hased on the three colowrs, the red, the
green, and the blue >—Yes.

1164. And all the other colours are combinations of
those three >—TYes.

1165. And you draw your safety line at 70 per cent.
of the maximum perception of any one of those colours?
—ZLeave out the blne altogether, please.

1166. Seventy per cent. of the green or the red ?—
Yes. I donot think the blue has anything to do with
it; it is only of scientific value; it has no practieal

‘value, that blue curve.

1167. Is it possible to express the 70 per cent.

of the red sensation and the green sensation by reducing
the number of colours? Supposing you have only
70 per cent. of red sensation, then you will see a less
number of eolours, will you not ?—Yes.

1168. From B to G?—Yes.

1169. If you eliminate red, you would see a less
number of colours —Well, yes and no. That is a very
sufe answer to give. It depends upon the man. It
depends upon the education of the man, really. Ihave
met with some cases, in fact, I muy say, a large majority
of cases, by which no colours are named by the incom-
p%ete blind, except four——the red, green, yellow, and
blue.

1170. Thoese are the four colours that are generally
known ?—Yes. It does not matter whether they are
+4, or -5, or -1; theywill always put in yellowsomewhere,
as well as a green, a blue, and a red. Those seem to be
the only four colours which they see. When you come {o
what I should judge was -7, they might sometimes see
an orange, but that is about all.

1171. And you do not think it would be possible,
for instance, to reduce the skeins, so as to reproduce
the 70 per cent. of colour-perception 7—No, 1 do not
think so. I do not know if I understand what you
me:xn exactly. :

1172, What I had in my mind was this, whether
it was possible to diminish the number of colours
which you put before the candidates, still putting them
through a test which, if they responded to it, would
give you your 70 per cent. >—I see your point. I would
Tike to think over that. :

1173. What I was trying to get into iy own mind
was how it would be possible in the ordinary working
tests———The spectroscopic tests ?

1174. No, the wool tests, the practical everyday tests
all round the coust—how it would be possible {o bring
those examinations up to your standard of safety, and
not to put them above your standard of safety >—Do
you meun above or helow ?

1i75. Well, not to put them above >—That is to say
above 70 per cent.—not to make them S0 per cent.

1176. Yes, if it would be possible to keep them at
70 per cent., and if the keeping them at 70 per cent.
would diminish the number of colours that you had to
put hefore your candidate >—No, it would not diminish
them. That is a question of the wool test, I think.

(Chairman.) Yes, we are coming to that. :

1177. (AMr. Raymond DBeck.) There is only one
question which may perhaps seem very ohvious to the
seientists, if I may be forgiven for asking it. and that
is this : In those cases where a candidate has been found
to have only *33 of red sensation, does it follow natu-
rally that he has 100 per cent. of green und blue? We
are speaking of the trichromatic theory >—XNot neces-
sarily. I should like to explain what I mean. With
resard {o the preportion of green sensation to blue
sensation, I huve a case in point in my paper. There
was one case which Mr. Nettleship knows very well.
I have a description of it here.

1178. (Mr. Nettleship.) Do you mean the nurse who
could only see green >—Yes. That was a puzzle, I think,
to Mr, Nettleship, and certainly was to myself, as fo how
it was that she only saw green. By this method which
I brought out I have satisfuctorily disposed of the
difficulty that there was in the case of the nurse. I
worked out, first of all, the blindness of the lady in the’
red; and then, plotting out her cinve, I found she had an
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enormous quantity of blue sensation. AsT have found
that the red muns right away all through the spectrum
into the blue, I was able to deduct the red sensation
she had from the blue, and to leave the blue curve by
jtself. I found she had six times mora blue sensation
than normal people. If her blue sensation was the
same as mine, we will say, then with regard to her red
and green sensations, one would have to be reduced
94 times, and the other six times. That is a caze which
is published. It does not follow, because the propor-
tion of red and green is different, that they always
have the same as the normal. T think you can take it
that, except for disease, ome of the sensations will
always be the same as the normal.

(AMr Raymond Beck.) That is what I wanted to
Imow.

1179. (Chairman.) Now might we come to the wool
test? Do yon think that the wool test, which the
Board of Trade uses, and which contains these two
additional tests that you yourself suggested, is capable
in the ordinary way of detecting the degree of colour-
blindness >—In a rough way, yes.

1180. But not mearly so definitely as that which
you have just been describing »—No, not so definitely
as the spectroscopic test. .

1181. We have been told of dangerous colour-
blind people passing the wool test, but not being able
to puss the lamp test: have you seen cases of that
sort >—No, I cannot say I have. I have seen the wool
test applied when the defect of matches was onlya
Tittle bit wrong ; and yek, when the light test has been
applied to them in the dark room, it has heen proved
they were very much wrong.

1182. That is to say, the light test is stricter than
the wool test >—The light test is stricter than the wool
test.

1183. The spectroscopic light test>—The spectro-
scopic light test.

1184. (Afr. Nettleship.) Not the lantern test?—No,
not the lantern test, but the speetrum test used asa
lantern—mnot with glasses.

1185. (Chairman.) You said, withrvegard to your own
tests, a zood dexl of judicious handling of the candidate -
is desirable. Do you say the effectiveness of the wool
test also depends upon judicious action on the part of
the examiners >—Oh, certainly, it depends a very great
deal upon the tact of the examiner. _

1186. Am I right in thinking that all examiners
now, before they are permitied to be examiners, are
brought to your Inboratory to be tested >—To be tested
for their colour-vision ; they are not tested as fo tact.

1187. You have not lad opportunities of seeing

them at work, after you have first seen them witha -

view to their vision tests >—No, I have not, but I have
seen people who evidently were tactless, who wished to
be appointed examiners, aud I have recommended that
they should not be.

1188. Wounld you hold the view that the mere
qualification as regards colour-vision is not enough >—
Oh, yes; it is not enough.

1189. To do it rightly, a good deal of tact and
understanding of the mature of the candidate is really
requisite ? —Yes, you want a dexl of patience. Patience
is one of the main things.

1190. Now I want to come to this word “lantern ”
test. Itis avery definite word. I observe you do not
apply it to your own test; you use the word light”
tests P—Yes.

1191. OF course there was the old Board of Trada
lantern test before Lord Rayleigh's Committee P—
Yes.

1192. That we might eall a lantern test?—Tes,
that was a lantern test. '

1193. You have put a certain number of your
candidates throngh a test with coloured dises in your
dark room ?—Yes. .

1194, You would not apply the popular lanfern test
to them?—No, it is not the popular one, but it is
equivalent to that. :

1195, (Mr. Neltleship,) Is that the dot test ?—Yes.

1196. (Chairman.) Icalledit* dise”; youcall if the
dot test P—Yes, little circles.

1197. Could we find a .definition for lantern test
which wonld distinguish it from your dot test?
Perhaps I should not put that question. You said
that the lantern test, for instance such a lantern as
Dr. Edridge-Green's, is a different thing altogether
from your dot test ?—Yes.

1195. Can you say in what the differences lies?—
In the one you use glass and in the other you use
pure light.

1199. That is most fundamental?—That is the
fundamental thing in it

1200. And therefore, I take it, your view is that no
kind of lantern test, using it in the popular sense,
could be 2 conclusive test of colour-blindness ; is that
your view >—That is my view, certainly.

1201. I suppose that is the reason why, as far as
your advice went, or the advice of the Committee went,
the spectroscopic test has been adopted in case of
appeal? I only want to ascertain the facts #—1 am
not restricted by the Board of Trade to any particular
tests.

1202. I did not want to imply that *—Of comrse, I
do it independently; as a man of science, I do what I
think best.

1203. When a case comes to you on appeal, you are
not in the least compelled to take the candidates into
the dark room ?—No.

1204. You do esactly what you think best?—I do
exactly what I think best. There is nothing cut and
dried.” I would not remain an officer of the Board of
Trade for a minute if I was dictated to on a scientific
matter. .

1205. What I meant was that, scientifically, you
look upon your spectroscopic light test as a much
more conclusive and effective test than any so-ealled
lantern test >-—Yes, a great deal.

1206. Have you of recent years submitted lnterns
of different sorts to inspection ? Have there been any
modern lanterns brought out of recent years which you
have looked at >—No, I do not take much interest in
thew. Itiwould have to be something very remarkable.

1207. Have you happened to come across the
ordinary Admiralty test, as now applied to the young
candidates, wheu  they are first admitted into the
Navy ?—No.

1208. You have not actually seen it >—No.

1209. I think you have measured the colows of
signal glasses ?—I have.

1210, Perhaps we should see that better nest
Friday P—Perhaps you would, if you would leave that.
There is one thing I should like to say about the wools.
I do pot think it is fully understood whyit is that
wools are effective in detecting colour-blindness.

1211. You would like to explain that a little
fuwrther >—In a rough way. ~The ordinary normal-
visioned man will allow 3 per cent. of green or 3 per
cent. of red to be mixed with a colour without per-
eeiving it. In taking colour equatious, I may say, that
has been a very great difficulty on both sides. We
have to get the maximum and minimum and take the
mean, in order to get the colour equations which T have
here. Now, you can perfectly well see this. There is
a yellow test skein : that is the fifth test skein. The
fifth test skein is 2 yellow, and when you match that
approximately with the spectrum, it is very close to the
D light. Atabout the D light, the normal eye will never
wauder very far from the colour of the D light; but

directly you get a person who is, say, half red-blind or
half green-blind—it does not matter at all which—jyou
will find that they wander away; they will make a
match in the spectrum a good deal on one side of this
particular D line, and a good deal on the other side,
much further than the normal-eyed man will. In the
one case it is greenish ; in the other case it is reddish.
You can quite well sce then, that with that ycllow
skein—I am only taking this as an esample of some of
the others—there is no reason why an incomplete
colour-blind person should not pick out those skeins
which are redder than the yellow, or those skeins
which are greener than the yellow. That yellow skein
is, as it were, on a balance with the red and green
sensations. 'The sensations there are about the same
to the normal eye; but directly you diminisk one of
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those sensations, the balance tilts on to the other side,
and you get them choosing the red or the green, as the
ease may be. Otherwise, if the sensation of hue was
perfectly acute, everybody might name the spectrum
¢olours absolutely, but as the normal-eyed people could
mix 3 per cent. of red colonr or green colour with the
colowr before them, and find no difference hetween
them, then I say, with those who are half red-blind
yon can add G per cent. of their luminosity to the
-eolour without altering it to them, although when you
add that 6 per cent., the normal eye at once perceives
that there is too much added. That is the reason why
‘the wool tests are effective. Those tests which are just
upon the border-line are those which are the most
effective. Now, I can honestly say this, that since the
introduction of that yellow and that purple test, for
which I am responsible to a certain extent, 1 suppose,
we have had more evidence backing up the first test,
whicl: is the green test, than we have ever had before.

1212, Therefore you attach great importance to
Nos. 4 and 5?—1 attach immense importance to
Nos. 4 and 5. For what I eall brutal colour-blindness,
that is to say, when it is complete, or very nearly com-
plete, it matters very little what test you use; you
can find them out without being very elaborate
about it.

1213. I gather you do not attach much importance
to No. 3, the red >—No. 3 I do not care about at all.
1 am sorry it was introduced, because it is what I
always call the “gallery ” test.” If 1« man does happen

“to pick out a green to match red, people will cheer in

an unpleasant way if you are showing it. In our cases
we have not got a gallery, and therefore it does not
matter if we do not have it at all.

1214, You would not care for your own purposes if
No. 3 was eliminated >—No, I should not mind at all.

1215. But you would retain the other four?—I
should retain the other four. And if T could replace
it by another test, I should replace it by a brown
colour.

1216. You think that would be of service >—That
would be a further safeguard.

1217. Then what happened, I suppose, was that you
did not feel in a position to recommend any disturb-
ance of the first three tests >—No.

1218. When you recommended the fourth and fifth,
I mean ?—The fact is this. I suppose it will not be a
breach of confidence if I say what the Board of Trade
told me. As a matter of fact, I was told not to dis-
turb the tests as it might create a disturbance in the
country; so we left the three tests as they were, and
added the other two. I wanted myself to arrange
them afresh, but as a matter of fact I was told I had
better leave them as they were,

1219. Those are the principal matfers you wanted
to say in addition about the wools ?—Yes. You asked
me if T was satisfied with it. I say, as far as a rough
test goes, the wool test is the best that I know.

1920. Taking the tests as they are now applied ir
the different ports throughout the country, where, of
course, your spectroscopic test could not be adopted ?
—That is so.

1221. You still consider that for this purpose the

“wool test is the best?—I do. In the epitome of the

evidence I propo:ed to give, I mentioned that I thought

_the wool test would be more complete if, after it had

been applied in the usual way, the candidate was shown
a few of the paie confusion skeins und asked to name
them ; also that any case of failure to make right
matches, through an apparently slight colour-vision
defect, should be tested with the spectroscopic method
to ascertain if the candidate was dangerous.

1222, I did not quite follow your outline of the
lantern test. Was there anything further you would
like to say about the lantern test to complete that bit
of evidence? There are one or two points here.
Would you turn to that part of your précis? Yom
say, “The test with the Iantern is of very little use
unless thé diameter of the hole is very small.” You
have given us the opinion that you do not think the
lantern test, popularly so called, is of much value, have
you not?—I have not much to add to the evidence
here, I think. _

0 5200

1223. You say, if a person fails with a lantern fest
even when the aperture is fairly large, he must be very

_ colour-blind 7—Yes, of course, if you counld get glasses

which are almost monochromatic—which I have never
succeeded in doing yet; I wish I could—the lantern
test might be used with very great effect. But all the
glasses, that I have ever tested for lantern work, are so
made up of mixed colowrs, that they cease to be of vary
much value except in cases of what I call brutal colour-
blindness. For fine cases of incomplete colour-blind-
ness, I do not kmow that they are of any use.

1224, For the more difficnlt questions of degree, it
is not of much use ?~—That is so.

1225. One of the principal reasons, why you consider
the lantern test is ineffective, is because the glasses
used are so very defective scientifically >—TYes.

1226. You mre going to tell us more about the
colour of signal glasses next week ?>—Yes.

1227. (Mr. Neitleship.) I rather gather that, if a
candidate fails with, say the pale green test, or the
yellow test, you consider him as a rule to be disqualified.
Supposing, before he comes to you, I examine someone,
and he fails on the green or the yellow test, you would
consider himm disqualified >—1I should fail him on those
fwo tests. :

1228, You would most likely find that he was dis-
qualified >—Yes.

1229, That he was too bad to go on?—Yes.

1230. Therefore as a matéer of fact you would say,
if T understand rightly, that the great bulk of people
who are failed on the first pale green test are righily
failed 7—Yes.

1231. Nearly all of them are dangerous ?—Yes,

nearly all of them are dangerous.

1232. That is, putting it in your own terms, nearly
all of those would be inside -7 ?—Yes.

1233. With less than -7 sensation >—Yes.

1234. (Professor Gotch.) I understand that your
objection to the lantern test is, first, the difficulty of
getting true colour of the glasses ?—Yes.

1235. And I assume, secondly, because there is a
flame behind P—7Yes.

1236. I wautto put it to you that that is what these
people have to see—a lantern through a coloured glass
with a flame behind—and that is what the Board of
Trade has to test them for P—That does not tell me the
degree of colour-blindness.

1237. T suggest to you that the lantern test is
practical and, whatever may be its defects, they ure
defects which occur in the actual coloured lights which
these people have to recognise at sea ?—No, 1 do not
quite agree. _ '

, 1238, Let me ask you this: What do you consider
the difference to be between the lantern test defects
and the lights that are shown at sea, which come
through coloured glasses with a flame behind —Yon
have to distinguish a light two miles off and you donot
see the flame. You sce the light, but you do not sce
the flame. If you reduce your lantern to -0l5 you
will not get any light through at all. There is a diffi-
culty close at hand in the reduction of the luminosity
by diminishing the aperture.

1239. Do I understand that you do not think a
jantern test can be made to simulate the lights on
ships at =eu ?—I do not think it can, not absolutely.

1240. For practical purposes it can be mude to
simulate it? 1suggest this is a very important matter
g0 far as my view is concerned ?>—Of course, if you put
the same glasses up and use them at 100 yards off,as I
gaid in answer to another member of the Committee, it
is o toss-up ; you have only to pitch a penny up when
one of the colours is shown, and the chances are equal
that he will name it correetly.

1241. 1 do not think that is my question, if I may
say so >—But it is my answer to it.

19242, Tam afraid it is notan answer to my question,
whether a lantern test can be made to simulaie the
coloured-light conditions which exist at sea >—Then
that is not a lantern test. A lantern test consists of
glasses of different colours. I know in most lanterns
there is a yellow, there is a red, there isa green, and
sometimes two greens. In the old Board of Trade one
there was a neutral tint. ‘The fact is, there are about
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seven distinct glasses. Now, which of those glusses
are you going to use for the lantern test 2

1243. 1 gather you would not say that a lanterm
test cannot be made to simulate the conditions at sea.?
__Vith the red and the green you can simulate it
exaetly; but I say it is no test, because you have to
change the conditions under which these are. viewed.
It is no test.

1244, You mean it is not u scientific test for the
amount of colour-defect, but surely it is a test ?2—It is
a test in so far as it was a test in the old Board of
Trade days. It was a toss-up.

1245. That, surely, depends upon the construction
of your luntern. I do mot kmow whether you kmnow
the German lantern ?—I cannot suy I know anything
about lanterns. From a scientific point of view the
colours of glusses ave unsatisfactory for any scientific
test at all. _

1246. (Chuirman.) 1 wather your view is, that for
the purpose of dingnosis the imitation of sex conditions
is not satisfactory >—No, I do not think it is.

1247. That is what I understood your view to be?
—1T think the most satisfactory of ull, if you wanta
practical lantern test, is to tuke your colour-blind
people out on three or four nights, and let them see
lights & mile off. That is the only practical way in
which you can tell whether a person is colour-blind or
not, unless you agree to the laborafory tests. I donot
agree with the lantern test in the Iaboratory ab all.
But if you get your distance, you can get your atmo-
spheric effect; if you get your diminution of light,
due not only to distance but to fog and so on, then
you will get something out of it.

1248. You hold that you cannot imitate in & room
the conditions which you find at sea; and that being
impossiblé, you consider some other form of diagnosis
is necessary; is that your view?—Yes; I think it
would be an impossible thing to diagnose properly,
without taking about half a day to examine a man.

1249. Qut of doors P—With a lantern.

1250. Out of doors?—No, in the laboratory; ib
would take half a day. You would have to have a
turbid medium; pass a beam of light through turhid
media, and have a variety of refiuements, in order to
imitate the signals at sea. It would be an endless
job. The simplest way is to have a green and red
light two miles off, and then make the colour-blind
name them a certain number of fimes, and even if they
pitch up a penny, they will be wrong sometimes.

(Professor Gotch.) My original question has never

“been answered. I do not want it to be answered to-

day necessarily. But I suggest we ought to know on
what grounds Sir William Abuey fixes -the danger
point at a certain percentage of sensation, and the
same percentage for both red and green, which I under-
stand is the case. : : .

1251. (Chairman.) Will you be able to give that?
—1T snid I thought I should be able to exemplify that
better, when you saw the diagrams which I have
prepared.

1252, 1 thought so, too>—I am quite prepired to
tell you, but it is much easier to explain with the
dingrams. ' '

(Chairman.) Itis quite understood we shall geb that.

1253. (Mr. Norman Hill) You gave us. aboub
14 recent cases of red failure and seven of green?—
Yes.

1254, Would it be possible for us to see the records
of those men as shown by their wool examination?—
Yes. : :

1255. So that we could see how the 80 per cent.
man goes on in his examination ?—I think you can geb
that.

1256. (Captain Golding.) As to the reliability of
the lantern tests in a room, I take it one of your chief
objections is, that you cannot reproduce the atmo-
spheric conditions which you would meet outside ;- that
is, the conditions to an observer two miles off ?—That
is 80; it is impracticable.

The witness withdrew.,

Adjourned to Friday next, the 18th November, at 11 o’clotk.

SEVENTH DAY.

Friday, 18th November 1910.

L)

PRESENT:
The Right Hon. A. H. D. AcLarp (Chairman).

Sir ArTive Rickeg, F.R.S.
Captain TaoMmss GOLDING.
Professor Fraxcis Goren, F.R.S,
Mr. Noraax HiiLn.

AMr. Epwarp NerrLesuir, F.R.C.S.
i, J. H. Pansons, F.R.C.S.
Professor J. H. POYNTING, F.R.S5.

Dr. WiLLiam Warsor, F.R.S. e
Mr. 8. G. TALLENTS }Semet.mea.

Sir WiLLiaa Asvey, K.C.B., F.R.S, &c., was recalied.

He first showed the Committee in his laboratory,
by means of photographs taken on the three-colour
principle. which he threw upon a screen, the difference
in tone which various landscapes would present to the
red-blind or green-blind, as compared with the normal
eye. He explained that the red and green-blindness
represented by the pictures implied the presence of
50 per cent. red sensation and 20 per cent. green
sensation respectively. i

“The Committee then adjourned to the lecture
theatre, where Sir William Abney displayed the
spectroscopic apparatus invented and employed by him
for the detection and estimation of colour-blindness.

He threw upon a white square a patch of white
light, obtained by a mixture of red, green and blue
light. By shutting off first the green and then the
red, he showed in turn n patch of light which the

completely green-blind and red-Diind respectively
would match with white light. By the use of rotating
sectors he then showed patches of light which persons
suffering from various degrees of incomplete red and
areen-Dlindness would mateh with white.

He next showed patches of red and green light of
equal brightness side by side, and pointed out that as
the intensity of the lights was reduced in brightness,
the red lLecame invisible while the green was still
comparatively bright. Adding a third patch of white
light, and stgain gradually reducing the intensity of the
three rays together, he showed that it became im-
possible, after a certain point, to distinguish any
difference of colowr between the green and white
patches. Professor Goteh pointed out that, at a point
at which the colour of the green light could still be
distinguished by a person looking straight at it, it
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appeared quite white and stood out more distinetly,
if the eye was directed to one side of it or slightly
above it,

The witness stated in reply to Sir Arthur Riicker
that, though with a patch of the size shown the red
light appeared red as long as it was visible at all, yet,
if a small patch of a certain size were shown, the
colour would disappear before the light; and the red
patch, when considerably dimmed, would appear to be
white; that is to say, in the case of a red light the
abselute and the specific thresholds of sensation did not
always coincide.

The witness then substituted coloured dots of red and

een light for the patches, making the red four or five
times brighter than the green, and showed that though
the intensity of the red light was much greater than
the green, the red dot was invisible at a distance at
which the green could still be clearly perceived, though
it might not be distinguishable from a white light.
Incidentally he menticned that, as long as the angular
diumeter of the patch was over - four degrees, no
alteration in brightness was seen. But beyond this,
the brightuness rapidly diminished according to a law
which he had found out. Diminishing the angular
diameter to quarter meant diminishing the brightness
of the light ten times. . In reply to Captain Golding,
he stated that a yellow fog would have the same effect
as the dimming of the spectral ray in making a green
light appear white; and explained that a green light
at sen was less visible than o red at short distances,
because the green glass of a lantern would absorl; more
light than the red.

A. T. Ruby was then’ called and a spectrum was
shown upon the screen. Ruby stated that he saw only
two colowrs in it, yellow and blue. He marked the
points at which the yellow ended and the blue began ;
and, in reply to Sir William Abney, described the part
of the speetrum between them as grey. The witness
pointed out that this grey patch was Ruby’s neutral

- band.

Ruby was then shown patches of Light of various
colours, und asked to name them. He called all the
reds, orange and yellow; also some of the green.
TWhen he came to the bluish-greens, he called them
white, and the blues he called blue. These mistakes

he repeated, but on one oceasion called a red, green,
when a little white was mixed with it. :

The witness next showed him, for the purpose of
measuring his “ luminosity eurve,” a patch of green
beside a pateh of white light; he called both green.
Ruby was then asked to say when the patches appeared
to him to be of equal Lrightness. He said the bright-
ness was equal when the sector recorded 12} degrees,
while Sir Willinm Abney’s reading of the same was 21.
(4 subsequent ealenlation by the wilness on the busis of
these readings showed that Ruby was completely green-
blind) The witness explained, with reference to his
evidence at the previous meeting, that the degree of
colour-blindness could be estimated, by caleulations on
a definite formula, either from a comparison between the
luminosities apparent to the colour-blind subject and
to the normal eye at a given point of the spectrum;

or by a comparison between the readings of the colour- -

blind eandidate at two points in the specbrum. -

Ruby was then asked to name the colour of dots o
light of varying colours. In the comrse of a brief test
e called ved, ved; dark red, green; red, yellow;
green, white; red, red; dmk red, white; yellow,
yellow ; green, white; and yellow, white.

He was then tested with simultaneous contrast
colours. With a red stripe by the side of a white
stripe, he called the former red and the latter green.
He called another red, yellow; and a white, green.
Subsequently he called a green and a white both
green., -

In reply to a question by Professor Gotch, the
witness stated that it was easier for a colour-blind
than for 2 normal-sighfed person to judge when the
Iuminosity of the two patches were equal, since the
difference of colour would be much less appreciable to
the former than to the latter. :

By means of coloured glasses placed in front of a
white arc light, so as to cut off in turn the red and the
green rays, the Committee were then shown how the
confusion colours in the Holmgren test appear to
the colour-blind to be of the same colour as the various
test-skeins. They also examined diagrams of the
spectrum, prepared by Sir William Abney, to show the
names given to its various portions by actual colour-
blind eandidates.

by

(After a short adjowrnment the Committee re-assembled in the Physics Liliary.)

Sir WinLiasM ABNEY was recalled and examined.

1257, (Chairman.) We will go direct to the form-
vision test. The test consists in reading Snellen’s test
types at fixed distances. Tunderstand that objection has
sometimes been made that the test types ave read too
near, ind that if they were further off and the size of
type were increased proportionately, more men would
puss. What do you suy as to that ?—I think that is a
misapprehension. I de not say it is a mis-siatement,
but it is simply a misappreliension. If you have a
lens of any foenl length, I do not eare what it is, you
will find that the mys are practieally and almost
theoretically parallel when the object ezamined is
100 times the focal length of the lens. You have on
the Committee gentlemen who know the focal length
of the lens of the eye, and I think I am perfectly
right in saying that 16 feet is a good deal more than
100 times its focal length. -

1258. Therefore you think that any desire to have
the size increased and put further off is wrong?—1I do
not think it would he any good. ‘

1259. Then we come - to lhe question of the
necessity of the form-vision test us n test—the con-
neclion with the colour-perception fest?—I think
that is a very important point if you have anybody
suffering from myopia, for instance, and not allowed
to use glasses. Of course that goes without saying.
I presume it is recognised that on board ship the use
of glasses is impractical for various reasons, which I
suppose the nautical witnesses will be able to explain
to you. . : :

1260. You assume that?>—TYes, I assume that. Every
point of light that is looked at, is really a small dise
aipon the retina. It is not a point.. Since it obeys the

mathematical Taws of opties, it must he a dise of a
certain dinmeter. If you have myopia, of course. you
do not Ining the focus of the object to a sharp point
or a sharp disc. The disc becomes diffused; and
therefore the quantity of light, which is collected by
the normal eye into a very minute disc, is distributed
over a larger aven; that is the same quantity of light
has to be seen by one suffering from myopia dis-
tributed over a larger surface. As the colour of light
will, to the mormal eye, disappear as the angulnr
charaeter of the light hecomes smaller {the diminution
of the angular character being equivalent to reduction
in intensity) it is evident that the light can be brought
a great deal nearer and the colour will not he per-
ceived by the myopic eye. The distance at which
colour is recognised for the normal eye is much further
off than for the myopic eye. That applies to every
light—not only to the green, hut the red as well.
Therefore, if you have an cye which is only half-
normal, I think I am right in saying, that ihe
distance at which~a half-normal eye will recognise
colour in a light will be about half the distance
at which the normal eye will do so. For this reason
I think normal form-vision is a desideratnm. At
the present time, when we have very rapid steam
vessels, it does not do for colour to be recognised only
at n short distimee; and therefore I think the Board
of Trade have acted very wisely in requiring normal
vision at all events for one eye of a candidate, and
balf-normal for the other eye. By thut means they
secure: that the maximum perception of colour at a
distance shall: be attained. For instance, if the green
light can be seen as green {wo miles off by the normal
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eye, the half-normal eye very likely would not see
any colour at all, and would only see the saume bright-
ness of colour at ahout half the distance.

1261. You are fairly satisfied with the present test
as established by the Board of Trade for form-vision?
—1T am satisfied with it for form-vision.

1262. You think there was good ground for that
change ?—1 do. Ttwas débated at vonsiderable length
at the former Colour-Vision Committee, and I think it
was o sort of compromise that was arrived at. Some

pressed for normal vision in both eyes, if I remember

correctly, and others were for modifying that demand;
and eventually, as a sort of compromise, it was agreed
that half-normal vision would be sufficient.

1263. Do you think it is probable that under the
old test a certain number of dangerous people gob
through ?—Yes, I do; that is to say, somewhat dan-
gerous people; but not dangerous with the old speeds
of sailing.  Of course, we have increased the velocity
of our vessels so much during the last 20 years, thut
what was safe then would not be safe now; a vessel
which formerly would take some considerable time to
reach you, would be upon you quickly.

126i. You attach considerable importunce to that
change >—Yes, I do.

1365. I think you have something to say about
astigmatism >—I was going to say that astigmatism
was equally bad—that is to say, pronounced astig-
matism—Dbecause it gives you a blurred image of a
point, instead of a very minute disc.

1266. That is detected by this type test >—That is
detected by the type test.
~ 1267. Is there anything else with regard to form-
vision which you would like to say ?—I do mnot think
at the present moment I cun call anything to mind.

126¢S. Youhave covered the most important points?
—T am not talking about the acuteness of sight for
picking up vessels at a distance; that is another
matter. 1am simply speaking of the importance of
having normal vision for eolour work.

12G9. And the importance of having a forn-vision
test P—VYes. :

1270. Would you like to swy unything about the
acuteness of vision >—X think that is more for nantical
witnesses to speak upon; I would rather not commit
mysclf to that. Of course I have my own views, but
thay would be of no value. I think the experiments
that one has made as to colour are quite conclusive
upon the point that normal vision is a necessity. I
have tested, with the dots and so on, different people
whose vision was sub-normal, and I have eome to the
conclusion they are not safe at the present day.

1271. (Mr. Parsons.) Have you made any observa-
tions with regard to the colour-vision of people with
eyes refracted >—Yes.

1272, Tt is rather a rough estimate, is it not?—
Yes; it is only a rongh estimate. I have carried oub
a good many experiments as regards estinction of
colour. What I have said just mow was, of course,
only given in a rough way. Bub still, I feel that it
is absolutely essential that there should be a ereater
acuteness of vision than was called for by the old
Committee,

1273. (Mr. Nettleship.) With regard to the distance,
T understand you thought 16 feet was quite enongh?
—Yes. .

127.4. You do not mean that a good deal less than
16 feet would be enough with correspondingly small
types P—No, I do mot. I say 100 times the foeal
length is the minimum. ) .

1275. (Professor Poynting.) Have experiments heen
made to test the sufficiency of 16 feet? Has 32 feet
Deen tried P—Yes.

1276. With precisely the same results >—With the
same results. 1 think Mr. Nettleship will be able to

rive you a better answer regarding that than I could,
Decause the efficncy of the test type at a long distance
has heen tried by him. :

! Mr. Nettleship.) The chief thing I might say about
that is. that it varies enormously with the illumination.
The ordinary standard is 16 feet or 20 feet in an

ordinarily lichted room. If you take the same person

or to the Thames Embankment at mid-day he will get
very much more.

(Professor Poynting.) I meant, had experiments been
made with the same light at 32 feet, or at any other
distance, and was it found to give exactly the same
results ?

(AIr. Netlleship.) 1 cannot tell you that.

(Dr. Wutson.) I can answer that. Professor Nagel
gives 5 metres as the limit below which it is not safe
to go.

1277, (Mr. Nettleship.) Accommodation comes in?
— Yes, that is the reason why 18 feet was chosen.

1278. Twenty feet is the usual thing »—That is so.
It was, I Dbelieve, owing to the fact that yon could
not readily get 20 feet distance at some centres that
the minimum of 16 feet was chosen.

1279. You say that astigmatism can be detected by
the type test. You do not mean that to he taken
literally, I suppose >—No.

1280. (Professor Gotch.) Should an anomalous tri-
chromic be tested at the same time for form-vision,
to see if his form-vision may not compensate for lis
colonr defect ¥—I should put it the other way. If he
could pass the colour-test in the laboratory, then I
should be inclined to test him for his normal form-
vision, and to see if he ought not to be failed. T put
it the other way, you understand.

1281. I realise that—that a person should fail,
even though he has passed the colour-test, because he
is below the normal in the form test >—Quite so.

1282. I put it precisely the other way round. Ay
not a person on the horder line of anomalous tri-
chromie vision be safe for practical purposes by reison
of having form-vision above the normal—% instead of 7
He would have a distinct and bright retinul image ?—
Yes, a distinet and bright retinal image, that is per-
fectly true. I he comes just above or below 7,
1 should think it very likely he might pass; but if he
has, say, -4 or -5, I should say therz is no chanee of
any hyper-ncuteness of vision making up for it.

1983. But there would be cases on the border line,
in which especially good form-vision would probably
render a person safe P—There might be. On the other
hand, in justice to the travelling public, I would much
sooner be too severe than too lenient. I look upon it
as a duty to the public to see that a man is safe, and if
thera was a question about it, one way or the other,
I should decide the matter against the man and in
favour of the public.

1284. You have to draw the border line somewhere ?
— You have to draw the border line somewhere, that is
perfectly true. .

1285. Would yon take form-vision into nccount at
all from the colour point of view? At present the
two are not taken together at all?—They are taken
together. ' -

1256. I menn they are not taken together for the
determination of passing the colour-vision test >—When
they come to me, they are tested in form-vision, and if
they do not pass in that, they are not tested in colour,

1287. I mean, they are not taken together, in the
sense of one possibly compensating shades of the
other >—No ; they are two separate examinations.

(Afr. Netlleship) 1 think it would be dangerous to
take the two together.

(Professor Golch.) I only wanted to ask the ques-
tion.

1388. (Afr. Parsons.) Do you say that any hyper-
acuteness of form-vision would in any sense compensate
for any real defect of colour-vision?—No, I do not
think it could.

(Professor Gotch.) I was alluding to the borderland
cases.

1289. (Mr. Parsons.) But still, if they have a defect
of colour-vision, conld any hyper-acuteness of vision
compensate for that?—I think not, and even if there
was a possibility that compensation could take place (I
may say 1 have not met with such a case) I should
give it against the man, on account of possible danger
to the public.

The witness withdrew. (Sce Question 1307.)
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' Captain J. Craig, ALP., called and examined.

1290. Would you kindly say to us anything you
think is important in your own experience, in relation
to this very important matter of colour-vision ?--1
understand this is a Departmental Committee, hut I do
not know its scope.

1291, It is a Departmental Committee, appointed
by the Board of Trade, to inquire particularly into the
degree of colour-vision which should be found danger-
ous. I am puttingit quite roughly. but that is one of
the principal points >—I did not even lmow the scope
of the Committee; hut I have taken o great interest in
navigation and such matters from a personal point of
view, for so many years, that I was only too glad to do
anything I could to assist the Committee. T went up
for a master’s certificate myself many years ago, and
studied ; and after I had completed the course, I went
before the representative of the Board of Trade in
Belfast, who did not Jkmow me. You will understand,
of course, that before going in for the examination you
have to pass a sight test. T had the wools put before
me, and although I had a fairly good suspicion that 1
was colomr-blind, Idid not know that it would interfere
to the extent that I afterwards discovered it would.
1 genuinely tried the Board of Trade test with the
wools, with the result that the examiner there said,
“ You are colour-blind, and hopelessly so, and I could
not possibly permit you to go up for examination.”
Then, simply out of cmiosity, I appealed, in order to
follow the course which any master of a ship
would have to pursue in the ordinary case. I did
50, because I had been three years side by side
with mariners of all sorts—first, second, and third
mates, and masters who wanted extra-masters’ certifi-
cates—and I wanted to follow them all through for
my own personal experience. I came over here, and
Sir William Abney confirmed the report of the local
Board of Trade representative.

1292, He confirmed the report of the Belfust
authority >—VYes, and although I was merely going for
a yacht master’s certificate for myself, I quite saw the
justice of the decision in both cases. Althongh I felt
that it was only a yacht master’s certificate for my own
yacht that I wanted, and, if I purchased a boat, T could
take her anywhere; yet I saw it would involve the
Board of Trade, if they granted me a yaeht master’s
certificate; because, in the ease of a collision, it would
be said that they were in fuult in having passed a
master who was colowr-blind. So I felt no grievance
at all, although T was sorry not Lo be able to go in for
the examination. Since then I have taken particular
interest in the question of colour-blindness. The
colour-blindness I saffer from is very genuine. MMy
wife and family ave always asking me: ** What colour
“ is that? For goodness sake, cannot you tell the
# difference between those colours?”  That makes me
look very small in the matter of colour, so itisa genuine
case. I discovered, yachting in fogs and so on, that I

- could very frequently by deduction tell from the hull

of a ship in the dark whether it was a port or starboard
light I saw. It was more by deduction than by the
light; itself, which is rather dangerous,

-1293. May I ask how the two lights appear to you
—thered and the green?—The red and green I could,
perhaps, distinguish accurately in a clear light, Imt 1
would not swear I could. ‘T might, or might not, make
a2 mistake. It would only be a guess; but my guess
wonld probably be right. That is fo say, it affects me
in this way. I should say: “There is a green light,”
and I should probably be right. But I should not be
quite satisfied that I had not guessed at it. But if
there was a fog, and the green und red lights were
coming straight towards me, although I could guess
which was green and which was red, yet, according to
the thickness of the fog, they would become more or
less the same to me I will admit that frankly.

1294. As long as you kmow the position of the two
lights it is a guess >—Yes.

1295. But if the position is utterly obseure to you?
—If the position is utterly obscure, I have said to
myself frequently, “I am glad I do not command this
ship.” I am talking about travelling in other boats,

travelling down channel in a fog, and so on. I have
been on battleships many times, and knocked about
with them. I have said to myself, I am glad I am
* not in command, because I could not tell which that
“ light is.”

1296, So that, from your own esperience, you can
confirm the real danger of a colowr-blind officer >—
Most decidedly. I say this, that although, on thinking
the matter over amd after careful study, I might pick
out green and red, the very hesitation which would be
necessary is in my opinion a grent duinger. Anyone,
on board a ship especially, should be quick, and noi
even at the back of his own mind have the slightest
suspicion that he may be wrong; becanse the damage
is invariably done-in the time it takes him to reconsider
his decision. Perhaps, if there was a man on the
bridge beside him, he might say: “ Green or red?”
or something to that effect. But if the fog-horn is
going, or if there is alittle bit of wind, he might not be
heard, and the damage would be done, T have been on
my own yacht in a fog, and have not kmown very much
about the lights which have passed. My experience is,
you want to be able to decide in 1 moment of time, or
it is no use. If o 1mm is coufused, he will put his helm
to starboard or to port too late.

1297. That is the principal evidence that you are
willing to give >—That is my experience. Every time
T have been at sea it has been my experience, that the
chief safeguard is the rapidity and the certainty with
which you can pick the colour,—not whether you can
do it after consideration or not, but whether you can
do it without doubt on the spot.

1298. Have you talked this over with officers who
have regarded it as a grievance at all *—Dwring the
course of preparation for the examination I elicited the
fuct, as I believe, that they felt a hardship in this respect.
I understand that in the case of 2 home-going cptain,
unless he applies for an extra-master's certificate, his
colour-blindness is not discovered, although he may
suspect it himself. Butif he goes for an extra-master’s
certificate, then it is discovered, and he might even lose -
his home-master’s certificate, if he were found to be
eolour-hlind.

1299, And if he has to be tested under the rules of
the company which employs him ?—Yes. DBut I under-
stand, by the Board of Trade rules, a second mate
might be on bourd a ship as second mate, without it
Deing detected that he was colowr-blind, if he had once
passed his test.

1300. You think they regard that as a grievance ?—
I am speaking from memory, but I always insisted on
saying fo them: “ Well, after all, your grievance may
“ be a genuine one in a way ; butif you come to think of
 travelling on board one of these enormous liners, with
* thousands of people on board, and it all depends on
“ you, and you alone, to be able to pick out in a
* moment of time a certain light, perhaps you will
“ realise the enormous responsibility that rests on the
*« Board of Trade in giving a certificate to a man
* about whom there is the slichtest suspicion.” That
is the argument I used to them. :

1301. In your experience, you have mnever come
across any case of an accident which could be attri-
DLuted definitely to colour-blindness >—Never. I never
have that I can recollect—not personally.

1302, (Afr. Nettleship.) Does the distance of the
lights from you make much differeuce to you?—No,
beeause I have good distance sight. The only thing I
have discovered was this. I had a cyst in the left eye
about 2 fortnight ago, and owing to being laid up in
bed through ptomaine poisoning for about a fortnight
contemporaneously with the other, I got rather weak.
The weirht of the cyst closed the eye, and I noticed,
when the left eye was closed, my colour-blindness took
a different aspect. I do not know if cases of that sort
have occurred before. T was only out of bed three days
ago, so that I have not been tested since; but possibly
the closing of one eye might alter the question of
whether 2 man was colour-blind or not. That is the
only thing I discovered in recent times. T discovered

it by a number of coloured pictures that my children
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hiad left on the bed. I was looking at them, and 1 got
very tired with the weight of the c¢yst which closed the
eye, and the colours seemed to me toassume a different
aspect.

1303. Tt would be valuable if you could have your
two eyes tested carefully ?—Yes.

1304. Tt would Dbe quite worth doing, if an oppor-
tunity oceurred, but T was particularly refemng to the
distance at wluch L you see the light. Does it make a
difference to you >—No.

C.xptam J. CRuG, M.P.

[Continued.

1305. Would you have the same difficulty in going
into a harbour alimost at close quarters with the lights,
if there are two lights there ?—I have been in and out
of harbour, and if it was clear I quite agree—the
nearer the light was, the better chance I would have of
discovering 1t but if it was foggy I shounld not.

1306. You would not feel safe even with the light
near at hand >—Not sufe at all. I quite agree T am
not at all safe.

The witness withdrew.

Sir WILLIAM ABNEY recalled.

1307. (Chairman.) There was ihe point about the
signal glasses, which we postponed. I think you have
some ecvidence fo give upon that point ?—I can
put in figures giving " the luminosity of the different
rays coming tlu-outrh the signal glasses.. If the Com-
mittee desire it. 1 can put in the absolute figures of
the measurements. This document gives the different
luminosities of the different \m\e-len"ths coming
through. The curves will fit on to the spec.hum,
“lm.h, I think, everybody has got. (Documents were
handed in.)

1308. There was one statement made by one of the
witnesses which I thought I should mention to you.
Dr. Edridge-Green was “asked this question by Lord
Rd}lewh (492) “Has your way of exhibiting the

¢ olour any advantage over Sir William Ahueys
“ apparatus?” and he replied : “The method he has
« adopted is not the same as was recommended pre-
“ viously. I do not kmow the methods that he does
“ yse, except from the reports I have seen. But they
“ seem to me to be very similar to mine, showing
“ gpectral lights and shutters inside. They are not
« the methods reported by the Royal Society Com-
s« mittee. Their method was to pick out the neutial
« point, and the trichromic has mot got a mneutral
# point. In fact, I took three cases of colour-blind-

“ ness to Sir William Abney and he passed them all.”

I think it is only fair to Iny that before you, and ask
yon, if youhave any comment to make upon that state-
ment >—7I think there is a misappreliension on the
part of Dr. Edridge-Green, because I happen to have
chosen some of those patients for trinls of my new
method of giving a number to the colour-blindness.
1309. Do you know what the three cases alluded
to are?—T happen to lmow two. It is mot the first
time that he had stated this. I was having a look
through my old note-books. This one is dated 1891,
nerly 20 years ugo. I came across measures th.lt
I had totully for rrotten and, among them, two cuses
which Dr. Edr 1dn'e Green brought to me. 1 suppose
1 nrust not give names.- He referred me ab. the time
1o certain pages of his book. "I will read the remarks
that I made at the time regarding one: < Tried with
« flolmgren's test; picked out all greens correctly;
“ tuok up a grey and called it red; . took out all the
« pinks correctly. Tried him mth the pellets; he
s called a brown and'a davk green and a light green,
“ areen; a pale greenm, a pa]e grey; pﬂe blue, =«
“ lul showing only the ends of the skeins, he Lalled a
“ areen, grey; i bluish green, bluish green; and
« the ved, red. Tried with the spectrum he n:uned
“ colours correctly, except that he faltered w hen white
“ was mixed with the green; called greenish yellow,
“ yellow; yellow correctly ; smrlnt }'ellow; and red,
“ yed. Tried with the colour p'ltch and white along-
side: Said that all greens from 49-4 to 40-4 on my
seale were the same eolowr as white, with a pinkish
edge to the white.” Tt is a funu) thing about
that pm'klsh edge to white, because this gentleman was
perfectly unawave that it was a while p.ntch There
could have been no pink edge, it was simply some fault
in his retina, T suppose. * “He called the white green
* when opposeﬂ tothereds, 33 4, aviolet : herecognised
« Plue in the colour. (He was astigmatic.) The main
“ mistake made was to call orange, )ello“ and a yellow-
“ yrreen, ye].low, and green the same as white.” I have
bere the luminosity curve. I do not think it is likely

-
-

-
-

that with a record such as that, T should have p'lssed
that gentleman as not colour-blind.

1310. Were you testing him for the Board of Tr‘u]e
then >—No, it was a private testing. This is an old
note book of nearly 20 years ago.

1811. The statement is thut he was passed P—He
has forgotien. It is mot correct. Also, as a matter
of fact, from the new method of ;|ndtrm«r he is ‘4 red
blind. Then there is another case.

1312. We mneed hardly take the details? —No,
but the second is equally glaring; If Dr. Edridge-
Green says I passed those two cases, he is under a
misupprehension. I camnot have done anything of the
kind. The third ease I cannot trace.

1313. I seem to have passed in review most of the

.matiers which you were willing to bLring before us.

Of course nothing prevents us seeing you again at
another time. Do you think there is ¢ yt]nng else
which occurs to you ?—1I should like to say one thing
aboub the lantern test. It may have appeared, from
my last examination, that I did not appreciate the
lantern. Now I do appeciate the lantern test in a
way, but 1 do not think it is trustworthy under a great
variety of circumstances. The Board of Trade had
originally a lantern test, and the number of people who
passed through that lantern test was most remarkable.
We had trials with the wool test against the lantern
test, and those people who had passed the lantern test
were failed by the wool test. I mnever founda person
who was failed by the lantern test passed by the wool
test. The wool test was by far the most nceurate. A
friend of mine has said to me: “ If yon were a doctor,
* and were examining a person for heart disease, you
“ would not give him o heavy load to ecarry npstairs.
# You would take a stethoscope, and see what was
* amiss with his heart.”” In the same way, I think
the diagnostic method by means of the wools is a very
great deal better than, perhaps, the more divect method
of thelantern. Thave no objection to the lantern per se.
I could imitate with the lantern the conditions of the
atmosphere at a certain time, but I could not be sure
that it wounld vary according to all conditions of the
atmosphere. If you must have a Jantern test, let it be
a test which is used at a two-mile range, and then there
will be something in it. But to take it in the lahorn-
tory, I think. is rather a snare. It is much better to
Itave i good diagnosis of what the colour defect is,
and then you ean judge very readily the mistakes that
will be made.

1314. The lantern tests that you were commenting
upon were the ordinary lantern tests used in an
ordinary room >—In an ordinary room.

1315. Or laboratory >—Or laboratory.  Whatever
additions are made to it, it must fail in certain con-
ditions which are present in the atinosphere. By the
wool test we are only dingnosing the failure in colour

sensation, and from that diagnosis you en say very
readily where the failure will tuke place in the actual
examination of lights.

1316. (Mr. Normau Hill) In the wool tests how
many colours do you attach importance to—how many
test skeins ?—J attach the greatest importance to the
first, fourth, and fifth.

1317. May I hiave the colours >—The pale green, the
pale yellow or yellow. and the purple.. The pink skein
ig the next in importance. Of course, the pink skein
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is very valuable where the colour-vlsnon is very nearly
complete.
1318. In your ;[udgmmb would those four he

" snfficient to make a satisfactory diagnosis?—TYes. 1

think, as I said in my memorandum, if I had to choose
another one, I should Iike a green-blue added as a test
skein.

1319. Do you think it would Dhe necessary to a
eorrrect dingnosis to add a fifth?—No, but I think it
would give a spave wheel to the coach.

1320. If you had those five, it would be sufficient ?
—1T1 should he quite content with those five. I do not
wunt the third one at all—that is the red one.

1321. The red might go altogether >—The red
might go overboard, as far as my opinion is
concerned. .

1322, Then amongst the skeins, how many skeins
should there be for the man to hundle, as against
those five test skeins which you h.ue given us °—I
should think a hundred.

1323. Should every skein, that is put on the table,

be either a lighter or darker shade of the same colonr

as one of the five >—No, slichtly different colowrs;
confusion colonrs, that is to say, slightly differing in
tint. It is not very much use to have a large assort-
ment of what T eall blue confusion colowrs; the red
and green confusion colowrs are by far the most
effective, except in the case of the purple skein, where
the Dlue confusion colowrs come in. In all the other

test skeins, the blue confusion skeins are not of ver_v,

great vi rulue,

1324, But suppose you ure testing a man Wlth
normal colour-vision with your five Test skeins, if
you give him time enough, should he be able to group
all the skeins, that are put on the table before him,
under one or other of those five skeins?—No, I do
not think that he would.

1325, Is it necessary to have colours and skcms
which he cammot group? —Cerl::unly It is hetter to
have them. -

1326. T mean,’is that valu.xb]e W’_hy I ask is
this. In the men that I bave seen tested, it seems
to me that there is u great efforb.on their parb to
oblige the examiner, by finding as many as possible.
I fancy sometimes their colour sense gives way to
their politeness. They think he wants-more skeins
than they find?—Of course that is not quite us it
should be. I think, when a man has picked out all
that he thinks are like, he should be let alone.

1327 Is it necessary, for an effective test, that there
should be skeius which do not fall under one or other
of the groups >—Yes.

1328. That is necessary ?—Yes, thut is necessary.

1329. Then with regard to the 70 per cent. of

perception being sufficient to get a pass. - Is it possible
to arrive at that point by reducing” the number of
colours you put before your candidate ?—XNo, I do not
think so. T think you must put them all before your
candidate, before you can make a diagnosis at all. I
wo as far as to say that, when a candidate has failed by
the wools at the ports, he should be tested on.appeal.
There are not so very many, and I think that those
who have failed at the ports should always be, tested
on appeal.

1330. You mean they should not be failed, but they
should be referred for re-examination 9—Yes, they
should be referred to somebody.

1331. Roughly -speaking. do you arrive at your
danger-point of 70 per_cent. sensation, because youn
believe that a man who is 30 per cent. deficient in his
green sensation, will never think that green is red ?—
He will never think that green is red. .

1332. And if he is 0 per cent. deﬁclent in his rcd
sensation, he will never think that red is green >—No,
never,

1333. But if you get less perception than that,
there is danger of his confusing those colours.-—Y(.s
there is d'mfrer of confusion.

1334, If the perception is less than 0 per cent —
Yes, about 70 per cent. 50 per cent. is absolutely
dangrerous.

1335. I noticed among the cd.rds there was one
with 63 per cent. ™—Yes, dnd lie had been passed.

1336. Then there is another point. In 1914, the
form-vision test is being stiffened *—Yes.

1337. In your opinion is that necessary ?—I think
so—decidedly necessary.

1338. On what ground >—0On the qround of colour-
vision.

1339. In your judgment, it is part and p:u-cel of the
colour-vision testing *—Yes.

1340. That is your ounly point >—That is my point.
I leave the ncuteness of the vision as regards picking up
objects; I have not the same knowleﬂ"e that zentle-
men like yourself and Captain Go]dmrr possess. But
for colour-vision certainly, I think that full normal
vision is # necessity. I may suy that correspondence
has come for me to see from various Colonial Govern-
ments, in which they press for stiffening up.

1341. Like the Australian .—Yes, down South—
Australia and New Zealkmnd, too, I think.

1342, Tt was one of the New Zealand lines 2—T may

say their test is very much more stringent than any

Board of Trade test.

1343. Yon mean this p.:.rtu,ul.u line 2>~~Yes, that
p'lrtlt,ul.lr line.

1344. There ave other lines in Great Britain which
have their own tests >—I Dhelieve some have their own
tests.. = -

1340 Fnr more stringent than the Board of Trade?
.—Yes.

1346. And the particular New Zealand line is one
of the few that has an over-sex trade *—I helieve so.
Therefore I do not thiuk the Board of Trade are erring
on the side of stiffness, but they are preserving 2 very
happy mean.

- 1347, (Captain Golding.) I have one question about
the coloured glasses. As to the curves of luminesity,
does the lummosﬂzy govern the distanee at whichalight
is visihle P—Yes.

1348. Is luminosity the same thing as intensity ¥
—Notas I employ these terms.

1349, That is what I thought 9--—-You tulk of the
intensity of a ray of light, but you must take the
Inminosity of the whole of the speetrum as governing
the brightness. Tuake the German green curve.

1350. Tt runs up to about 73 >—As a matier of fact
it only allows G per cent. of the whole light to go
through. I is seen as a green light, bub there is only
G per cent. of the light going through the glass; all
the rest of the 94 per cent. is wasted. -

1351. But in the case of the red lizht, there is some
42 cent. >—Not going through.

1352. The curve runs ap to 42 per cent. J--—Yt:'.s

it is all taken to the scale of 100, 100 leing the -

maximum of the naked white light.

© 1353, (Dr. Walson.) T“eut_) -seven, I think, is the
percentage of red >—The percentd"e of the German red,
yes; but on the other hand, it is so mixed with white
light, that I should consider it a dangerous light.

. 1334, (Captain Golding.) Do you think the present
standard of coloured glass, as fixed by the Board of
Trade, might be improved, both from the point of view
of visibility and from the point of view of people
partially colour-blind making mistakes? I do mnot
know if you quite grasp my meaning ?>—Yes—whether
any change in colour and luminoesity would enable the
lights to be more effective to the sailors ?

1355. Yes, both from the point of view of visibility,
and to avoid mistakes of people who are partially
colour-blind »—7You can make them safer, as far as the
colour-blind people go, by robbing them of the white
licht transmitted, which involves dimming them.
I you increase the light, more white is transmitted
and you increase the d.m.ger with the colour-blind.

1356. By 1mp:ovmrv the colour yon impair its
visibility ¥-—Yes:

1357. Would a difference in the nature of the glass
make 2 difference ? I believe there is what is known
as pab metal and flash glass >—Yes, it makes no difference
in the colour.

1358. (Professor Gotch.) ‘There is a re-examination
in form-vision, but- ot m colour-vision, as you are
aware >—Yes.

1359. I want to kmow, supposing in the re-exami-
nation in form-vision there is a deficiency as compared
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with what it was before, whether that would not nft:cct.
the ¢olour-vision which has been pre}'iously passed ?—
My reply to that is that such can(_lulnte cammot pass
in colour-vision ; he cannot be submitted to t}:e colour-
vision test. unless he has passed the form-vision first.

1360. But he is re-examined in form-vision am} _not
in colour-vision *—If & man is deficient in form-vision,
then he is allowed to come up again in three months to
seo if he is better, and if he passes he can go through
the colour-vision; but until such time as he can pass
the form-vision, he cannot he examined in colours.

1861, {Professor Gofch.) 1 understand. I <o not
understand still how it is you fix this 70 per cent. >—
From experience. .

1562, Tt is o personal impression from experience ?
—From experience. and the names which they give to
the different parts of the spectrum when under
examiniation. .

1363. Another question I wianted _to ask was,
whether you considered the wool test, 1n the case of
anomalous trichromics, as one _lt\hl:gﬂ ean he .carnedI out,
except by an experienced and ski examiner. I am
spea{'ingy of ggtl::btful trichromics >—I think the wool

test can be carried out by people who have heen trained
to it, and arve patient with the candidates and tactful.
I think they can do it just as well as 1 or Cuptain
Harvey can. ] .

1364. Do you think the examiners now appoiuted
Ly the Board of Trade, who have to examine a large
number for certificates, are capable of carrying out the
wool test aceurately, in regard to these anomalous
trichromics > —Some of them are, but, as I have said
hefore, T think that, wherever there is a suspicion of
colour-Dlindness, the case ought to be referred, and
a re-examination insisted upon. .

1365. You think there ought to be appeal in all
cases >—Not for every man who is examined, but for
all those in regard to whom there is the slightest
doubt. .

1366. All cases that are affected or doubtful?—
Yes, all cases of possible rejection. I think that would
make the thing perfectly sufe.

1867. (Chairman.) We thank you very much for
your evidence, Sir William ®>~—If at any other time
evidence on fresh points is desired I shall be very glad
to give it, if I can. '

The witness ‘witl_ldrew.

Adjourned to Friday next, November 25th, at 3 o'clock.

EIGHTH DAY.

Friday, 25th November 1910.

PRESENT:
The Right Hon. A. H. D. ACLAND (Chairman).

The Lorp RavieicH, OM., FR.ES.
Sir ArTnur RUCKER, F.R.S.

3r. Ravaoxn Beck.

Captain THOMAS GOLDING.

Professor Francis Goren, F.R.S.
AMr. Normax HILL.

i - AMr. EpwArD NETTLESHIF, FR.CS.
L.

My, J. H. Pamsons, F.R.CS. .

Dr. WiLntan Watsox, F.RS. S otaries.
Alr. S. G. TALLENTS }Seuetanes

Mr. ALEXANDER RUDOLF GALLOWAY, ALB., M.A., called and examined.

1368. (Chairman.) Do you hold the degree of
AMaster of Arts, Bachelor of Medicine, and Master of .

&

Surgery, of Aberdeen University >—Yes.

1369. After you graduated, did you study oplithalm-
ology at Moorfields nnder the late AMr. Marcus Gunz,
:m(f, since 1890, have you devoted special attention to

eye work in Aberdeen 9—That is so.

1370. In 1897, were you appointed ophthalmic

surrreon to the Eye Tostitution of Aberdeen —Yes.

1371 Since that time have you seen a large

number of ¢ases?—I have; about 4,000 annually.

1372. Now, I understand on several oceasions you
have examined cases of serious eye deficiency occurring
among responsible employees on the marine and rail-

way services >—T have.

1373. On one oceasion you reported such a case to

the employers >—1I did.

1374. 1 gather that you never felt j}lstiﬁcd in con-
tinuing the practice of reporting men in that way?—

No, I have not.

fessional grounds.

1376. You have scen other cases, but you have not

reported them >—That iy so.

1877. I think in some of your papers you may
have allnded to particulars of such cases scientifically

—T have®

1378. But that is a different question altogether?
—VYes. .

1379. You have described the cases >—Yes.

1380. Amnother reason, besides your relation io the
managers or the employees, for adopting the course of
not reporting is, that it is impossible to prove by
esamination after a certain accident has happened,
that any one individual is responsible becuuse of
defective vision >—That is so; and also that report-
ing one case has no effect upon other cases. You,
perhaps, simply remove the one case, but it does not
draw attention to the fact that defective employees
are being engaged at sea and in the railway service.

281, You have sometimes attempted to follow up
the examination in this way 2 Yes, I have, quite
reccntly. " .

1392, You find those willing to undergo exami-

nation have good vision —That is so.

1383. And those about whom there might be some
suspicion refuse to be examined ?—I have several

1375. On what ground was that 7—Partly on pro- times, perbaps half & dozen times at least, failed to

aet consent to examination in those cases.

Medieal and Surgical Journal.

saper 11.— Eight cases of serious visual deficiency affect-

Ophthaltoscope. March and May 1908,

Paper 111.--The Boand of Trade Sight T ag-ts,_\\'ilh 12
illustrative cases.”— British Medical Journal, April 16, 1910,

* Paper 1L.— Certain Aspects of Sight Testing."—Scottish  accident all respons
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 sorily examined, if possible.

—That is go0.

1384. So that at present, in cases of that sort,.in
cases of accident, tl}:ere is not sufficient opportunity
to follow the matter through scientifically ?—That is so.

1385. Have you any suggestion to make as to any

- possible change of the law with regard to regulations
“dealing with cases of accident >—I think in cases of
ible survivors should be compul-

1386. Tt is evident that you have met withaceidents
where your own opinion has been that very probably
dofective vision had something to do with the accident ?
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1387. Because we have had very few such cases -

brought before us, Huave those been in fhe nature of
railway accidents, or marine accidents >—Well, it is
more with regard to cases I have seen described, than
cases I have had in my own experience. There is one
case mentioned of am accident to a trawler, where it
went ashore, but no loss of life resulted. I think that
was due to defective eyesight; it is mentioned among
my papers.®* But I cannot say I have had any actunal
severe accident in my own experience, where I could
suy it was due to defective eyesight. Cases I have
seen described are mentioned in my papers.

1388. Then you put in several papers, which you
have been good enough to forward to us; and I under-
stand that, after reading one of those papers to the
society at Aberdeen which isinterested in these matters,
a committee was appointed to inquire into the exami-
nation of employees in the railway and marine services ?
—That is so.

. 1389, You were a member of that committee?—
WWiks.

1390. What was the resnlt of that in relation to
form-vision > —We decided that the standaxd of form-
vision was too low.

1391. That was an experiment you made your-
selves *—It was as the result of our inquiry as to what
standard obtained. We made no experiments.. It was
simply that, in our ovWn experience, we considered the
standard then was too low for safety.

1392. Since then the standard has been raised >—
:_l[gllaf is 50, but it is not compulsory till January 1st,

1393. And in yowr own opinion the new standard is
not too high —No, I do not think so.

1394. Are you satisfied with it P—Yes, T am satis-
fied with it to this extent, if the test is to be applied
by medical men. I am not satisfied with it if the test
is applied bylaymen. Laymen could not exclude cases
with a manifest hypermetropia of 2 D and over, which
should be rejected. .

- 1395. We are now speaking of form-vision only >—
es.

1396. You think that the new form-vision test
cannot be satisfactorily applied by non-medical men?
—No; not as it stands at present. :

1397. Was the old test capable of being applied ?
Is there any difference from that point of view hetween

. the new and the old >—It is much better than the old ;

but I do not consider it is sufficient in the hands of
laymen. It is more difficult for Inymen to apply than
the old test. '

1398. You concede that it is an easier thing fora
layman to handle than the colowr-vision test?—TYes,
certainly.

1399. But still you are not satisfied with it if con-
ducted by laymen >—No, I am not.

1400. Do you think mistakes are made >—Yes.

1401, Even in looking at the rows of letters, and so
on P—That is so.

1402. Have you scen the Board of Trade test
conducted by laymen yourself?—I have seen the
apparatus and the room and the types for use in the
test. '

1403. And you have formed the opinion that an
ordinary layman cannot do it satisfactorily >—That
is so.

1404, With regard to the colour-vision and colour-
gnorance tests, you reported that they were probably
sufficient in the great majority of cases as tests?—
Yes

1405. And you state that their universal sufficiency
was under the consideration of specialists ?—-Yes.

1406. Do you mean it was then under the con-
sideration of specialists >—Yes, .

1407. What specialists were you looking to?—
Well, it was more in connection with the detection of
defective red-vision, and also certain cases of colour-
blindness which, when shown white lights, called them
coloured instead of white.

* Tager 1., p. 10
% Paper L, p. 11, Grantham and Shrewsbury ; Paper 11,
ﬁgrewsbury; British Medical Journal, April 4, 1408, Guis-
rough.

1408. Were there some specialists you had in your
mind who were at that moment dealing with the
problem *—Perhaps what called it to my mind more
espacially were the writings of Dr. Edridge-Grazen.

1409. With reference to colour-vision tests, your
opinion is the same, I presume, and perhaps even
stronger, that they ought not to be applied by lay-
men *>—The present wool test, certainly; it is not
satisfactory in the hands of laymen.

1410. Have you seen that wool test conducted by a
Board of Trade official 7—I havenof seen it conducted.
I am in the same position as with regard to the form-
vision test. I haveseen the manner in which it is used
demonstrated by one of the Board of Trade surveyors.
%ulmve not seen an actual ecandidate being tested by

m. -

1411, Have you seen any candidates who have been
dissafisfied with the tests? Have you come across
people who do not think the wool test is well con-
ducted —I have had a number of patients myself wko
have been rejected by it, when they should not have
been ®

1412. They shounld not have been >—That is so.

1413. Do you mean they ought to have passed ?—
Yes.

1414. They were rejected as colowr-blind, when
they were not colour-blind >—That is so. '

- 1415. It is generally rather the other way. Have
they appealed>—On my advice they appealed, and
passed in London afterwards.

1416. Then, to sum up uvn the points I have heen
dealing with, your opinion is, that all tests, if possible,
should be appled by medical men P—That is so.

1417. Or that, at any rate in the more important
centres, ophthalmic surgeons should be employed to
supervise the tests >—That is so. '

1418. If you did that, would you remove the central
appeal? You would not abolish the ultimate appeal
whith now exists to London, would you?—I think
I would. If a recognised ophthalmic surgeon was
appointed in the various centres, I do not think there
would be any reasen for any further appeal.

1419. You would have a local court of appeal in
that form ?—Yes.

1420. If you could not have ophthalmic surgeons
everywhere >—Yes.

1421. As regards a definite recommendation with
regard to form-vision, you would like to make the new
standard compulsory m the case of all candidates
seeking higher certificates >—That is so.

1422, You have a criticism to offer as to the tesk
itself, if it is applied by laymen—as to some improve-
ment of the test. If the testis to beapplied by laymen,
you say the pellet test should he used >—Yes; that has
reference to the form-vision test.

1423. And that is not demanded now?—XNo; not
with that standard of vision.

1424. You would have that for cach eye separately?
—Yes.

(Mr. Nettleship.) Might we kmow what the pellet
test is ?

1425. (Chairman.) Will you deseribe the pelict
test ®—There are 2 number of marbles, little circular
pellets of different colours, which are placed ina saucer
on i table. There are two white saucers, and the
candidate is shown, say, a green. (He is shown the
same colours as with the wool test, and green is
taken to commence with.) It istaken up and put in
the other saucer, and he is asked to pick up those of a
similar colour from the group of peliets, and place them
Leside the green.

1426. (Mr. Netileship.) That is the central scotoma
test Y—7Yes.

1427. Not the form-vision test?>—No; it is to
exclude a case with central scotoma where one eye is
6/6 und the other is 6/12, You may have that acuity
of vision where there is central seotoma in one eye, if
not in both. The recommendation is mainly intended
to exclude cases of commencing toxic amblyopia.

1428. (Chairman.) With regard to colour-vision.
your own experience in testing Dboys at Gordon’s:

* Paper 11L, Cases &, 4.
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College gives you a definite percentage of colom:—b]ind
rsons >—Yes.

14329, Adbout 4 per cent. >—Yes.

1430. You would yourself supplement any wool test
with a coloured-light test >—Yes. I may say, if I may
4dd some information I have got within the last two
days, that Holmgren himself recommended and'used a
lantern test in doubtful cases.

1431. You would like the lantern test to he applied
locally, and not only on appeal ?—Yes, locally.

1432, What kind of lantern test? Have you any
particular kind of lantern test in your mind, which could
be used in a room *—A simple ashestos chimney, with
a movable diaphragm, and coloured glasses to put in
front, is guite sufficient, if you have a sufficient nun_lbcr
of them. If you have arrangements also for partially
obscuring the lights, I think such a fest is quite
sufficient.

1433. And you think in that way you would catch
a certain number who had got through the wool test ?—
Certainly. _ ]

1434, That is within your own experience ?—
That is so. , .

1435. That is to say, you have sometimes passed
patients or other people through the wool tests, and
failed them in the lantern test 7—Yes; there is a case
recorded among my papers.®

1436. Supposing that it could mot be used as a -

supplementary test everywhere, you would prefer, 1
understand, the luntern test rather than the wool test,
if there was only one >—That is so.

1.437. Because you think it is, on the whole, a safer
test 2—Yes, especially in the hands of laymen.

1438. You are not alluding to any specific lantern,
like Dr. Edridge-Green’s lantern ?—No, T have seen
that and used his glasses, but I am not’ referring to
anything speeial.

1439, Yon advise a well-devised luntern test?—
Yes.

1440. T think you have discussed that to some
extent in the third paper which you have handed in to
me >—Yes.

1441. You have an opinion with regard to the
addition of the two skeins, the purple and yellow, in
the last year; what do you think about that ?—1 think
instead of being an improvement, it is so far the
reverse.

1442, Tthas rather introduced confusion than other-
wise >—Yes. T

1443, Have you any opinion as to the relative value
of the first three skeins®—The diiferent coloured
wools ?

1444, Yes. Do you think one wool more valuable
than another>—The first two are, of course, t.he
important ones. 1 do not think there is any necessity
for additional skeins of worsted, beyond those used by
Holmgren.

1415. You do not think the addition of the purple
and yellow has done any good ?—No. Ihave gone
into the figures, the percentages m the last paper
issued for 1909, and the percentage of what I call
normal rejections (7.e., normals rejected) has really
increased by it. o

1416, The percentage of rejections 9—The per-
centage of uormal rejections. . .

14347, (Professor Golch.) May we ask the meaning
of the word “ normal” ?—1 mean normal colour-vision
candidates who have been rejected as colour-blind.

1.448. You mean normal for the particular service?
—With normal colour-vision. )

1449, (Chairman.) Those who are not eolour-blind ?
—Those who are not colour-blind have been pro-
nounced uolour-ljlh;d l%' it. .

1450. Wrongiy ?—Yes.

1451. How ﬁr{: you able to prove that?—I have
proved it from the figures that you have published.

1452. That have passed on appeal 9%—Yes. I have
the figures here if you would care to see them. _

(Professor Golch.} They have all passed on appeal ?

.1453. (Chairman.} They have been decided mot to
be sufficiently dangerous to be rejected >—No, T mean

-* Paper I11., Case 1.

actual normal candidates, with normal colour-vision,
who have been rejected.

1454 You do not prove them on appeal to be
normal; they are simply passed ?—The figures are
here, perhaps I may read them. It states the
Report on Sight Tests in the Mercantile Marine for
the year ending the 3lst December 1909, that from
January to October 1909 the number examined n
colours was 5,14G; the number rejected was G65.
That is not by the appeal test but the first test.
Phe number re-examined on appeal was 20, and the
number passed on appeal was 10. The percentage m
this class of what I call lay colour-vision failures from
January to October 1909 is 1-26; the appeal colour-
vision failures percentage was 1-0G. These are the
rejected after deduction of the successful appealers.
The normal rejections are got by subtracting the
1-06 from 1-26, which gives -20. Then there is the
same thing from November to December: number
examined, 882; number rejected, 21; number re-
examined on appeal, 11; number passed, 5. The two
additional skeins were used and the same estimation
which I have gone through gives the percentage of
normal rejections there as -50, so that you arrive at
an increase in the normal rejections, between the two
periods when the three skeins were used and the five
skeins were used, of 36 percent. Those are from the
figures published in the paper to which I referred.

1455. Yon use the word * normal” in that sense?
—Tt is supposing that the appeal gxumination in
London picks out the normal colour-vision candidates.
It is n comparison of the one with the other. .

1456. (Sir Arthur Riicker.) Is not this a possible
interpretation : that the addition of the new wools has
made the test more sensitive, and, in consequence of
that, there is more doubt in the mind of the lay
examiner, as to whether or no some of those people
are colour-blind, than he would have had under the
old system ; therefore he sends up rather more than

he would have done under the less sensitive system,

and in consequence there is an increase in the number
of so-called normal rejections *—1It is partly that, and
also from the fact that with the additional skeins, ifa
candidate is asked to match the purple skein and
selects a Dlue skein, the Tayman has to reject him,
according to instructions. Thus a candidate whe
mixes up 2 purple with a blue is rejected as colour-
blind, when really he shounld not be. (The additional
skeins have inereased the appeals by 21-62 per cent.)

1457. That is the fanit of the test?—That is the
fault of the test. )

145S. But you agree on the other point I put to
you, that the more delicate the test, the more the
number of cases with regard to which there might be
some doubt ?— Yes, and also that it is one of the most
difficult tests for a layman to apply. Yon meet a
number of candidates who are more or less stupid, and
do not understand what is reqnired of them, and the
more you increase the munber of tests, the more likely
you are to reject for stupidity and not colour-blind-
ness.

(Sir Arthur Riicker.) That is practically my view—
increasing the complexity of the test sends more
people up.

1459. (Chairman.} I understand that your generul
feeling about the wool test is one of the reasons, which
make you say that light tests are preferable, if only
one test is taken >—Quite so.

1460. Then you think that all respousible employees
should be compulsorily examined periodically ?—Yes.

1461. And you think some penalty should be
instituted, and, where possible, enforced, for conceal-
ment of defective vision >—Yes. .

1462. Concealing it on what occasions and in what
way >—Well, L have met severnl cases which 1 rep.orted,
engine-drivers more especially, and also men_in the
marine; the captain of a cruiser is mentioned in one
of my papers, and he was quite unfit for duty. It is
diffienlt to believe, in a case of that kind, that the
man does not know that he is defective ; but he still
goes on with his work, and I think in a considerable
number of cases he really conceals the defect rather
than lose his employment.
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1463. It would be rather difficult to prove the
exact extent to which he is aware of it ?—It would.

1464. Then you think that in case of accident—I
presume accident where colour-blindness had anything
to do with it—all responsible survivors should be
examined ?~—] do, and also where any form of defective
vision was concerned.

1465. You think if that was done we should gef
really more information, than we have at present, as
to the accidents arising from this cause >—That is so.

1466. Then you say that servitude certificates
should be discontinued where and when possible. 1
am not sure that I understand the meaning of the
word *servitude” >—Well, in Aberdeen, about the
year 1907, a number of candidates were given certifi-
cates, not hecause they had passed any examination,
but simply because they had served as master or mate
for a period of 12 months; and it was reduced from
12 months to six months for a certain length of time.

1467. There will be no more >—No.

1468. As regards the future, it does not really
apply?—No.

1469. That concludes the principal points you
have to lay before us, I think?—Yes. -

1470. (Mr. Nettleship.) With regard to Case 1 in
your third paper, apparently he did not pass the wool
test very comfortably >—No, there was a certain
amount of suspicion from his slowness, but he made
no mistake. I could not get him to make any definite
mistake upon which I could make up my mind.

1471. Have you seen many whom you have passed
with the wools and failed with the lantern >—No, I do
‘not think I have seen very many. I have seen halfa
dozen or so, perhaps. :

1472. Could you give particulars of - them ?—I
might by looking them up.

1473. It is rather important >—Yes.

 The following stafement was subsequently furnished
Iy the witness :— :

On referring to my motes, I have no particulurs
of those cases, where I found it impossible to decide hy
the Holmgren test only, and had to use the lantern.
The reason of this is, probably, that there was nothing
tonote, beyond the fact mentioned. In this connection
it is necessary to emphasise the fact, that I consider
the Holmgren test a zood though not a perfect one
in the hands of medical men, for whom it was originally
devised; but a very unsafe and unreliable one in the
hands of laymen. Cases are given in my papers, where
colour-hlind candidates have heen nore than once
passed by it when applied by laymen, who also reject
as colour-blind 45 to 30 per cent. who suecessfully
appeal, and who would be regarded by a medical
examiner as having normal colour vision. in the
generally accepted medical sense. It must also be
remembered that about two-thirds of the candidates
rejected Dy laymen as colour-blind in the first {est do
nof appeal. It is legitimate to suppose that a consider-
able proportion of these have also leen wrongly
rejected. .

1474, (Mr. Parsons.) Do you mean that ordimary
laymen cannot do the ordinary form-vision test pro-
perly # Surely it is easy enough for any ordinary
layman >—1 do not know. There is a lot of dodging
going on and that sort of thing. There was one
engine-driver I mentioned in one of my papers,
who said he had passed the layman’s test in the
following way. There was no trial Hrume. He was
simply asked to hold a card infront of one eye,and by
pushing the card partly in front of the other eye he
managed to cut off some of the peripheral rays, and
improved the sight. of that eye. Then he was able
to pass the test. which otherwise he could not have
done. If it were conducted as a medical man would
conduct it—carefully—it would be all right ; but I am
certain, in the case of laymen, they do not understand
how to undertake work of that sort accurately. and
they are apt to make mistakes which a medieal man
would not make. In short. it is medical work., (See
answer 1304.)

1475. Supposing you had only a.lantern test, do
youn think that would be absolutely efficient and
sufficient without any appeal at all. even if conducted

by an ophthalmic surgeon >—3Aly preference would be
to have two tests, the wool test first and the lantern
test afterwards. But I think if you had a lantern test
with a sufficient number of coloured glasses and other
slasses to tone down the light, it would be quite safe
alone,

. 1476. And you would eliminate the appeal alto-
gether >—If it were possible to have recognised
ophthalmic surgeons in certain centres, yes.

1477, There are border-line cases, which are ex-
tremely difficult 1o find ont, even with very aceurate
methods >—It was just ihose horder:line cases in
which Holmgren advised the use of the lantern.

1478, But even with the lantern and wool there
might be some difficulty about them. Do yon not
thmk it would be much safer to have some court of
appeal where a spectroscope might be used *—1 do
not fancy the spectroscope myself. I think it would
be far better to have a practical thing—such a glass
as is used at sea or on the railway. 1 think the spec-
troscope test is too complicated and pnzzling for the
ordinary individual to tackle.

1479, But it is not the ordinary individual who is
tackled exactly >—I think an ordinary lamp, with, as
nearly as possible, the same sort of colonrs and glasses
as are used in practice, would be sufficient.

1480. You would eliminate the appeal altogether?
—J think so. , '

1481. (Professor Gotch.) Supposing that your
ophthalmic surgeon examined, would you give him a
free hand as vegards what tests he used ?—I would.

1482, I jmgined you would P—Yes, T would.

1483. Supposing that an ophthalmic surgeon does
not esamine. but the present examiners are employed,
do you think a lantern test could be devised which
wonld be safe and suitable as an initial test >—For the
use of laymen ?

1484. Yes ?—I think it would be far more success-
ful in the hands of laymen than the wool test.

1485. Have you devised a lantern test>—No, 1
have not. T

1486. Yon have used the lantern >—Yes.

1487. May I ask what sort of lantern?—I lave
used mostly an ashestos chimney with Edridge-Green’s
glasses; and also another ashestos chimmey with
different coloured glasses put in; I think it goes by
the name of the Kenneth-Scott.

1488. Has it the means of showing two lights at
the same time >—No. '

1489. (Mr. Raymond Beck.) With regard to the
lantern you have referred to, does the one suggested
use only red, green, and white lights, modified down
as regards the dimness or the brightness of the light ;
or does it combine various colours which go from red
to orange, and that sort of thing >—The one does, and
the other doesnot. I thinkin the case of the Edridge-
Green it does.

1490. I mean in the one you recommend. Would
you recommend a test which simply used the Bourd of
Trade red, green, and white >—If you had a sufficient
number, and could vary the sequence of the numbers,
altering the size of the aperture, and dimming or
obscuring those lights, I should be quite satisfied.

1491. And you consider that would be an efficient
test 7—I do.

1492, In the wool test at present there are five
colours >—Yes.

1493. You would suggest that five are too many,
and you would like to revert to three ?—I think three
would be sufficient. :

1494, Which three would you leave in?—The
original Holingren three—green, pink, and red.

1495, (Mr. Norman Ifill) You have told us you
have had patienis who have failed, when they should
have pussed. Have you had any case of your own in
which a man, who should have failed. has been passed
by the Board of Trade ?—I have a number mentioned
in those papers who have been passed several times,
when they should have failed.*

* Paper 11, March 1?03, Case 2 ; Mayx 1908, Unse 4.
I'aper 1. Cases 1, 2, 5, 7, 12,
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1496. Of your own patients?—Cases I have seen
myself after such has taken place.

1497. With regard to the increasing of the severity
of the form-vision test, you have told us you thought
the existing test was too low for safefy?— Not the
present one; that was the old test. Aost eandidates
at present take the new test, although not compulsory.

- 1498, T mean the one that is now in force; the one
that is compulsory at the present moment?—It is
insufficient.

1499. The new form-vision test does not become
compulsory till 1914 >—That is so.

1500. I am speaking of the one which is now com-
pulsory ; that is the old one. You have told us that
you think that is too low for safety >—That is so. '

1501. Have you, in your experience, known of cases
bearing on that point >—There is the one mentioned of
the trawler going ashore.

1502. We have the facts of that case. What did
the man mistake >—That I cammot say. He was left
in churge of n trawler lying off Aberdeen Harbour,
and shortly after he was left in charge 1 snowstorm
came on and the vessel drifted ashore. He evidently
did not see what was taking pluce. I pub that down,
to a certain extent, to the bad vision that he had.

1508. He did not see he was dmgging his anchor?
—Well, T cannot say. I simply state the fact that that
took place. He was left in charge with this defective
eyesight, and shortly after the trawler went ashore in
a snowstorm. After the accident took place, I ex-
amined the man and recorded the amount of his vision.
That is all I can say about it.

1504. His vision might have stopped him detecting
the fact that he was drifting ashore®—I think so.

Observe, the old test would allow a man with only one
eyc to pass.

1505. If the one eye was working, he would not see
any less far than if he had both eyes?—I think he
would ; I think two eyes are better than one.

1506. Have you considered the effect on the older
ien in the service, if you adopt the new form of test ?
As I understand, you recommend periodical examina-
tion >—That is so.

1507, Have you considered what would be the pro-
Imble effect of subjecting an officer who is over 45, say,
to the new form-vision test?—I do mnot think that it
would affect him. TUnless that man of over 45 had
started with defective vision, he would pass the test
quite well. Age would have nothing to do with it.

1508. It would have nothing to do with it? —
No.

1509. (Sir Arthur Riicker.) I think you said that
in the case of the colour-vision test, even if it were
conducted by a medical man, you would allow him to
use his own method >—I would; that is to say, a
medical man with ophthalmic knowledge.

1510. With ophthalmic experience *—Yes.

1511. In that case you would have no court of
appeal >—I think I would not.

1512. Do you not think it possible that, after a

"time, you would get reports from different stations,

that one man was passing a larger percentage, or a
smaller pereentaze, than another >—If the ophthaimie
surgeon is of sufficient standing and good knowledge,
I do not think there would be the slightest risk of
dangerous cases passing or of mormal cases leing
rejected.

The witness withdrew.

AMr. HENrRY ARCHER called and examined.

1513. (Chairman.} You are the manager and secre-
tary of the Hull Steam Trawlers’ Alutual Insurance
and Protecting Company, Limited ?—Yes.

1514. You are also the secretary of the Steam
Fishing Vessel Owners’ and Underwriters’ Joint Arbi-
tration and Navigation Committee >—Yes.

1515. You are alsu the secretary of the Steam
Fishing Vessel Owners’ and Undervriters’ Joint Amal-
gamated Arbitration Committee for the Settlement of
Salvage and Towage Awards >—Yes.

1516. Yon have held your present appointments
for the last 12 years?—Yes. Previous to that time
T held a command in Her Jate Majesty’s Coastguard
Cruiser Service, having joined the Royal Navy as a
boy in 1872. '

1517. You have been nominated by the National
Sea Fisheries’ Protection Association to give evidence
before this Committee —7Yes. _

1518. You state that that is the recognised organ
of the fishing industry of the United Kingdom ?—
That is so. :

1519. You yourself have had a very long expe-
rience among the crews of steam fishing vessels; you
have examined numbers of their crews, and have
investigated a great many cases under the Workmen's
Compensation Acts, and have also dealt with salvage
and collision questions 7—That is so.

1520. Now, with regard to collisions, yon have
‘certain experience, which you mention in your précis.

You have had something like 100 cases per annum
throngh your hands >—Yes.

1521. For how many years would that he?—For
a period of 12 years. That is the average.

1522, During those 12 years, not more than four
cases have been found to have anyiling to do with
defective vision >—That: is so.

1523. How did you come to the opinion that, even
in those four cases, there was defective vision *>—For
this reason, that. when we inguired into the cases, I
found it was so. Wealways inquire into all cases of
strandings or collisions, if there is a doubt in my
mind as to whether the men are shortsighted or
otherwise.

1524. Yon tested them?—I test them whenever
the necessity arises. If I lave reason 1o believe it.is
due to men having defective vision, I test {them at once.

1525, Have you compulsory power to do that?
Can” you compel them to come and he tested P—Well,
they never object.

1526-7. That is to say, if they would not come, it
would be against them >—If there is a collision case,
it is inquired into. The skipper, mate, and the people
jnterested have to attend Dbefore this special com-
mittee. They must attend, before we will permit them
to go to sea again.

1528. That is the hold you have upon them >—That
is the hold we have upon them.

1529. I you choose to test them for sight, you do
50 —Of cowrse we do.

1530. And of those four cases fwo were clderly
men ?>—That is so.

1531. And I presume were defective >—Yes.

1532. In the other two eases, which were defective,
you were inclined to think it was excessive cigarette
smoking which led to the defect >—I have every reason
to believe so, because the men, when under examination
before the committee, were very mervous. You can
generally tell if a man is an excessive smoker by his
fingers being stained, and so on. That is how I amrive
at it,

1533. What test did you put them through in that
case >—Snellen’s for form ; coloured cards, and some-
times wool.

1534. Perhaps I ought. to ask you this: Would you
put: these men, in the case of collisions, through the
same test as that which yon put your bhoutswains
throngh *—Just the same.

1535. With reference to these collision cases, did
these men fail in form-vision >—No, in colour; they
could not distingunish the colours. It was not form on
which they failed.

1536. Tt was colour, not form >—Yes.

1537. In all the four cases>—Yes. Mark you, i
was only in a measure atiributable to defective vision,
because in each ease we found there was negligence on
the part of the crew of the other ship. I could not
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say it was solely due to defective vision, for that
reason. We found them bhoth to blame; but the
defect was in existence.

1538. I understand yon to say that the defect,
where you found it, was a colour defect ?—Yes.

1539, Not what~we call a form-vision defect®—
No; not a form-vision defect. :

1540. You give us a reference to a number of
steam trawlers and their crews, approximating some-
thing over 4,000 men, including the skippers and
second hands >—Thoze are the only persons on board
the steam fishing vessels who hold the specia}l Board
of Trade certificates.

1541. In order to ensure more efficiency with
reference to the steam trawling vessels navigating
from the port of Hull, your committee put all the
boatswains through a test >—Yes.

1542, And your committee is solely responsible for
that test »—That is so.

"~ 1543. Cannot they go to sea unless they pass your
test ?-—They cannot go to sea as boatswains; they
can go to sea in a subordinate capacity, but ot as
boatswains. ,

1544. You have power to prevent them P—{Cer-
tainly. We insure the property, and we have the
right to say who is to go in the ships.

1545. So that you can prevent it 7—Yes.

1546. Then that is an addifional test, over and
above that of the Board of Trade ?—I claim it is so,
over and above the Board of Trade.

154%. It is additional 7—It is. Moreover, on the
recommendation of the Board of Trade (sce Hand Bill,
No. 182, 1900, bearing on the Navigation of Steam
Fishing Vessels), and with the desire to improve the
status of our men, I am of opinion that all men who
have charge of a watch should pass an examination.

1548. Yon have issued in the course of the last
1lj‘r(} years something over 800 of these certificates®—

cs. :
1549. And an increasing number during the last
few months ?P—That is so.

1550. Youare good enough to hand us in o specimen
of the certificate P—Yes; this is the certificate issued
by the committee (handing the same to the Chairman).

1551. When you test them, I presume you begin
with the form-vision test >—Yes, the form.

1552. What standard do you require? You know
the present Board of Trade standard P—Yes, T go by
the Board of Trade.

1553. You follow that?—Yes, except as regards
the Holmgren wools.

1554. Do youfollow the reguniations for that exactly ?
—Yes.

1555. You know, of course, that iz going to be
raised P—I was not aware of that, but I quite agree that
all men and boys on first going to sea should he
examined.

1556. After a certain time the test is fo be more
severe. You are taking it as it is in practice ?-—Yes,
a8 it now stands as regards form-vision.

1557. Could you tell us what it is you require from
them P—Unfortunately, I have not got Snellen’s sheets

_ here, but I follow them.

1558. Youfollow the Board of Trade regulations ?—-
I have not in my mind exactly how far I do go. I
require them to stand 16 feet away. (The type as used
in the Board of Trade fest was shown fo the 1witness.)
Yes. They have to read down to U, F, V, and then
I, D, and so0 on. )

1559, (Dr. Walson.) There must be no mistake in
that line (showing the fifth) >—That is so.

1560. (Professor Gotch.) Both eyes separately ?
—TYes. ’

1561. {Chairman.) If one eye were weak, would you
pass him on the other eye?—I think I should let him
go. I do not remember any cises just now; but if one
eye was a little weak, I should not bar him from going
to sea.

1562. You do mnot insist on an equal standard for
both eyes >—Well, of course, the other eye must not be
bad.

1563. One eye must be thoroughly sound >—7Yes,

0 5200

1564, And the other must come up to a certuin
standard P—That is so.

1565. But not necessarily so good as the other?—
That is so. :

1566. Then with regard to the colour, you do not
use the wool test >—We do not generally use the wonl
test.

1567. You use coloured cards 7—Coloured cards, the
flash light, and I also have #hese (showing a diagram).

1568. Have you the coloured cards here —No.

1562. I dare say you could let us have a specimen ;
or have you cnly your own specimen which you use ¥—
That is all. I also use these cards for examining the
men (the cards were handed to the Chairman). Then
lights as seen by a look-out man; then something
similur to the date calendar on the mantelpiece there,
with these colours in. Instead of having a date there,
I should have these lights on a black ground. That is
how I test them.

1570. (Mr. Neitleship.) You turn it round >—Yes.

1571. Do you mean lights *—No, the colours.

1572. (Dr. Watson.) They are dots painted on?—
Yes. .
1573. (Chatrman.) In what way do you say you use
the flags ?—I have little hand flags.

1574, Is that only to test their Imowledge of the
colour *—With regard to colour, that is all.

1575. To see whether they can identify the colour?
—7Yes.

1576. Then, with regard to the lamp, what kind of
lamp do yon use?—BEleectric light—a small electric
flashlight.

1577. Is it any particular lamp?—No, I use a
white flash lamp with coloured glasses, and the tube
extends about three feet from the light, so that the
light is dark.

1578. Are the glasses any particular kind of glasses,
or those which you yourself select P—The glasses I
myself have furnished—of course different coloured
glasses.

1579. You state green, white, red, and amber?—
Yes. '

1580. Ave there more than four?—TYellow and
purple—I forgot those.

1581. Not less than half a dozen ?2—That is so.

1582. And I suppose you take those in different
rotations ?—That is so.

1583. Can you expose two colours at the same time
side by side P—No, only the one colour.

1584. And you consider that as good a test as the
wool test? Perhaps you have not handled the wool
test much?—Well, I do see this, that both with the
wool test and the light test mistakes may arise; I do
recognise that. I do see that a man may pass the
wool test, and yet not he able to pass the light test.

1585. Do youn think, on the other hand, a man
might pass the light test and not pass the wool test?
—~Certainly ; quite so.

1586, In your experience, do they try to coach
themselves up for your light test. do youn think?—I do
not think so, hecause the greater part of the men are
hurried up to me; there is no chance of heing coached
up. :
P 1587. They have not time >—We oftentimes have
a difficulty in regard to getting our ships to sea, in
getting - boatswains. A man may offer his services
as boatswain, and he is rushed up before me hefore he
knows where he is, as the saying is. There is no time
to be coached in anything at all.

1588. If your candidate is unable to distingunish
the colours, he has to report himself to the Mercantile
Marine Office >—We recommend him to, but e does
not always do it; that is the unfortunate part of the
business.

1589. But i he does not pass your examination, he
cannot proceed ?—Not as a boatswain, but he can go
in a subordinate capacity.

1590. 1 suppose that happens pretty often?—Of
course it does; I cannot stop the people from earning
their bread.

1591. If he reports himself, then he is recommended
to consult an oculist >—Yes.
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1592. But, as a matter of fact, thai very rarely
happens >—Very rarely. About three weeks ago I
failed a man, and, strange to say, he passed the Board
of Trade.

1593. Afterwards®—Yes.

1594. Have you any statistics of your failures¥—
Unfortunately, I think we have omitted them, except
when they passed or failed. I have not kept the par-
ticulars, except that they have passed or failed. I have
not kept any particulars as to what they failed upon,

1595. Could you give me a record of the actuul
number that have failed during your 10 yemrs

experience? Have you -any record you could give'

us?>—No; but I think I should say that during the
lust year about seven or eight have failed.

1596. We do not want to trouble you, but if you
could give us your experience, even of the jast
12 months, it would be useful >—In the Jast 12 months,
seven or eight have failed. ‘

1597. Perhaps you would let us have any parficulars
you conld give us of the numbers that have heen hefore
you?—I cannot go beyond that. I can BA¥ keven or
eight have failed.

1598. Could you suy whether those seven or eight
have been colour failures >—Colour failures.

1599. All of them >—That is so.

1600. I suppose you could tell us how nEny you
]h:n'e examined in the last 12 months >—You have it
iere.

1601. You suy 191 hetween May and November ?—
That is so. - .

1602. That isa much shorter period >~—Before that
we had very few. .

1603. Could you say that. between May and
November there have heen seven or eight failures P—
Oh, no—during the year. .

- 160+ During the year®?—Yes; not between May
and November, hut during the year. '

1605. Counld you give us the number that have
been before you during the year since last Christmas &

—I have not got those purticulars. I have not ot '

the number of men I have examined during the past
Fear.

1606. Yon see, my object would be to get the
percentage >—Bxactly.

1607. Could you tell us how many have failed
since May ?>—That I have not got.

1608. Not at this moment, but could you get it 2—
I dare say I could provide you with the mimber.

1609. I do not kmow that it is worth troubling you
about it, but about eight have failed during the past
year >—Yes.

- 1610. And those are all colour cases >—All colour
cases, yes. :

1611. You have not found them fail in form-vision ?
—Not in form-vision. There is just another little
point. My window overlooks the river, and I often
take them there to the window to examine them as to
what they can see—distant objects, and so on.

1612. Do you see boats passing by >—Oh, yes.

1613. Do you attach any importance to that test
They genemlly know which is the red ?>—They always
know very bright colours.

1614. So that you do mnot attach very much
importance to that *—No, very little, except us regards
distance. '

1615. What are you able to do out of the window
that you consider useful >—Oftentimes yon are able to
gee the companies’ flags which are exhibiied by the
steamers and are able to get hold of the colours, and
take sextant angles and so on. _

1616. If you had a really defective man, he would
not know the colour of the flags >—That is so. _

1617. So that you find that a useful supplement to
the other tests ?~—Certainly.

1618: In your view. the tests. which they are
required to undergo, should he as nearly as possible
subject to the conditions which are likely to prevail at
gen P—Yes. But what that test is, of course, I cannot
say. I mean, I should not like to lny down the line.

1619. But you would like to approximate to that as
early as you can P—Exactly.

Mr. HENXRY ARCHER.

[Continued.

. 1620. In preference to what is now done >—That
1s so.

1621. Then you say a good deal of difficulty arises,
because there is not a standard shade of red and areen
glass. That is with regard to the lamps actually in
use >—Yes; the lamps actually in use at sea.

1622. And you think there ought to he a standard

hade, which should he compulsory >—Certainly.

1623. For all sea-going vessels >~—That is so.

1624. Why do you attach such great importance to
that >—Because as secretary to a compuny, and going
about and surveying ships, which we do every year, I
do oftentimes come across very faulty lamps.

1625. In what sense are they faulty ; what is the
weakness of them?—The gliss is not of a proper
character. ,

1626. Do you mean that it wonld not be seen o be
of the proper colonr at certain distances >—That is so,

1627. And therefore it fails *—T may suy this, that
during the last five or six years I have had no cause
for complaint.

1628, You think the standard of glass supplied by
the mukers is improving —Yes, I do. _

1629. But, for all’ that, you think, properly
spl(i-adking, that there ought to he a universal standard ?
— (,‘ -
1630. And all glisses which fall Delow that

stindard should be disqualified >—Yes, for this reason :
to-day any tinsmith can turn to and make g sideligrht
for a ship, wherens a plate ora sternpost or a rudder
post must be -examined by Lloyd’s, and must have
Lloyd’s stamp upon it. I think it is only right that
lights, which are quite as important as plates, should
also be tested by some competent authority. That is
my view of it, '

1631. There is a Board of Trade test when a boat
is surveyed; there is a certain limit outside which a
light cannot go already *—There is an approved
pattern—I am aware of that—an approved pattern
lodged with the Board of Trade. :

1632. (Dr. Waison.) Do you know that the Board
of Trade surveyor is provided with two green glasses,
and the green glass on the ship has to lie between
those # In the same way, they are provided with two
red glasses, one a little darker than the other, and the
ship’s red has to be between those; so that the Board
of Trade have a standard >—I am aware of that; but
the Board of Trade officials cannot be on board every
vessel which goes to sea. When a ship is new, true,
they go on board and inspect the lights, and then they
pass her as being correct; but in course of time other
lamps are put there.

1633. (Chairman.) And they are not subject to any
test 2=-That is so. As I'sgid in my statement, if there
was a standard Iaid down, and makers were authorised
or registered, we could get over that difficulty.

1634. I notice you allude to a point which hardly
comes within our reference, but you think the question
of deafness is an important matter ?—Certainly I do.

1635. You tliink sezmen should all be submitted to
tests for deafness »—I think it is a very serious matter.

1636. Have you come acrdss cases where you have
rejected o man for deafness >—Several. It is only a
little while ago—perhaps about six months—that «
skipper came to see ma. I spoke to him, and he could
not hear me. I hewrd he was deaf, and I had my
electric bells rung in-the office, and he could noi. heay
them. I also had a fog-horn in the office, and I had
that Llown, and he could not hear that. Yet he begoed
me to let him go to sea.

1637. That, of course, is a matter which gets worse
with increasing age >—That is so.

1638. You would require to have repeated tests for
deafness *—Yes. I objected to that man going on any
of our ships. , ,

1639. About what age are these men who come to
you for boatswains' certificates >—In the last two or
three years T kave Iind a number of young men, 22 to
25 years of age. : -

1640. Would most of the men who come to you
now be nnder 30 years of age >—Alost of them under 30,
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1641. You wonld not expect to find deafness so
much with younger men as with ulder men?—No,
with elderly men. '

1642. That concludes the main matters which you
have been good enough to lay before us. Is there
any other point >~—Yes; there is just one point. You
may wonder how it is we have so many cases to
investigate in the case of collisions You will pro-
bably be aware that out of Hull we have four fleeting
companies, with about 60 vessels in each company.
They board their fish every morning with a carrier,
Of course, oftentimes collisions do take place; but
still, there is no doubt our men do handle their vessels
in a very clever manner. The proof of that lies in the
very few serious collision cases.

1643. And relatively the small amount of loss of
life?—That is so. Of course you will be aware that
we have boarding regulafions approved by the Board
of Trade Iaid down for.their guidance.

1644, (Professor Goleh) 1 wish to ask a question
about that ome case of a boatswain, who, yon said,
recently failed with you; and then you recommended
him to report himself to the Mercantile Marine Oflice,
and he passed the Board of Trade, which is a curious
thing ; you did not aceept him >—Oh, yes, T did.

¥

1645. You accepted him on the Board of Trade
certificate *—Oh, certainly. I went down with the
man. I was not satisfied, and I went down with him.

1646. I imagine that what you mean by bringing
the question of deafness up is, that you attach im-
portance fo fitness from a medical point of view—
norimal sight and hearing >—That is so; I do.

1647. And you think that deafness should be really
tested >—3I do; I am serious about it.

1648. (Chairman.) I understand your main reliance
for a colour test is not on #his card (showing the com-
pass diagram) but on your glasses >—It is on my other
colours, not on this. This is what I put before the
young lads. We must do something to bring them
along. It is done by way of encourngement. I may
mention that Mr. A. ML Juckson, one of our leading
solicitors, offered a prize for the best method of getting
out of the difficulty, supposing a ship were in the
centre, with the wind in a certain direction, and those
vessels steaming ut a certain rate of speed.

(Captain .G’olding.) For that purpose it is most
useful. ’

(Chairman.) We are much obliged to you for
coming.

The witness withdrew.

Adjourned io Friday nest at 11 o'clock. -

NINTH DAY.

Friday, 2nd December 1910.

PRESENT:

Mr. Rayyonp BEeck.
Captain THoMAS GOLDING.
‘Professor Goreu, F.R.S.

The Right Hon. A. H. D. Acraxp {Chairman).

Mr. NormaAn HiLin.
Mr. Epwarp Nerrnesurr, F.R.C.S.
Mr. J. H. Pansoxs, F.R.CS.

Dr. WinLiam Warsox, F.R.S.} N
« My 8. G. TALLENTS S“"_‘et““e”‘

br. F. W. Morr, ALD., F.R.5., called and examined.

1649. (Chairman.} T will begin at once with the
outline you have kindly laid before wus. Perhaps you
will say what you have to say on the point of Four own
colour-blindness P—Yes. Twenty-six years ago I dis-
covered I was colour-blind by the fact that I failed to
see tubercle bacilli, stained red, when the filim was
counter-stained with blue or green. The organisms
were either missed or appeared black, unless they were

present in large numbers, or I used a very high

magnifieation und a very bright light. In fact, I had
to adopt a new stain. I used a gentian violet on
Bismarck brown instead of the vsual stain. If I used
a good condenser I could see them, but otherwise I
could not. Since then, muny fiucts have shown that I
am slightly colour-blind ; thus my children were ofien
amused by the fuct that I failed to see the cherries on
the trees in our orchard, unless I was quite near. Al
golf T have always had difficulty in secing the red flag
in the distance, unless the light was very bright; either
it appeared bLrownish-black, or it failed to attract my
attention, owing to ils not being a conspicuous object
against the green. Ihave observed that I am unable

to distinguish a green from a red lamp on the tram.
. cars, until they are within 150 to 200 yards; neither

can I tell the colour of the railway signals at a distance
of 200 to 250 yurds approximately, but I have not
measured accurately the distance. I do not know
what tlhie distance was, but that is what I thought it
would be. T have made experiments on a long plat-
form to test this incapacity while waiting for the trains,
and I find, on approaching nearer to the signals, I can

decide quite well the colour of the signal, although
just before I could not see a red lamp, and a bright
green appeared to me only as 2 lumineus point. It was
really a yellowlight. It appears to me to depend very
much upon the size of the image on the retina mid the
intensity of the illomination. The following facts seem
to show this: At Liverpool Sireet station, where I go
very frequently, there is an indicator in glass on which
is stated “ Metropolitan Railway—Book Here—Buker
Street, &c.” Therewre two electric kumps rendering the
red letters luminous; the letters just behind the lamps
I can see red fora distance of about 100 yards. When
I get close to them—1I was trying it yesterday—owing
to the yellow appearing through the red, it appears to
turn more yellow than red, but, as I get away, it be-
comes red again. The other letters I see indistinetly,
but: T cannot see their colour.

1650. That is the letfers which are on one side?>—
Yes, it is a long box really, with red letters on it.
When I get within a certain distance of an intensely
yellow lamp, it appears then more yellow thanred. A
French soldier’s red trousers are a conspicuous object
in the lnndscape; but last year in Brittany, when my
wife pointed out to methefact that therewasa Fre_nch
soldier on a green hill, near by where we were standing,
I failed to see him, which ammused her very much.
When he came much closer, I observed the fact to
which she had called my attention. A Lnitted silk tie
of two shades, light and dark green, I always thought
was black and grey, until I discovered it was composed
of two shudes of green. I made this discovery when I
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saw the tie in a very bright daylizht. I have a similar
tie in my pocket. It was like this (preducing a tic),
only it was dark yreen and very light green mixed.
This fine check I could not tell. I was trying this
upstairs. I notice in the licht now at fhaf distance
(holding the tie about a yard away) it appears blackand
white to me. But when I get it near, I can see quite
clearly that it is green. Tf the light falls in a certain
way—if I just throw it back a little—then this appears
green, but in daylight it appears black and white, It
is curious, and is due, I think, to the mixture of the two
things. Dr. Edridge-Green tested me with the wools
about a year ago, and I had no difficulty, he informed
me, of passing the tesi. I have not handled the wools
since. I thought it would be much fairer for me not
to try them,

1651. (Afr. Netileship.) Had you ever been tested
with wools before®>—No, I had never been tested
before. I failed, however, with his lantern test. He

had abright light behind a lightish green; I thought -

it was yellow, as I see it on the platforms. Also I
failed with a dull red; I could not see it. But with
the spectroscope I could distinguished all the primary
tolours, and I had no shortening at the red end. I
believe he said I could pick out patches of red, orange,
yellow, green, blue, and violet.

1652. (Chairmaa.) That was with the spectroscope ?
—VYes. It appears to me that my defect is due to the
fact that, unless a sufficient number of retinal elements
are stimulated with a snfficient intensity. the sense of
colour is defective. 1 domot know whether that isan
explanation, but that seemed to me a possible expluna-

.ton. I am of opinion that I should be dangerous in’
any occupation where green and red signals are used,
unless they were placed at relatively short distances
from me, )

1653. Now, will you be willing for Mr. Nettleship
to pass you through the wool test >—Certainly.

1654. And then the lantern test >—Yes.

The witness was then tested by Mr. Nettleship with
the wool test, which he ordinarily employs Jor the detection
of colour-blindness.

With the pale green lest skein he matched, amony ,

other skaiis, one yellowish-green, und lhree bluz-greens.
With the pink test skein he placed one pale purple
among @ number of correct matches. In repeating this
test he did the same, but remarled that the purple skein
had blue in it. Wheun asked to match the pink skein, he

staled that it clearly had no blue in it; but later, when
it was placed beside the scarlet test shain, he said prompily
that it differed very much from the latter in containing
blue. From bundles of skeins placed before him, he
correctly picked out, first all the blues, then all the greens.
He matched the red skein witheut a mistake ; with the
yellow test skein he hesitated over greenish-yellow.

(The Witness.) On a long platform a green light
looks a white light to me, especially if it is light green.
If I see them on the engine, I think they are two
white lights coming. A red light does not attract my
attention at all ; it is inconspicuous. Once when I
was taking.a tram, I asked my friend if it was owr tram
which was coming, and he said “ Yes” I could only
see three white lights, but he said there wasa green,
red, and white light. I said « 'They appear allthe same
to ma.” Whenthey came close, Irecognised the green
and red distinetly. .

1655. At what distance >—Within 100 yards I
could see perfectly well. On another ozeasion I was
on a platform, and a friend asked me if I could s=e tise
signals. I said@I coald not tell whather the grean light
was a white lisht or what. When I weut up to tha
other end of the platform, I couid sea periectly
distinctly, -

The witness was next tested by Professor Goteh with
the Edridge-Green lamp. The genoral result of the fext
was that, when either the luminosity of the light was
diminished or the size of the aperture was much reduzed,
the wilness conld not distinguish the colour either of
the red or the green light, and in some cases could not
see the light at all. (It was noliceable fhat, after his
eyes had been exposed for a very shor time to bright Tigh?,
he was able to see a red point of light, which ke had
previously been unable to detect.)

1656. You do not tell us anything about your form-
vision. Have you anything special about that >—No,
my form-vision is perfect. I have parfzct long sight.
I do not know if you would like to test me on anything
outside here.

1657. (Professor Gotch.) I have one question, namely,
whether you have observed that the effect of smaill
coloured areas is improved or not improved in the
dark >—Well, T should have said myself that it was
not improved—that it was worse,

1658. But you have not made -any very definite
tests >—No. '

The witness-withdrew.

Dr. Georee Macrkay, M.D.,, F.R.C.8.BE., called and examined.

1659. (Chairman.) T think it would be Detter to
follow the short outline of the evidence which you have
sent, and then ask you to supplement it by anything
you think germane >—VYes.

1660. With regard to the anatomy of the visual
apparatus, the function of sight and the errors_of
refraction commonly met with, Mr. Parsons and Mr.
Nettleship are on the committee, and we need hardly
go into that in any detail®>—TIt was only to help my
argument. Perhaps a dingram showing the three
conditions of refraction might be useful to other mem-
bers. I have some copies here (handing same to the
Commitice). o

1661. (Chairman.) Perhuaps T had better go at once
to Snellen’s Test Type. Have you anything special to
say on that ?—I have a statement explanatory of that.

1662. That is chiefly on the line of explanation >—
Yes. (The statement was handed to the Chairman.)

1663. Dealing with the standards of form.-vision,
both the present and the future proposed standard, I
gather that your view is that the imising of the
standurd is commendable >—Certainly, if it can be
secured.

1664. Now we will proceed to discuss that question :
* Does the present or the proposed method of testing
ensure what is intended?”  Will you take those
separately—the present first, and then the proposed
method >—No. 1 think on the general question we
might take those two together. :

1665. Very well >—The point I wanted to urge, and
have urged for a great many years (aud Mr. Netile-
ship has supported me on a previous occasion), is that
any method of sight testing by simply looking at type
does not really and efficiently give you the value of the
eye as a permanent condition, supposing’ the condition
of health remain, because it leaves ont of the question
the refraction altogether. Now that is very essential
indeed. If you look at the first little scheme I handed
round, with regard to the refraction of the eye, you
will see that there are ‘very large proportion of
children and a considerable proporiion of adults,
perfectly well-made people in other respects, whose'
eyes follow that under-standard type. In looking at
a distant object in’ youth, they secure sharp vision, if
they have otherwise healthy nerves, and clear media,
and so forth, but they focus quite unconsciously from
their cradles, or shortly after, at the expense of
aceommodative effort. Now, if you look at the top
figure, you will see I have thickened up the front-
of the true erystalline lens of the eye to show that
eye looking at a distant object. Instead of having =
sharp impression on the back of the eye, there has to
be an effort to exercise accommodation in order to get
it. It does it so long as youth and the elasticity of
the lens and the condition of henlthiness .of the
focussing muscle are present. The same individaal,
with equally capable nerves and equally capalle per-
ception, will be unable to muke that effort as life’
advances. I give sowe illustrations here, which have
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come hefore me, of individuals who have been very
bard hit through being accepted on a form-vision test
without reference to refraction, and in subsequent
years were incapable of doiny it, and were then thrown
out. :
1666. Your point is not so muech that people ought
to be re-examined in order to discover these things,
as that they ought to be examined in a more effective
way to start with >-*At the very outset, certainly.
That would discover a great many of these cases which
are quite discoverable in youth, and warn the candidate
that if he enters the service he must be prepared to
meet with this diffienlty by and by. ]

1667. Then we come lo the question of whether it
is practicable to have a lest such as you indicate ?f—-
Yes. There is no diffienlty about it. It is the daily
practice of every ophthalmic surgeon, and many medical
men who have had any training at all in ophthalmology,
to defermine such a question frequently. There are
simple methods by which it may be done in even young
children guite independently of anything else. If they
know their letters, one can determine the conditior_l of
the refractionof the eye. It isquite possible; cerfainly
at the age of a youth coming up for a service such as
the mereantile marine it should not Le diffienlt.

166S. Yon take the case of boys enteringr the nuval
service 7—Yes.

1669. It would be practicable in their case *—Yes.
I have warned several myself of the difficulty that lies
before them, if they ventured to go into the service in
the condition they were in, and I have known those
who have gone in and found trouble afterwards. Mr.
Nettleship will support me with regard fo the case of
a naval lieutenant who was ineapable. I have myself
Inown a young bluejacket, and many others. If the
Committee want a demonstration, I am aliving example
of hypermetropia. I could have passed the test, and
got into the “ Britannin™ as a youngster. I had not
the least ides that I had hypermetropin until I was
studying ophthalmology in Vienua. Then it became

. a question of using the direct method of opthalinoscopy,

and T had to find out what my focus was.

1670. At what age 7—The age of 22 or 23.

16%1. Having discovered that, did you consider you
were not in a satisfactory condition to conduct a ship ?
—Well, that depends on the amount of error. If it
cannot be voluntarily corrected, the individual is at
once in the difficulty of requiring some artificial aid—
spectacles—to correctit. Theactualacuteness of vision
is as good as ever, but the focussing of the light on the
back of the eye isnot correctly attained without artificial
assistance. o

1672. Then your second point is: “Isit pract.acable
to maintain the higher standard?™ Do you wish to
describe the method that you would apply ? Of course
you would have Snellen’s test, and you would have
something else?>—Yes. The standard cannot be
maintained, unless you have a correctly refracting eye.
If you accept an individual whose eye is of the first
type here, the liability is that, as life advances, he will
be unable to do the focussing with unaided eyes.

1673. As to the method of testing, could that he

. applied in the ordinary local sea ports >—With facility,

if you employ « properly trained examiner. .

1674. When you say that, could one of the examiners
who now applics the wool test do it P—Probably not,
unless he has had a very decided optical fraining.

16%5. That is to szy, a man who could apply the
Snellen’s test could not: apply this P—Any dominie can
do the Snellen’s test. ,

1676. What is exactly the method? There are a
variety of methods. The chief instrument upon \\:lnch
we depend is the ophthalmoscope, by means of which a
Beam of light is reflected into the eye. That, again, may
be applied in more than one way. One has to examine
an individual in a darkened room, and, at a distance of
four feet, to flash a beam of light into the eye, and to
note the play of light within the eye—what is called
the shadow test.

1677, Is that a simple test >—Yes, perfectly simple.
One trains every medical student in it now. I lave
trained hundreds of students in it. It is not fo he
learned in a day; it takes several months of pretty
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regular attendance. But every ophthalmic surgeon
practises it daily. _

1678. If it is to be applied in loeal sea ports, you
would say that it must be applied by the medical
men P—] would say it should.

1679. I think that is the point >—Undoubtedly.

1680. You know the nature of the examiners who
do the work now for the Board of Trade >—Yes.

1681. Asarule they could not do it withont very
prolonged training >—I would not think of entrusting
it to them. I do not think I should employ them.

1682, I guite understand ?—1I have no hesitation in
saying that.

1683. And the difficulty which mnow arises in the
effectiveness of the test from your point of view would
not be met by frequent re-examinations >—It would be
met, but it would Le rather disastrons to the candidate,
because it would simply defer lis rejection until he
was in a position when he could not turn to anything
else. That is the hardship.

1684. You feel no doubt at all in your experience
that, from the point of view of safety at sea, there does
srrive 2 moment when a man ought to be rejected, if
he je of the type you are describing ?-—Undounbtedly,
that must Te so. I am wnot saying where that line
arrives. That is a very difficult question to answer,
but it may come out later on. I took an illustration,
out of others which I might have taken, of a lad who
actually passed for the Navy with six diopters of hyper-
metropia in each eye. That was a gross illustration.
By straining his focussing muscle he read his test
type, and was in the service for two years. But he
came to me when he found he could not perform the
duty of look-out, and could not read the compass; he
realised he was becoming steadily unfit. I am prepared
to say that anyone who had that amount at any maie
shounld certainly be disqualified. We want to discover
where the real margin of safety is. .

1685. That is rather an extreme case? — Admit-
tedly. L

1686. A boy who could not read the compass within
a couple of years after reading Snellen’s test ?—Un-

doubtedly. The majority of these cases are cases in
which the falling off is much later, I shounld think.
But it is difficult to get the facts as regards the sea
service, because the cause of failure is not iutim:lqu in
the report. The question of refraction is not put in at
all. The occurrence of opacity in the media of the eye
is Dot stated. It may be a refractive error. It may
be an error of hypermetropia, or it'may be the opposite
condition, of an eye which is lengthening in its axis
and hecoming near sighted. It is possible that may
arise after adult life is attained. I know of cases

* of an admiral and a2 naval lieutenant, both of whom

must have passed the primary test, hut subsequently,
in the course of the studies in which they have had to
engage with a view to promotion, I suppose, or through
some mherited tendency; they have undoubtedly
dzveloped near-sightedness. _

1687. What is it they discovered >—That the type
became blurred and indistinet to them.

1688. What is it they discover at sea which reveals
to them that something has happened >—They cannct
recognise, with the sharp definition which they pre-
viously enjoyed, semaphore signals, or the outline of
sharply defined lights, whether coloured or white. It
is just the kind of difficulty which the myope expe-
riences on shore, in recognising his friends on the other
side of the strect, or reading the names on trams, and
things of that sort. Hypermetropin is the same.
Hypermetropia is often called Iong-sight in contrast to
short-sight. We all know the myope, who half closes
his eyes in order to get a distant outline, yet sces well
near at hand. The hypermetrope is credited with
having good vision ab a long range, but his vision is as
bad as that of the myope luter in life, when he can no
longer make the focus to get a definition. _

1689. What is his position with regard to distan
lights >—They are ill defined as he advances in life,
or, if his error be high, even earlier in life.

16930. Tt is not discovered so soon? —It may not
be discovered so soon.
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1691. Is his nerve valuc the same as the other 2—
The actual capacity of the retina to perceive may he
as good. When he gets clear images, by artificial
means or by the exercise of his natural power, in the
case of the hypermetrope, purely by artificial means in
the case of the myope, his nerve value is as good as
the other.

1692. Both of these errors can be corrected by the
use of glasses ?>—They should be rectified by the use
of glasses, and when discovered at any time of life.

1693. Would you like to follow this further, before
we come to the use of spectacles®>—This is a little
instrument, by means of which the light is reflected
into the eye (handing the same fo the Chairman).
Some question arose which distracted me from that
point. This is an ophthalmoescope. The mirror,
which may be either slightly concave or flat, throws a
beam of light into the eye from a certnin distunce. I
am speaking of the practice in a durkened room with a
fixed glow of light. The mirror is tilted, and the
light, as it enters the eye, is more or less accurately

“focussed, depending upon the refraction of the eye. 1

need not go into the detail further, but that is the

“instrament.

1694. The point I put to you remains, that that
could not be applied by an ordinary Board of Trade

"examiner *—No.

1695. Your next point is: “Is so high a standard

‘essentitl ™ You say it is. You consider the present

methed fallacious in the way you have described ?—No.

“You have gone a little wiong. I bhave only said the
" present method of testing does not ensure what is

intended if it leaves out the question of refraction.
That is one way in which it does not ensure it. It
does not ensure some other things, for the want of
using this instrument or something of the sort to
determine what is the real state of the eye.
" 1696. (AIr. Parsons.) May I ask what is intended ?
—That you shall have the security of efficiency. ’
© 1697. (Chairman.) Is there anything more on that
point that yon wish to say 2—T do not think there is.
1698. Then we come to the mext point: “Is it

‘practicable to maintain the higher standard ? "—Yes.
"That depends very much upon whether yon have a

sufficient number of fit persons coming forward with
vision up to the standard which has been set. To
arrive at that is a very difficult question at present,
because so little has been done in the way of extended
observation upon young menin the generul population.

-1 think ‘my brethgen here will bear me out, that we

ophthalmic surgeons see mainly the defectives. We

‘do not view them in relation to their percentagse in the
-general population.

© 1699, And there are no statistics available _Well,

_ there are seattered statistics, but unfortunately even

the school statistics, which are beginning now to supply
us with some information as to the later yemrs of
school life, certainly have not all heen done in a ve

‘uniform way, and the fizures are a little difficult to

compirre.

1700. That is all yather in its ewrly stages >—Well,
in a sense.  For this particular purpose it is inan carly
stage. The thing has been in operation, of course,
ever since we have really known about these objective
methods of examination at all.  There has been plenty
of opportunity if only the right methods had been
applied. ’

1701. Yon mean the eyesight of children has been
tested in one way or another in schools for a considerable
number of years?—It is becoming much more sought
after now. But, apart from that, what I rther wanted
to urge was that had the authorities at the Admiralty

‘insisted upon an eflicient examination of refraction as

well as the simple reading of type, and had the Army
recruit been subjected to the smme, we should have had
an enormous number of statistics to go upon to tell us
whether this standard could be maintained in the
general condition of our population. It is largely a
question of national physique from that point of view.
1702. (Alr. Parsons.) Is it not important to know
what higher standnrd is intended? You do not refer
to the Board of Trade future regulations, but you refer
to some higher standard of your own, I think P—Nay,

Idonot. I am simply taking the standard as it is
here. .
1703. (Mr. Neftleship.) 1914 >—Yes.

1704. (Professor Gotch.) T understand you refer to
the re-testing. It is essential in connection with your
remarks that we should remember that the Board of
Trade re-test for form-vision P —To 3 certain extent,
and up to a certain age; but whether it can he main-
tained even for entrunce is questionable.

1705. (Mr. Nettleship.) It is a question of supply?
—7Yes; of the supply of fit persons.

1706. Or rather of the demand, or hoth “—Yes.

1707. (Chairman.) You say “Supposing refractive
* error to be certified in a rejected candidate, and that
‘it can be remedied by spectacles, are these altogether
* inadmissible ? "—Yes, I raise the question.

1708. Now, what have you to say about that?—
Well, T am not a practical mariner. That isa question
for the practical mariner. As an ophthalmic surgeon,
I find there is a great deal that can be done with
spectacles, where the layman is inclined to think
that the spectacles may be the cause of offence.
Taking the ordinary experience of every workshop,
it is always un obstacle, in the eyes of an employer,
if u man has to have spectacles, and many men would
have difficulty in finding employment. Any men on
board ship with spectacles would have fo submit
to a good deal of chaff, T have no doubt. But the
question arises is it practicable? Tt is a question
for practical mariners to say. I have raised one ortwo
suggestions here—the difliculty, which one obviously
sees, of glasses being damaged. That it would Lenefit
the vision in a large number of cases is undoubted, in
actually giving sharpness of effect. Indeed, it is
obvious that, in the reading of semaphore signals

-glasses of a sort, binoculars and telescopes, must e

constantly employed, and are employed. It is a mere
transition from that to a pair of spectacles on the
bridge of the nose, which might be quite sufficient for
the purpose for many people.

1709. I heard of a case the other day from a friend
of mine who was coming home in a large liner. The
captain was in the habit of neverreading in the evening.
He said others must read to him, and he would not
read. The reason why he did not read or do anything
of the sort with lis shorter vision, was that he was
intent on keeping his longer vision safe, which was so
all important to him. Was he completely in error?>—

I think he was taking excessive precaution.

i710. It is rather an interesting case?—Yes. I
presume he was a man'of 45 or so, becoming preshyopie,
the natural failure. He need not have been afraid of
Jeopardising his distant vision, because he assisted his

- vision near at hand. If his eyes were getting tired or

strained, and he had not suitable glasses, he was wise
to give his eyes a rest.

1711. You make an interesting suggestion with
regard to comparison with the German Army or
German Navy ?—If scemed to me worthy of inquiry.

1712. T have understood that, in certain branches
of the army, spectacles are looked upon, by a certain
number of communding officers at any rate, very much
askance >—1In this country.

1713. Yes >—Yes, hut it is not so there.

1714. T presume that spectacles are more cominon
in the German Army?—Much more. I think the
explanation, perhaps, is this: that, in the first place,
the number of men who have to serve in the urmy is
very much Jarger than in this country. The conscript
system demands that any man, who is not otherwise
physically unfit, must give his services to the country.
The prevalenee of myopia in Germuny is admittedly
considerably higher than in this country. The German
schoolboy spends a. good mnany more hours over his
education than the British schoolboy. I think that
has been worked out guite definitely. Probably the

- same_influence ecomes to bear there as we find among

the Jewish children in the schools in Glasgow, who

have to study their Hebrew outside their school hours,

They present the largest number of myopes by far.
1715. And you think the myopin there is caused

by stud_y ?—7Yes, I think there is an intimate. relation
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between myopia and school life—the education of schiool
life.

1716. We do not lnlow as regards Germany ?—
Spectaeles, I have no doubt, ure permitted in the same
way. Once the principle is admitted of a piece of glass
in front of the eye to correct the refraction, it would he
folly to reject a Thealthy hypermetrope. Apropos of
this question of glasses, I am informed that, in the_con-
stroction of vessels by the United States now, quite a
number are being made with covered-in bridges. That
is a plan of shipbuilding which I lelieve lhas not yet
found much favour in this country, but I am informed
that a good many vessels across the Atlantic are being
Dbuilt in that way. I at once raised the question
*YWhat happens to the front view of the officer on the
bridge?” The auswer was, * Oh, there is a pane of
glass.” Tsaid, “*But surely that must get obscured.”
“Oh,” was thereply, “you can easily wipe it now and
then as it is wanted.” If practical mavigators think
they can do that sort of  thing with a sheet of glass, I
should have thought an officer in a peaked cap and a
puir of spectacles might protect himself even better.

(Cuptain Golding.) For years past the American
coasting vessels have had the watch kept in the pilet
house, they wipe the windows with paraflin to keep the
rain drops from hanging,. )

1717, (Chairman.) Could yon treat your glasses in
the same way ?P—I cannot see why they should not be.

1718. (Professor (fotch.) There would be a question
of losing the spectacles P—Undoubtedly. .

1719. They would have to Invemore than one pair?
—7Yes, they canmot be replaced at sea. There should
be some guarantee that they should bLe taken. It is
purely a question for practical mariners, if they think
they can do it; but it seems hard that a man should
be thrown out for a purely refiactive fuult, when
glasses would carry him throngh. There wre muny
things which can be performed without aceurate
focussing, I am told.

1720. {(Mr. Norman Hill) Doss he do all the

~ accurate focussing required by the use of his binoculars,

if he has not spectacles 2—I should think he must, to
read a semaphore signal. It must be as necessary to
define that sharply, as to define Snellen’s test type.

1721. With - regard to your first case, where the
navigator after incrensing years has lost the keen edge
of his vision, would he still see a semaphore, though he
conld not read the signals >—I should think he wonld
be quite uncertain as to the position, and - wounld
probably see overlapping images of two, where only
one should De.

1722, Is it probable, in the cise of a man who had
been passed and had read his test type correctly, that
his sight should deteriorate, to the extent fhat he
would not know there was a semmphore there ?—It is
quite possible, .

1723. And probable ?—It is hound to be less well
defined, and it might he undecipheruble by him. It all
depends upon the amount of overlapping error.

1724. T think the practice would be that the man

- would always call in aid his binccnlars to read his

signal, or to read the number on his huoy *—I think he
does; I do nob see how men, who are developing any of
this refractive difficulty of which I speak, can get on
without. .

1725. But it might come to the point at which he
would not even know there was rezson for his using his
binoeulars >—It might quite well. He certainly would
not pick it up as quickly ; he might not see the sema-
phore signal was given him at all. There may bea
ease. when one ship wishes to signal to another, such
as a merchant vessel wishing to converse with a man-
of-war, or vice versd, and the officer on the bridge is
not-noticing that his services are required. I Lelieve
that such practice is encouraged between the two

. gervices,

1726. {Chairman.) I suppose there might be con-
ditions under which a man who is always wearing
spectacles would be more likely to pick up what was
going on than if he-was dependent on binceulars ¥—
Yes; the field of vision with binoculars-is much more
limited ; his feld with spectacles is much better.

1727, (Alr. Raymond Beck.) Binoculars are quite
excluded from men who are employed as signalmen for
either semaphoye or flag work, because their hands arve
being occupied at the same time as their eyes.. It
would eliminate all those men who go into the signal-
ling part of the navy or mercantile marine >—Yes.

1728, (Mr. Raymond Beel:) T am speaking with
regard to Mr. Norman Hill's reference to binoculars;
they are quite eliminated for that purpose ?>—Yes. Bat
a pair of spectacles would be still availalle.

1729, (Ar. Norman Hill) Do you think it is
probable that this degeneration of sight, after a man
has passed his tests, will advance to the time when he
does not know there is a necessity for determining what
is in fromt of him ?—7T think it is guite possible.

1730. (ilr. Netfleship.) It would depend upon the
amount of error >—Entirely on the amount of error.
If the Committee would like o practical demonstration
I can give it. If you, Mr. Norman Hill, would put this
convex glass in front of your eye, and make yourself
artificially near-sighted——with two or three dioptres—
you would see at once what the blurring effect upon
distance is. You require no glasses for distamce,
Mr. Hil? :

(Mr. Norman Hill)) No.

(Witness.) With your wnaided eye—say the right
eye in case the other is different—what can you read
of those letters? (Snellen’s {ypes were held up af a
distance of about 16 feel.)

(Mr. Norman Hill) I can go down, I think, to ihe
Tust hut one.

(Wituess.) Now, will you kindly put that glass close
up to the right eye?

(M. Norman Hill) (doing s0). Lean only sec about the
second down. I cummnot see the existence of the line
that T could read with the naked eye. i

(Wituess.) That is the effect of that ygliss, which
has u convex lens of two dioptres. (e sume cxperi-
ment was tricd by the Chairmaa.) ‘

(Chairmun.) It takes away two or three lines. .

(Witness.) That would be the vision of & man who
had two dioptres of refructive error; that is the expe-
rience of a distinguished admiral of my acquaintance.

173}, (Cuptain Golding) {afier trying !hc c.‘r,_pfri-
ment.) I can see the type all blurred with this glass ?—
If you had to define a semaphore signal at half a mile,
you would be in rather a difficulty.

1732. (Capluin Golding.) A much more dangerous
condition would he in navigating among wnlighted
jslands in the dark >—That isanother point. The sort
of thing I mean is the purely refractive difficulty.
The sumne is true, if your eye, with relaxed accommo-
dation, was unable to make the focus.  You wounld have
that Llwred vision that you got with this glass, and
you would require to put-up a glass in order to correct
it.

1733, Is the artificial condition, which is produced
by.the glass, a bad condition of near-sight or long-
sight ¥—No, it is only two dioptres—quite u low degree.
It means a person who would read with the -greatest
comfort at 20 inches, but who would, if asked to tell
the time by a cleck at a dislance, have a difficulty in
catching his train, unless he had a friend to tell him
the time. That is the state of an individual with two
dioptres of myopiu, or two diopires of hypermetropia
after a certain age.

1734. Yousay that is notan exaggerated condition ®
—No; it 1s a very mild condition. '

{Alr, Nettleship.) It is very mild—m everyday con-
dition:

(Cupluin Golding.) T wm sorry Jor those who are
bad. : .
1735, (Chairman.) Now we come to the question
*Is so high a standard essential?"—Yes. Of course
that is a very difficult question to answer. The Bourd
‘of Trade, after employing a cerlain standard of vision
for sixteen years, has now raised the standard. That
is all the information I have as an outsider. Presum-
ably, therefore, they have felt.that the former standard
was not high enough. In that opinion I agree, so far
as the old test was made with - both eyes open. I
regard it as of the ulmost importance that eaeh eye
should be tested separately: .. But Iask on what grounds

E 4
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has the Board of Trade raised its present standard? Is
it based on exact calculation or experiments, with regard,
for example, to the angle subtended by a semaphore or
flag signal, or the visibility of certain standard lights
at a known distance to the normal eye? I am not
aware, and I venture to suggest that no such obser-
vation could be made in faking this standard. It hus
been taken more on a physiologieal basis of what ongh
to be the mean standard of vision, than upon an exact
scientific basis ; and I venture to express that opinion,
because, on my asking the Principul Examiner of
Masters and DMates if he could supply me with the
actual dimensions of the semaphore signals, he informed
me they are not laid down.

1736. That was Captain Harvey >—I do not know
what the gentleman’s name is. Buf there appurently
was nothing to found on, if there was no standard.
Every semaphore maker is a Jaw to himself, as faras I
can see. That is a question, of course, which the
gentleman who is responsible for raising the standard
will be able to answer. I do not pretend to kmow. A
very interesting point follows upon thut. One has to
consider carefully what are the factors which go o
make acute vision. I have stated here that the neces-
sity is, sufficient illumination with sufficient contrast of
figure on the buckground, perfect transparency of those
lenses of the eye through which the light has to pass
to reach the retina, and accurate focussing as the light
passes through, so that the stimulus is applied sharply
and definitely on the back of the eye, on the part which
possesses the keenest perception. It depends on
whether T get this lens at its true focus, whether I get
a picture of the trees and objects outside this room
(thewitness demonstrated his meaning). If I hold it too
far away, I am gelting the condition of the near-
sighted eye, which you artificially produced, sir, when
you held the lens in front of your normal eye. When
I get it here, I have the picture sharp and clear. If I
go nearer, I again get want of definition. T am takine
the outlines of the window bars of thisroom. The first
essential is to have the foeussing just at the right place.
The eye is so proportioned and related that sharp
vision is got, provided you have transparency, and
provided that the light was strong enough as it left
the object, in contrast with its background, to give a
sharp image on the nerves at the back of the eye,
and then that the nerves themselves are capable of
perceiving the stimulus when they receive it. There
are other und much finer physiological points, which
one might detail, as regards the variation of the adapta-
tion of the eye to light. These are very important
factors in commection with the capacity of the eye.
Now, roughly speaking, with an unaided eye, as was
demonstrated a moment ago, if there is a little faunlt
one way or the other, the apparent acuteness of vision
falls off, it may be to the second row of type. From
having been able to vead the bottom row, if there isa
little fuult in the focus, then only the second line can
be rend. 1If there is a little more fault, then perhups
four rows from the bottom, and so on up the scale. I
merely make a very rough statement here. One camnot
make an absolute law of it, because people do differ so
much in their perception, and some would mike out a
great deal more from a blurred image than others.
That a defect can be introduced in that way is quiie
noticeable. But suppose the defect hus been intro-
duced ; take the case of a colowred light; instexd of
having it sharply defined in the back of the eye, sup-
posing the focus is not just where it should be, on
the sensitive nerve plane, but that a diffused circle of
overlapping images, either of light intercepted Lefore
it is focussed or perceived after it has come to that
focus, is received ; then the retina is stil! stimmlated
by an amount of light which will give quite a definite
impression. It will not give a sharply-defined impres-
sion, but it will give & very conscions impression, and
sufficient warning, so that yon may have, despite
of refructive error, men engaged in the actual conduct

- of traffic, who assure me that they have not the

slightest difficulty, though they are only able to read
two or three or four lines from the top, and are not
able to come up to the standard which the Board of
Trade has set down, and they are practical mariners.

1737. Ought we not to take here the question of
the amount of refractive ervor which should disqualify ?
—1I think it is a question for the physiologists and
physicists on the Committee to consider. I could mot
venture to give an opinion. .

1738. I did not know how far you wanted to offer
an opinion ?—I did not want to thrust any views upon
you. There are a great number of questions which
require a munber of experiments to be made. I
could not settle it in this chair.

1739. It is rather a question which you propounded ;
you do not give an answer >—It was for the considera-
tion of the Committee. I would only go so far as to
point out that, in one practical case certainly, where
a man had one-sixth of normal vision, he found he was
incapable. He had to resign from his duties, and told
me so. Hewasa youngfellow. Otherwise with glasses
he could get quite acute vision. If a man with the
naked eye sees with blmred vision, and can with glasses

- get sharp definition, it shows that he has good nerve

power. You may have another man coming forward
failing at the same stage of the test, and no amount of
correction with glasses will correct him. He owes his
defect not to refractive power, it may be, but to
defective nerve power. The Snellen’s type test will
never discover the difference between the one and the
other. A man who with glasses is capable of getting
a sharp-sighted vision is a much safer man than a
man who has defective nerve power.

1740 (Mr. Nettleship,) Nerve power would be
covered by the word * disease ” >—Yes.

1741. Would you allow the word “disease ” to be
substituted for *mnerve power™ *—I should like to
mention both, opacity in the media, and loss of nerve
power. Without a competent examiner, you will never
“discriminate between the two, and it may be important
as regards the light sense.

1742, (Chairman.) Bave we covered most of the
ground ?—I only emphasise the point, that I have tried
to gather, so far as a Iayman who is not a mariner can
do so, some evidence on the point from those who are
more practically concerned with these things; and Iam
assured that at any rate half-ncrmal vision does not
seem to interfere with the carrying on at sea of look-
out duty. I do not say the reading of semaphore
signals ; that certainly requires a finer vision.” But
the look-out secems to be safely performed. The most
practical case I know is that of an ophthalmic surgeon,
a very keen yachisman, who, with his unnided eye,
sees only the third row of that test; and he assures
me that he spends the greater part of his vacation—in
fact I Imow he dces—in yachting and cruising about
the western islands off the Scottish coast, in and out
of traffic; he navigates his own boat with perfect
confidence, without glasses at all, with that amount of
vision.

1743. Is the vision of both his eyes approximately
the same ?—T understand approximately the same, yes.
Certainly his best vision without glasses is &, which
is about one-fourth of the normal. With correcting -
glasses it is §; he has a keen sight then. I think he
is hypermetropic.

174, Does he use glasses P—Yes, as oceasion arises ;
and if he wants to see anything near at hand, he puts
them. on. But he does not require to use them for
navigating. He is one of the instances which goes
further, beeause he tells me that in a nightlight he sees
better without his glasses, despite the fact that they
assist his refraction and sharpen up his acuteness of
vision. I have several friends who assure me that they
require glasses when the light is bright, to get a sharp
definition of some object, but do not require glasses at
night. They can themselves determine the outlines
and coast lines, and so on without glasses. This
gentleman told me he was able to see the vague outline
of & church, off which he wished to anchor ab night,
better without his glasses than with them.

1745. Have you a suggestion to make?—No. I
merely wish to bring these points befora the Committes,
in case they have not occurred to them, as the obser-
vations of practical mariners. If the question of

eyesight is to be brought to a thoroughly practical
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experimental investigation, information might be
elicited in that direction.

1746. On the whole that covers tlie main ground
under the head of Form-vision?—I think it does.
There is a great deal to be said, but it would take me
much too far, as to what we really mean by acuteness
of vision, its dependence on certain functions of the
retina, and its relation to the light-sense, which I
believe is of the highest importance, so much so that I
am uot sure that there should not he a test of the
light-sense as well as a test of the form-sense.

71747, (Mr. Nettleship) You referred fo “two
suggestions towards a solution of the problem ™ ?—I
think those are in relation to the question whether an
ordinary seaman might not be brought under the
survey of the Board of Trade to some extent. I have
not expanded that, because I did not wish to put too
lengthy o paper before you. But I have made some
notes, and I might give an illustration of the fact tha_t
it does seem desirable. I recall the case of a Scandi-
navian fisherman, who came to consult me on one
occasion. He was obviously near-sighted. I suspes:ted
it from the way he walked about. He seemed a little
uncertain abont finding his chair, when he was asked to
git down for a moment. When we came to test him,
we found he was so mear-sighted that not only eounld
he not read a single row of the test type at the ordinary
distance, but he was in actunal doubt whet-hgr a great-
coat hanging on the wall on the opposite side of the
room was 1 man or a woman. It was a gross illustra-
tion, which only shows the sort of man who may be
admitted on board ship, and who may, without control,
be sent to do look-out duty. Iam quite aware that
the responsibility of look-out rests with the officer on
the bridge, and at the present moment it depends
upon the officer on the bridge to determine whether the
look-out is fit for his duty or not. If he is missing
lichts, the officer discovers the fact and he is excluded.
Butif a ship he undermanned, or if the officer has not
had an opportunity of studying the man who is acting
in the responsible position of look-out, he may land the
vessel in disaster before his inefficiency is discovered.

[ The witness subscquently requested that the following
note should be added to his answer :—

In the first place, the extension to seanen in 1906
of the provisions of the Workmen’s Compeusation Act
has thrust upon shipowners and insurers the necessity
for knowing something more about the physical con-
dition of those whom they employ than was previously .
the case, and the Commiftee, of course, knows that
various large employers have now arranged for a
medical inspection of their crews, either six-monthly
or before each lengthened voyage. This practice, how-
ever, is by no meuns universal, and so faras 'I can
ascertain, is in some instances quite superficial, if not,
entirely nominal.  Still, the fact that a medical exami-
nation is recognised as practicable suggests that steps
might be taken to enforce it more stringently. .

Tn the second place, I am hopeful that the physical
examination of school children, which has now been so
wisely instituted, may so far as our “home grown”
seamen are concerned, assist the sume purpose. .

Nearly 20 years ago (1891) I advocated in a publie
lecture, given under the auspices of the Edinburgh
Health Society, that every scholar at the close of
school life should receive a certificate stating his

hysical ability, and in giving evidence in September
1902 before the Royal Commission cn FPhysical
Training (Scotland) I again urged the adoption of this
plan. Utopian though it may appear, I feel confident
that the time will come when it will be adopted and
extended so that every British citizen will kave =z life
record of physical capacity which will be of the
greatest service to the young in the selection of
suitable careers, and a register to which appeal can he
made in case of subsequent accident or diseascinvelving
claims for compensation.] ]
1748. Your yachting friend has fo read signals at
a long distance, I suppose. You talked of his yachting
in and out of the islands >—Yes, that is the other side
of the question. He could without glasses; I do not
think he could read signals without them.

1749. I thought you said he had mo diffienlty in
reading P—I do not think ke will underiake to read
semaphore signals. - .

1750. The lights at night >—Yes, lights at night,
becanse you can pick them up from a blurred image.

1751. He would do so at full distance, as far as
you understand >—He assures me ke can. There you
have two things to bear in mind. In one case, to
read an arm signal you must have sharp definition ;
with lights you have overlapping circles, which are
overlapping & part of the retina, which is just as acute
as regurds light sensec as the central point itsell. He
referred to his capacity to steer in and out, and even
in subdued light to take his bearings from headlands
and so on without glasses 4 V =4,. )

1752, (Mr. Pursons.) 1 think it would be useful if
you could give us some idea of what you regard as
some level of refraction, because, affer all, it has gob
to be a compromise; that is obvious, and what we
want is assistance to form some idea as to the level.
There are severa] points in view, One can very easily
exaggerate the importance of hypermetropia. As a
matter of actual fact these men very rarely do have
look-out duty after they have reached a certain age?
—The officer on the bridge does, and the pilot. The
pilots go up to theage of 70. .

1753. But in pmactice they have Dbinoculars.
Ordinary cases without astigmatism, cases which
would have got in under the ordinary Snellen test,
would be corrected by binoculars P—Yes. If binoculars
are freely allowed for every part of the work, and at
any moment. _

1754. Apparently they are for a look-out man, who
i the person responsible >—But they cannot be always
glued to his eye ; that is the difficulty. .

1755. It would be useful if we could get some idea
from you, as to what you regard as being a dungerous
level from the point of view of refraction alone >—
There are a great, many factors to be considered, and I
think really, at this stage of the inquiry, I might
mislead the Committee, if I ventured to lay down
anything. Tam prepared to go so far as to say, that
a refractive error, which would reduce the vision to
one-sixth of the normal for Snellen’s test-lype, is
dangerous. I know a case in which it was danger-
ous. That would represent about three dioptres of
refractive power. TIf he has three dioptres of myopia,
he will probably also have a difficulty. He will pro-
bably make out the fop letters. My present feeling
is that three dioptres of error in either direction should
be inndmissible. T

17536. It does not matter so much about myopia;
.they will all be cub out by the test ns it stands; itisa
pure question of hypermetropin *—It does in this way :
Supposing a youth passes the carlier test of sufficient
vision, and is not known to be mjyopic, and develops
myopia, and is cut out at the lafer test; are you gomg
to exclude Lim, because he has fullen below the standard,
if, with refractive correction under three dioptres, he
can reach it. ,

155%. You could not have cut him out af first,
because on the first occasion he had not got it. No
alteration in the test would do that, even if made byan
ophthalmic surgeon P—No ; I am speaking now of per-
mitting candidates to use glasses at a later stage, if
need be, instead of rejecting them. ]

1758. I was referring to the rejection of candidates.
What degree of refructive power, whether myopic or
hypermetropic, would you consider necessary, more
particularly in regard to hypermetropia. b,ecause I
think the myope would be cut out by Snellen’s test as
it stands >—If they have it then. :

1759. If they have mot got it, it will not make a
difference ®—They may get it Jater, and it would be a
hardship to turn them out if 2 moderate amount of it
conld be permitfed. _ . .

1760. (Chairman.) Mr. Parsons’ question points to
4 definite matter, namely, what would you do.mth these
youths at the moment when they are examined P—My
present feeling is to exclude all those with known
error. :

1761. Of any kind P-—At entrunce. This is purely
tentative. Really I am not going to commit myself to
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putting it down; I do not think it is right to do so.
I have not the facts to wo upon.

1762, (Mr. Parsons.) That would Le making it even
more severe than in the Royal Nuvy at the present
time?—Yes, but the Royal Navy is landing men in
difficulty Ly their present method.

1763, (Chairman.) We do not waut to press you.
I was only trying to indicate the nature of the point >—
1 think it would le wiser not to do this. There is a
great deal to be done in this question. There is the

whole question of the light-sense in relation to the -

form-sense, of how far the widening circles of diffusion
will still serve a2 mariner for guidance I should be
quite prepared to do it, afterI had carried out investiga-
tions, but T do not think I should be right now.

1764 (Mr. Parsons) I am only asking for your
impression ?—1It is not worth anything. A great many
questions have arisen, since I hegan to write this paper.
I can see that.

1765. (Professor Gofch.) I understand, what you
advocate is, that there ought to be un addition to
Snellen’s test, in order to aseertain whether there is a
certain degree of hypermetropia, without saying what
that degree is *—Certainly. :

1766. To he carried out by :am ophthalmic surgeon -
Yes, I think it would be most desirable. I would go
little further. I think that fo permit a youth to travel
from the Hebrides to Glasgow, or Leeds to London, to
find a clerk or an ex-captain of the mercantile marine
established as a Government authority upon eyesight
is not very creditable to the intelligence of the
comniry.

1767. (Chairman.) Are you speaking of the appeal ?
—No, of the ordinary condition of affairs, because that
is what it is at the present moment.

1768. {Professor Golch.) What do you advocate #—
A refractive examination.

1768, A refractive examination for the benefit of
the people employed >—Undoubtedly.

1770. Tt is for their benefit to Le rejected. or to be
told at once that they will e in a condition in which
they will Le rejected luter >—Yes.

1771. Do you think it is possible fo have 2 re-
Lesting on a less severe scale than the original fest *—
I think, when a1 man has had experience, considerable
allowance muy be made for his judgment in correcting,

1742, That is what T was eoming to; whether it is
not the case that, with real defective eyesight and a
certain ammount of experience, a man will do better than
with normal eyesight without the esperience?—I
believe he undonltedly does. '

1773. There is one other point. You mentioned
just now the fuct that this gentleman with hyperme-
tropia and probably astigmatism said that he could
detect things better more or less in the dark than in
the day *—Yes.

(Professor Goteh.) 1 wish to say that I am a hyper-
metrope of that fype, amd at night I never dream of
walking down a difficult path with my glasses on; I
always tuke them off.

1774 (Caplain Golding.) What is the unit of re-
fractive measurement >—The dioptre,

1775. You say that you eonsider three dioptres
dangerous >—I think about three dioptres. I think it
wonld result in such over-lapping of the images on the
back of the eye, that shurp definition eould not be
cecured.

1776. The glasses which you Jent us 2 moment ago
were only two dioptres »—Yes.

1777. Is that the way in which' objects would
appear to a person with two dioptres >—Yes,

1778. Then I should say two dioptres were dangerous,
very dangerous >—There is a great difference in per-
ception of coloured light and « sharply defined thing
like this largest type. '

1779. 1 am referring to Snellen’s test. If in your
opinion those glasses are only two diopires, T shonld
say it is very dangerons P—JI am quite prepared tc takea
higher standard.

1780, As1 understand it, the refmetive error is of
far greater importance in daylight than at might >—
Yes, I thiuk it undoubtedly is. s
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1781. On the question of its effect on the ability of
a man to pick up lights at night, you do not- express
any confident opinion, how much error interferes with
the power of picking up 4 light >—TUnless it be of high
degree, it interferes very little ; it interferes very little,
until it comes to be a high degree. 1 tiied an experi-
ment_the other evening myself at a railway station. I
looked at a green light with my glasses. I took them
off, and relaxed my accommodation as much a possible,
and I saw what was before a sharply-defined little lamap
of green light spreud jtself out into a diffused circle,
very considerably less in colour value, because I was
getting a much weaker stimulus from the diffiused circle.
1 could still tell it was green, and, on turning to a red
ight, T conld distinguish between the two. I could locate
their position and could have said : “ That one is fhere,
and that one is there”; but had I been asked to read
it off, in the way one reads off the test-type, I should
have been very badly placed.

1782. If a man had the high degree of error, which
would be disastrous in regard to picking up lights, he
would be cut out?>—Oh yes, if he had- that high
degree. o '

1783. By the letter test >—Yes, he would be cut
out, if he had it at the time you applied the test. If
he passes the test before the age of 25, he -imay not
develop it until he is nearer 40. If he is hyper-
metropie, which is the relaxing condition, he may be a
much less efficient person than you thought he was
when you gave him the certificate. =~ -

1784, You - attach great importance to each eye
being tested separately >—Yes. o

1785. Is that to detect disease, or possible disease,
or do you thiuk for safety it is necessary to have two
eyes ?—I think it is very necessary for unyone, who is
responsible for the conduct of traffic, that, if any
slight accident happened to the one eye, he shonld
have another eye which is enough to serve his
purpose.

1786. So yon never would pass a one-eyed man >—1
do not think he should be passed, if youare going to lay
down regulations. I thinktwo eyes ure hettar than one.

1787. If the man was passed, and lost the use of
one eye froma pure accident, not affecting the sight of
the other eye, would you disqualify him ?>—I think in
the interests of public safety I should have to advise
that he be disqualified. But I know one-eyed naviga-
tors at the present moment. In fact, T have a case of
a semman at this moment, whose eye I had to remove
the other day with every confidence that he would geb
a job when he went back as A.B. on the bridge. There
is nothing to prevent it.

1788. And the other ¢ye will remain a good one #—
Yes, it is a good eye. But if by any ehince a smut
from the engine or unything fell into 1, God help the
ship. He lus to stand on the bridge with the compiss
before him, and’ take his word of commund from the
officer. If the officer is passing wp and down, und in
the meantime the man gets some chance smut from
the funnel into his eye at & critical moment, there
would be dunger.  If it was not at o critical moment,
of course he would say: “I have something in my
eye,” ind get somebody to take it out. g :

1789. (Afr. Raymond Beck.) Smuts might go ‘into
both eyes >—Yes. Still there is a 50 per cent. chance
that, it does not get into both. o

1790. (Mr. Norman Hill) A smut in the one eye
might make him see out of the other >—He has not got

‘another. If a mun has one eye, he can navigate, and

he will take the risks; I have no doulst they will oecur
comparuiively seldom. But if you Ly down regula-
tions, I think men should be taken with two eyes Ly
preference,

1791, (Mr. Raymond Beck.) With regard to the
earky part of your evidence and the recommendation
for a higher test, is that purely on behalf of the
candidate, or with a view to getting safety for the
ships ?-~Not confining the question to the Navy, but to
the ordinary maritime service, we ought to be able to
catch these men at their future examinations —Yes.

1792. So that your recommendation for & higher
test-at the start would he purely out of sympathy for
tke men who are going to sea P—Yes. - - -
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1793. It would not affect the safeiy of the Mercan-
tile Marine?—I think I may say, not until a certain
stage.

1794, There is the very interesting case of the
yachtsman; of course, he would have binoculurs at
night >—Yes, T have no doubt he has; he wants them.’

1795. Then with regard to the test you were kind
enough to permit us lnymen to go throwgh, it is affected
very greatly by the suitable position of the light ?>—Yes,
that is most important.

1796, I have recently been through the test myself
in a room which, I presume, had been prepared fog' the
purpose, and [ could read quite essily all the lines;
but when the Secretary held it up, where there isa
light from the window, and a reflection coming down
from the electric light, although I could read the last
line, it was with difficulty; it was somewhat blurred.
A suitable position of the light-is very important >—It
is of the highest importance. ‘

1797. (Mr. Neltleship.) Yes, a suitable degree. of
luminosity 7—I know, as a matter of fact, an examiner
who esamines at two different stations, and he quite

appreciates the fact that there is a difference between
the two, which he has often to guard against, by taking
care that he only tests men when the lightisgood. In
the one case he has un east window, and in the other a
south window. He does not allow the suulight to play
directly on the type, but the room is very much better
lighted. There is one point in relation to your question.

" Of course, to make 2 fair comparison between the test,

which you said you passed in another place, and the
test applied just now, it is not a question of illumina-
tion, hut of the-actual kind of type exposed. .

1798. (M. Netileship) And the length of the
room ?—And the length of the room.

1799. (Alr. Raymond Beclk.) I rather gather that
wherever you went, the type would be adjusted to the
room. I went to an ophthalmic surgeon ¥—Yes, it
would be.

1800. This might not be the right distance for that
type ?—That is so. -That is the point I wanted to
bring out,

The witness withdrew.

. nnyYsoN LarGe, Clerk. of Customs, Deputy Superintendent of the Mercantile Maril}e Office, and Sight
M. Exavys Toest Examiner to the Board of Trade at Great Ymrmouth, called and examined.

1801. (Chairman.) What sort of mumber of can-
didates do you have through your hands ina year?—
The numbers vary. About the beginning of thls’ year
there was a_change in the regulation for skippers’ and
second-hands’ certificates. The numbers, which we
have had for the year 1910, are 28 skippers, 35 second-
hands, and 9 for eolour-vision only. Those nine would
mainly be apprentices, not fishing candidates, but boys
going up for training ships. . .

1802, Those are the numbers for this year np-to-
dute>—Yes. For the previous year we had only three
second-hands and one for colour-vision. You will see
there was an appreciable change. ] .

1803. Does anyone share your duties with you?—
I do the main portion of the duties myself, but during
my absence the superintendent himself performs the
“Or}\éﬂ}. The total number yon have for colour-vision
is not large >—No. That is apart from the ordinary
skippers and second-hands. ]

1805. Would yon mind showing us how you carry
out the examination >—Certainly.

(A. T Ruby was then called and put throvgh the
wool fest by the wilness.)

1806. (Chairman.) Of course we Imesw that he was
a colour-blind boy >—You could see at once, from the
very start, that he was colour-blind. )
1807. Those skeins which he put into the :!'ellow
are in their way quite as bad as the others >—Quite.
1808. You do not notice the contrasts so much,
but I suppose it is quite us bad as the others >—Yes.
1809, There are five skeins; in your expericnee
which of the test skeins do you think the most
importunt ? If you were told to drop ome or tiwo,
which would you dvop >—I find, w:!:h fishing candidates
especially, that this one is a very difficult onc to match.
inting to No. 2. .
(Poi,élﬁ.'l What do )you infer from that ? Do you think
it is n wood test?—I think it is-a good test. 1
find there iz a distinct liability, when a man is even
slightly colour-blind, to put down thet colour (showing
a purple). .During my experience we have lad only onc
candidate who had to De failed for colour-blindness.
1811. You have not had a large number ?—No.
Last year there were, I think, 72 altogether, and only
one of those was failed. He was almost 2 remarkable
case of colour-blindness; he matched every test skein
inc tly.
mwlré-ftﬂ’f }'You have not had-a great opportunity of
seeing which skeins are a good test and which are
and P—No.
* ‘.11813. The bulk of your candidates have passed all
. right >—Yes, but I found the greatest wealmess in the

second skein.  They find the greatest difficulty in secing
that there is any blue in that skein, and they confuse it
with red. :

1814. Have you mnoticed, amnongst those who did
pass, much in the way of nervousness?—Very great
nervousness indeed.

1815. Very great >—Yes, they look forward to the
colour-vision and the form-vision tests with much
more nervousness than to the navigation tests.

1816. Do you find that they tend to fail because
of nervousness in the colour-vision test>—We always
do our best to reassure them.

1817. Youhave found the need of eareful handling ?
—Yes, we always handle them most tenderly. We tell
the men there is no need to be nervous.

1818. You feel that if you do not handle them
carefully, you do not get proper resulis >—If we do not
handle them earvefully, I am afraid thei: intelligence
is such, that we would have to fail them.

1819, You feel that is a real dificulty >—Yes.

1820. Have you mnoliced any difficulty about

. matching the skeins, some skeins having a great many

matcles and others having only a few; does that
puzzle the men ?>—No, I do not think that puzzles the
men very much, except, perhups, in the yellow. For
eximple, there itre a very few pure yellows in the
hundle of wools, and they show a tendency to pick ous
light browns.

1821. They think you want rather more >—Yes.

1822, That would suggest that there should bhe a
rather more equul number of good maiches to the
virious test skeins provided *—Yes; 1 find also that
they pick out yellow greens to a cerlain extent. Until
it is explained to them that we simply want a pure
green, they will wander away into the yellow greens
and blue greens. )

1823. (Mr. Raymond Deck.) Do you think it would
be u reasonable thing to ask a fisher oy browght up
on 2 smack to name the colour that you picked out
there; the skein which you mentioned as being a
difficult one to mutch ? Do you think it would bea fair
question to ask a fisher boy to say what colour it is ?—
No, I should think not.

1824, You would not >—No.”

1825. It isanunusual colowr *—1It is rather unusual
to him; they call it all sorts of nimes. _ ,

1826. Would you expect him to know whether or
not that particular colour had any blue in it *>~——QOnly
by the skeins he picks out 1o match this. Unless he
picks out a skein which is of mixed colonr, he will get
into this {showing a red).

1827, Quite reasonably >—Yes, I should think so.
Of course, a person with normal colour-vision would
see that thai is a mixed colour, that there is a mixture
of blue in it. When men do pick out colours like
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that, they usually see almost at once, when they put it
down, that it does not match exactly, that there is not
a mixture of colours. * i

1828. (Chairman.) You would not think it fair to
test whether he could tell you if there was blue in it
or not >—No, :

1829. (Mr. Raymond Beck.) Yon would not, there-
fore, reject him if he picked a blue >—If he picked a
real blue.

1830. It is reasonable to suppose that if there is
any blue at all in that, he may match it with blue ?--I
should always insist on getting the red.

(Mr. Raymond DBeck.) If there is any blue in it,
by a process of matching you would get to blue.

(3r. Nettleship.) You might, if you could not sce
the red.

(3r. Raymond Beck) 1 am speaking of that
particular skein. If I am right, if there is any blue
in it, T am perfectly justified in getting to blue
through the process of matching.

(3r. Norman Hill.) Or the ved ?

(AMr. Raymond Beck.) Certainly, or the red.

(Chairman.) You would have to go a very long
way, you would admit, before you got to hlue.

(Ar. Raymond Beck.) An enormous way, but I
should get there. I will put it in another way. If I
have 10 colours marked 1 to 10, and No. 5 matches
go. 1, and No. 10 matches No. 5, then No. 10 matches
No. 1.

(M. Nettleskip.) But the 10 are all different, they
are not the same,

(Mr. Raymond Beck.) They are gradmally going
down, until practically every other colour is eliminated
—it might be 100,

(Mr. Nettleship.) 1 think youn have to tell me whut
you mean by * match.”

(Mr. Raymond Beck.) That is what I have wanted
to get from every examiner we have had; what does it
mean? :

(BIr. Nettleship.) What I mean by “mateh ™ in this
test is, that it should look to the peison being examined
identical, or as nearly as possible identical,

(AIr. Norman Hill) But lighter or darker.

(Mr. Neltleship.y Well, yon must say lighter or
darker; but unless you say that, I say they must he
exactly alike to him.

(Mr. Raymond Beek.) But you keep saying to the
candidate “lighter or darker.”

. (BIr. Nettleship.) Then they must maintain the
same constituent colours in relatively the same propor-
tions—the same combination.

(frofessor Gotch.) Have you examined with the type
test:

(Witness.) Yes.

1831. You have only had one case of rejection for
colour-blindness >—Yes, and one case only in form-
vision. : : .

1832. (Caplain Golding.) Is there any tendency for
the candidates to run off into these colows from the
pink >—The only failure we had did take one from that
skein and put it down against it in that way,

The witness withdrew,

Dr. Kany, Grossmany called and esamined.

1833. (Chairman.) I think I should begin with the
outline which you kindly sent us >—I may modify that
a little if you wili allow me. '

1834. You will do what you think right as you
proceed. 1In the first place, you think that Holmgren
wool skeins form a _good preliminary test for ordinary
congenital colour-blindness ?—Yes. '

1835. But even in that case you think there are
exceptions >—For two reasons I consider Holmgren’s

- tests very good. First, they are very cheap, which is

an important thing, because they can be distributed

everywhere.  Secondly, they will certainly sift the great

nutjority of colour-blindness. But they are neither
perfect in the positive nor in the negative direction, I
find. I mean in this way ; that when you examine some-
one who puts together coloured wools which are not a
real match, the same person may sometimes match the
colours correctly with the lantern. I have come across
such cases twice myself. On the other hand,; mauy,
compuratively speaking, are passed by the Holmgren
test, who will not pass the lantern test. What I eall
a luntern test is matching the colowrs.of two points of
light. If T may give the renson, it is on account of
small central colour scotomas.

1836. You hold that the principle underlying the
Holmgren test is paramount >—In this way; I myself
do not like to have’ colours named for this TeLSon ;
that you have only two colours, or three if you like, at
sea—I am referring to the signals—red, white, and
green. Thé white is not white, but is yellow to start
with. T have convinced myself, as you can do, on the
river and at sea, that the yellow goes into orange and
even into red under ceriain conditions. So that it
is almost correct to say that you have only two colours,
red and green. That is why I wanted them to be
matched out of a larger number so as to avoid
guessing. I am in disagreement with seafaring men
on this point, but I cannot help that. _

1837. The Holmgren test is apt to fail, especinlly
with pathological defects >—I said pathological, and
for this reason: I do not kmow whether such cases
oceur with congenital colour-blindness, because those
individuals, whomn I have seen myself, have all been
adults, amd have all been in the habit of either
smoking or chewing tobacco. That may be a coinei-
dence, but I have not seen it occurring in those who
do not. In my experience I have not seen auy cuse

that’ was congenital in children. Therefore I am
inclined to think it is acquired.

1838. The element there is practically an element
of disease ?—Toxic, yes; some consider it poison, some
consider it disease. I call it disturbance. I will not
go any further. _

1839. But your general view, I take it, is that this
daylight test—the Holmgren test—ought to he sup-
plemented by a suitable lantern test *—Yes.

1840. Now, what is the ground for that view P—I
think I hinted it just mow. Because I have found
that sometimes people can pass the Holmgren test
on account of the way in which they handle the
skeins ; they hold them fairly mear. The wools
become, therefore, a larger mass of colour in their
eye, rather than a very small point. ‘A luntern test
ought to go so far, that the point onght to be just on
the limit of perceptibility™the smallest possible.
When you go out tosea you have topick up a light, and
thatlight is very small, just upon the limit of visibility.
The augle depends entirely on the brightness of the
light, and whether it is scattered in the media; but
the light may be so low in intensity that it is almost
a mathematical point, if we can couceive that. With
the skein of wool you get an angle of 10 degrces or
15 degrees or more, which fakes in the whole aren of
the colour-perceiving field; you do not delar your
examinee from handling the skeins.

18£1. You kunow that candidates locally have a
right to appeal to London #~-I did not know that.

1842, And, if they appeal, they are examined not
only by the wool test but also by Sir William Abney, or
his representative, in a dark room, by his spectro-
scopic_test, which includes the small light you speak
of ?-—I myself should mnot mind where the colour
comes from, whether it is given by a small spectrum
or by a light.

1843. Your point is>—That a very small point of
light ought to be seen; that is my point.

1844 A small point is a better final test than the
wool 7—Not only that, but it is practically the test
which is required at sea. :

1845. Which they require at sea >—Yes, no sailor
can object to that.

1846. You also think the adaptability of the eye in
the dark should be considered?—In a very limited
degree. That is a difficult question, in so far as, with
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advancing age, the amount of adaptability to seeing «
very small point hecomes different; it takes a longer
time than with a young eye. If yon look at a very
fine point of small intensity, unless your eye is adapted
for some time to the dark, you do not see anything
else at all. You have to find your point with eccentrie
vision. I believe astronomers know that very well.

1847. Does the adaptability alter with age >—From
my own individual experience it gets a little slower.
That is the only thing I can vouch for from my own
individus]l experience. I remember about 20 or 30
years ago I noticed a little more quickly under normal
conditions, : .

1848. You are speaking of the dark now ?—VYes.
When yon have a very fine point—I will show you
this on the limtern afterwards—especially when you
are not adapted to the dark, you will not see what
colour it is; and for this reason: you ses a fine point
and look at it, and then yon do not see it. If you

look at the side of it, you see some light but not the

colour, Then afterwards you adapt yourself and see
the colowr. :

1849. With regard to the present Board of Tiade
standard light, you say the green light, as used at
sea, is not as easily recognised as the ved light ?P—
That is so. '

1850. You have tested that?—I have tested that

with some captains down the River Mersey, and it is
not as easily seen.

1851. You think it is too dark?—I think it is
too dark. :

1852. It absorbs too much light ?7—If you take it
through the ordinary speetrum you see it is much
darker than the red, which you get from the red light.

1853. Proportionately? — Yes, but that can be
easily altered. Justnow Mr. Tallents was kind enough,
as I had forgotten the specimens which I hought in
Liverpool the other day (I have something very near
to it here), to show me two glasses—light and dark
green; the light green is much lighter than what I
saw., I think you find with many steamers’ lights
the green is much lighter than others. The officers
will tell you that some greens are more easily picked
up ; they are not all uniform. :

{T'he wilness afterwards sent, for the use of the Com-
mittee, a specimen of the ** Board of Trade green™ glass
supplied in Liverpool for ships’ starboard lights.)

1854. You think the same green light is recognised
much better on railways than on steamers at the same
distance ? —Yes. I verified that for myself. I can
only speak with certainty of what I found myself.
I do not know whether it may be due to the steam, or
the water, or io the atmosphere,

1855. Then again, you think that practice on the
part of the individual improves the capacity to re-
cognise green and red lights »—T feel inelined to think
s0, but not from my own expericnce. To me it
remained pretiy much the same. I am nob accustomed
to pick them up at all. Iam never at sea if I ecan
help it, and therefore I have only occasional esperience,
but several captains have told me so. They see them
better, and, in fact, they tell me that the man who
has served on a steamer is infinitely more ready and
able to pick up lights than a mun on a sailing vessel ;
Le has to be more on the alert.

1856. And greater experience renders him more
efficient *—Yes; whether it is simply that he picks
up # lighé as such, and afterwards sees what colour
it is, or whether he is really able to distinguish hetween
the two, I cannot say.

1857. And that is the case with colour-sound
individuals, as you call them ?>—Yes—individuals with
normal vision.

1858, Then I gather your view is that, in a
thoroughly effective system, testing for cclour-vision
should be repeated periodieally throughout a man’s
brought in, I should certainly put in some insurance
system. I should make that compulsory, after the
style of the superannuation system. It is rough on
the men.

1859. Tt is hard on them ?—Very hard. I cannot

-think it would be fair otherwise. A man may fail a

little in his keenness of vision. I come there to

another point with regard to form, which T will
mention afterwards. A man may fail in sight a
little, and just in those years when he is at his best
mentally and has got his greatest experience; he is
absolutely invaluable, and I do not think he cun be
dispensed with. ,

1360. He ought not to be turned out then >—No,
I do not think so. I think he might be supplemented.
But, in any case, the fuct that he does not see things
perfectly ought fo be known. If the deficienzy is
Inown. the danger is half avoided.

1861. Do you think the effect of nicotine, and
other dangers of that soit, are a frequent cause of
possible danger ¥—An occasional cause. Ifis a cause,
decidedly. With regard to its extent or frequency, I
am not prepared to say. I have had little to do with
the testing of seafiring men for the last 15 years.
That matter is all now settled in fixed hands, so I
speak more from my past experience. It is only very
oecasiorally I now come across them, but I used to
have a good deal of experience with them,

1862. T do not know whether we have covered the
ground of colonr-vision. If we have. perhaps you will
take up the point of form-vision. I there is anything
else on colour-vision, perhaps you will kindly mention
it #—I was going to say, I can quite imagine a man
cetting a little bit muddled in the Holmgren test.
He hasa very pale green, a shade he hardly ever sees.
He might easily put on a pale Llue or something
else, especially if it is very pale. 1 think it is quite
possible those cases might oceur; but I think a
little sympathy and patience on thz part of the
examiner ought to be able to get him over that. You
can muddle a man very easily by examining him
rather roughly, and I find, the older we get, the more
we are likely to Dbully owr examinces and patients a .
little. Afr. Nettleship laughs, because he is out of
that now. At the same time, it can he avoided, and I
do not think it is really a danger. There is always an
appeal, as you say.

1863. Then as to form-vision >—I do not Imow
really what is the present quantity of vision that is
required—1 think £8, roughly speaking. _

1864. (Afr. Parsons.) &, with both eyes together?
—That I consider very low. :

1865, (Alr. Neilleship.) The new test is to be £
with one eye, and % with the other >—If you consider
that so-called full normul vision is only medium

“average, then & is a very low standard of vision. I

have 32 easilyl:—nbout 11 to 2 myself. I do not think
1% is too high.

1866. (Chairman.) At any rate, it is not. too severe
a test >—No. As far as form-vision is concerned, I
think there was a question what was the best sort of
test. I do mot think it matters. It may be letters.
T test children with the fork or Laundolt’s ring or with
dots; I do not think it matters much. You have
always a ready means of comparison with your own
vision, if you know your own vision. I do mot think
that 12 at least for one eye is too high, because, when
you have much less than that, you will not find that
your colour-vision for distant points of coloured light
is too good either. You must have sufficient vision
to be able to pick up any light at, say, two miles
distance. Take the steamer that goes at the rate of
‘15 miles an hour; that is not a very tremendous rate,
but it is an avemge speed nowadays. You have one
boat going in one direction and the other in the
opposite direction, and in twominutes they meet. We
have not an ideal sky in these latiludes, and if you
get conditions where it is not clear, you have not
vary much time; you can easily make a mistake.

1867. You are going to show us your luntern test
afterwards >—7Yes. ,

1868. (Mr. Nettleship.) You think re-examination
is necessary chiefly from the point of view of tobacco
scotoma, or largely from that point of view?—May I
add also, from age?

1869. Would it not do nearly as well to re-examine
for form-vision only, and if the form-vision at 45 years
of age 15 still up to the standard, we may take it almost
for granted that there is no scotoma, may we not ’—I
think we may.
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- 1870. It might simplify matters if the re-examina-
tion were limited as a rule to the re-examination in
form-vision, nnless the form-vision were found defective,
and then there might be re-examination in colour too ?
—DMey I put in another point? When you have a
man who is 45 years of age, and who has spent about
20 or 30 years of his life at sea, and he is a sober,
steady man, with good vision, he is a very useful man;
you would not like to lose him; he is mnot easily
repleced by quitea youngster. That man, who has good
vision at 45, is, almost in & cuses out of 10, not what
we call emmetropic, normal-sighted, but hypermetropie,
oversighted. That man has full normal vision in day-
time, but he has not got it at night, and for this
reason, that at night his pupil dilstes. He requires
glasses, and I would like to put in a plea for srlasses.
I have tried to do that for 30 years in this country, and
I have succeeded a little at the schools. T have heard
this part of the world does not require glasses. I
found 30 years ago that glasses were as much required
for school children here as anywhere else. I find the
human animal is the sume, more or less, everywhere.
That mun will not be able to see at night so well without
slightly convex glasses, but he is not allowed to have
them now. If he were to wear them, und it became
known, he would be dismissed on account of had sight.

. 1871. Do you think wearing spectacles at sea
would be practicable >—TIt is practicalile; they wear
binoculars. : '

1872. (Chairman.) You cannot wear them ?>—Well,
he has them there, and they get wet with spray and
steam. It is worse thun his own glasses. I think it is
not fair thuat o man should he deburred from having
them ready in a case of emergency, which is at present
the case. Ido not think it is fair to the passengers
who go with them. .

1873. (ALr. Parsons.) Is it correct to say, as you do
in your précis, “Holmgren’s test is apt to fail where
*“ we have to deal with small colour defects in the
“ vision field " ? They ean eusily pass, can they not ?
—That is badly expressed. I meant the result of the
test is apt to be wrong, to mislend. - . :

1874. (Professor Gotch.) Do you mean a small area ?
—7Yes, n very small area; that is what I mean.

1875. (Alr. Parsons.) If you had to devise tests, you
would have a lantern test, and you would also refain
the Holmgren test *—I think it is very desirble to
have it; it does not do :my harm either.

1876. You think the lantern testis more important ?
—Yes, for the reasons stated. T

1877. By what type of examiner do you think those
tests could be carried ont 2—I think the Holmgren
test can be done practically by anybody. .

1878. And the lantern test >—The lantern test js
not. so easily carried out. I should prefer to have a
trained man.

- 1879, (Professor Gotch.) I donot kmow whether you
will he able to auswer me, but we have Leen told that
glasses are used much more in the Germun Army and
Nuvy and Maritime Service; do you happen to kunow
anything about that *—Tum informed they used to be
allowed to wear them; I do not know anything abont
it at present.

. 1880. We were also told that there were possibly
more cases in which glasses would be necessary in
Germany than in England ; you might have some view
on that point. Do you think that is probable ?—I cun
only judge from the school children. I found from the
very begiuning here an enormous number of children
who ought to wear glasses. But they say—it ocenrred
only the other day—* No, mother does not want me to
wear glasses.” The parents object to it. In this case
the employer objects toit. Iwill give you one example
of what one has to do sometimes. One is sometimes
put in a very awkward position. Many years ago a sea-
faring gentleman came to me, who had a tumour in one
eye. Iwas nob allowed to excise it. I destroyed all my
notes on the case. and I do not know what happened
afterwards. I did not want to be asked.before a
court about it, if it came to inquiry. To my idea, in
about two or three years, the eye must have come out
in any case. He would not have it out, because he
thonght he would lose his status and his employment.

yes

One sees these things, and one does not know what
to do. -

1881. I gather, at any rate, that you do not think
that there is any really large difference between
Germany and Englind on that point?2—I do mot
think so. '

1882. And you think that, if they were examined,
there would probably be nearly the same percentage of
defects in this country >—Certainly. I find it at school.
The children in this country used not to be worked
very hard 30 years ago; they paid more attention to
games than to study. .

1883. Oae question about the colowr, I understand
the lantern test is indispensable for detecting certain
forms of colour-blindness—anomalous trichromies >—
Yes.

188+ Tt can also detect the ordinary colour-blind
dichromies —Yes. g

1885. Then, what is the advantage of the Holm-
gren test, because it can detect one of these, but the
other only with difficulty >—The Holmgren test detects
all the big congenital errors. I do not think it is
absolutely necessary, but it is a preliminary test. You
get them roughly sifted out.

1886. Do you think the lantern test only would he
a reasomubly effective test >—For the practical test of
people who are subjected in practical life to the work
of picking up these lights and kmowing which is which,

1887. (Dr.. Watson.) I should like you to give me a
little more information with regnrd to the colour of the
glasses. I have made measurements of the quantity
of light which is transmitted by the standard Board of
Trade glasses *—The light or the dark ?

1888. All of them. T have the curves here. I will
show you the curves, and. then you will understand
what I am speaking of. (Handing document to the
wituess.) They ure the Board of Trade and also some
German glisses. The point I wish to draw attention
to is, that the percentage of green light transmitted
by the green glass is very nearly the same as the
percentage of red light transmitted by the red glass,
The reason the green looks so dull is because the lamp
behind it contains such a very small proportion of
green 2—Yes.

1889. So that your objection is not so much to the
colour green as to the colour of the lamp behind the
glass ?—In a way, you are right, and in a way I am
right; I think I.am more right for this reason, that
you cimmot get - the light as you waunt it, but yon can
alter your glass more easily.

1890. You cannot add more green; and making
the green light lighter will simply mean that you are
diluting it with white >—You do not put so much
green in, if you put it in that way.

1891, If you have a lighter green, it simply means
you have a white tinge to the green®—Yes; but your
Bourd of I'rade green light contains practically every.
thing blue that there is to be had. |

1892. Blue is all to the good —Yes. You have
a bluish green, the blue of which helps youalso. I dare
say .that is why sometimes people, who are on the
borders of colour-blindness—I will not commit myself
any further—see these things. It is the Llue part of
it which they see. .

1893. Do you not think, if you used a very much
lighter green, you would confuse that kind of people ?
—You mean by the * lighter green ” that green which
the Board of Trade has accepted ?

1894, Or even lighter than that. I mean the one
which, backed by a paraffin lamp, would look brighter ?
—We have at.a landing stage at Liverpool greens
without any Dblue—no noticeable blue. Those lights
appear yellow at a distanece under certain atmospherie
conditions, and lose all their green appearance. If you
choose a more bluish green—I prefer to call- it pea-
cuck blue-~then you have an additional safeguard, and
you see this light as very different from the red and
the yellow light. = .

1895. We may take it then that, when you recom-
mend a lighter green, you would not recommend one
which. contains more - white, or which Iooks “more
towards.the yellow. side of the green >—You take off
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a great deal of that hy your blue admixture; you
let the blue-green part through much more. You get
more white light too.

1896. I take it you would not have a brighter
green, if it were a more grass-colowred green; it must
be a blue green ?—T¢ should be a bluish green. I may
szy this, that, as far as I have observed a very small
point of real green light cannot be distinguished at a
certain distance from a blue light.

1897. On the question of seeing a green on a
railway, you stated you had not anything to say in
extension on that point >—I can only tell you that the
greater amount of vapour or steam or spray on the
surface, the harder the green light is io distinguish
from “white” or yellow.

1898. You do not think it might be because it had
an electric light behind it >—Which one ?

1899. In the case of the one on land >—I do not
think they often have the electric light. ,

1900. In some they have »—In some they have, but
not in all. : ,

1901. You do not think that would be the reason ?
—No, I do not think so. :

(Professor Golel.) There is no evidence that the
gluss is the same, .

{Dr. Watson.) No.

(Professor Golch.) It is not the Board of Trade

ulass. '
u 1902, (Dr. Watson.) Then there is a point about
the red looking so much brighter than the other. Do
you mean by that that when you are close up you mre
on the point of losing sight of ¢ither of them *—No.
I saw the red much clearer than the green one at a
distance.

Dr. AkNoLp CHAPLIN

1908, (Chairman) You are medical inspector to
the Peninsular and Oriental Steam Navigation Com.
pany >—That is so. _

1910. I understand, from the outline of the
evidence you have kindly giver us, that all candidates
for the post of junior officer are medically examined ?
—Yes, ,

1911. And tested hoth for form-vision and” colour-
vision by yourself >—Yes.

1912, Previous to heing accepted >—Yes.

1913. And that is quite apart from the Board of
.Trade inspection >—Quite apart. Tt 'is for the Com-
pany’s purpose entirely. .

1914, At what age usually does that take place in
the first instance “—The age is from 19 to about 23..

1915. And then is it repeated >—Only if there is
some special reason for deing so. .

1916. Unless there was some special defect which
was perceived, they would not come before you aguin ?
—No, except in the cuse of illness. They all come
before me, in the case of illness, to obtuin a certificate
of fitness for service again; aud then one generally
asks them to go through a few of the sight tests.

1917. That is to say, if you have them bhefore you
for gencral health, you like to put them through a
vision test >—1I prefer to look at their eyes too,

1918. Do you find many defective >—MMy experience
has been rather good in that respect. I have not
often found uny one defective. If I have, it las

generally been due to ill health, father than to any

speeial defect of the eyes themselves.

1919. On their second visit to you, do you some-
times disqualify them ?—I cannot siy I have had to
do that yet. I was looking upthe subject. I have not
had an instarice of that yet. ‘

1920. How long does your experience extend ?—
Ten years. '

1921. The man, who passes you first, passes you
again later on, broadly speaking ®—Yes.

1922, Both for form-vision and colour-vision ? —
That is so. : :

1923. You have hardly any exception >—1I have had
very few exceptions—hardly any at all.

1924, Then if we may take the nature of the test,.

taking the form-vision test first, you take the ordinary

Dr. Kary GROSSMANN_. [ Continued.

1903. We were conducting some experiments last
Saturday, and we found it was the other way round.
We actually measured the distance, and we could see .
the green after the red had disappeared with an
ordinary ship’s light. I wondered whether it was an
impression. Of course one’s impression comes from
the fact that, when the red does vome in, it is much
brighter; but, if you are a distance away, you see
the green after the red has disappeared ?—I have
found it to be absolutely the opposite. It may be
that the lights I saw were not so bright in the Limps
themselves or thut the glasses were particularly dull.
They vary. :

1004. Your observations were made when casually
going about *—No; I went to the estuary alone and
also with some of the captains, one especiilly, and,
although my sight is keener than his, he always saw
the green hghts first. But I am absolulely without
practice in this respect.

1905. (Chairman.) Would you like to show us your
lantern *—Yes.

1906. Will you pructise on some of us ¥—Yes.

1907. (Professor Gotch.) Wonld you mind practising
upsn Mr. Tullents *>—Certainly. I always use a mirror
for testing. It gives me an opportunity of having the
examinee on one side of the lantern, whilz I am on the
other. ' '

1908. (Chairman.) Where do you have your
examinge *—By my side, he can turn his disc with
coloured lights to match the one I give him on my dise,
and I can vary the size and the intensity of light.

(M. Tallents then went through the test with the
witness, why stated that he had passed the test, so far as
it wenl. The witness afterwards produced and explained

various apparatus lo the Commitice.)

cilled and examined.

well-known sheets of type?—Yes, the ordinary well®
known sheets. I change them frequently, and I test
in the usual mammer by the ordinary sheets of types.
In fact, precisely in the way Inid down in the instruc-
tions of the Board of Trade, with the exceplion of
the distance at which candidates have to stand from the
type. : :

1925, That differs >—Yes. )

1926. Is your distunce longer *—Much longer..

1927, So that it is a severer test®—Much more
severe. '

1928. Do you have the sime sheets as the Board
of Trade?—No. I forget what the mune is—Snellen’s
types, I think. _ : .

1929, (Dr. Wuatson.) The point-is rather this, the
Board of Trade use the type at a certain distance. If
you use the Board of Trade sheets at a longer distance,
it will be n harder test; but if you use somebody else’s
at u longer distance, it may be the same?—I do not
know what the Board of Trade ones wre. I have always
had Snellen’s types.

1930. Yon use them at six metres >—Yes,

(Dr. Walsen.) That is the same as the Bomrd of
Trade, .

1931. (Chairman.) Do you demand the same
standard as the Bourd of Trade®—Yes, as near s
possible. :

1932. What stundard is that *>—The first form of
test is with both eyes; after that one eye is shielded
und then the other eye; and if the other cye is
practically the same, it is all right; but if there isa
grievous defect in one eye, that means rejection.

1933. Are you familiar with the new Board of Trade
test >—The recent one you mean ? '

1934. Yes?—No. It wasonly the week before Inst
I examined a eandidate. who had his certifiente marked
with the higher form-vision. test. That is the first
experience I have had of it.

1935. Because that demands what may roughiy he
cilled full vision from one eye and half vision from the
other eye >—Yes. In this case the man had full vision
with both eyes. .

-1936. Is your test more severe than the Board of
Trade test, as I described it *—I think I would require.
rather more in both eyes.
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1937. (Dr. Watson.) More than the new or the old ?
—More than the old.

1938. (2Mr. Parsons.) Have yon not any definite
line #~-No, I have not any definite line. Of course, if
a man is quite unable with one eye to make out the
types, without going very mear, I look upon that as
bad; but if it is only a small amount, I take no notice
of it, provided he can read guite well with both eyes.

1939. (Chairman.) With regard to colour-vision,
you use the wool test 7—Yes, precisely as laid down in
the Board of Trade regulations.

1940. You have five test skeins *—Yes.

1941. Do you consider thatis a good test on the
whole ?—¥ think it is a very good test. I mwmstsay 1
think it is a difficult test to do also.

1942. But if properly carried out ?--If properly
carried out, and with proper time at disposal, I think
it is o good test. '

1943. Bat, as a matter of fact, you do also fre-
quently test with a Jamp ?—Yes. That is, T might say,
really complementary to the other test.

1944. Do you put them practically all through the
wool test >—Every one, yes.

1945. And then you sometimes have the other in

addition >—Yes. I may say the lamp tests were really
devised to represent as far as possible the lights on a
ship at sea—the white light, the green light, and the
red light. They can be extinguished and lighted agaia
rapidly, and altered by means of shades in front of
the lamp. If a man could not pass the wool test, I
should take mo more trouble with him over the other
test.

1946. You regard that as a kind of test which, I
suppose, the candidate would rather like?—Oh, he
would like it, yes.

1947. Bat, as I understand, you would regard the
wool test as a much more stringent and effective test
from your point of view ?—I think it is a much more
stringent test. Theie are only two particulars with
regard to the wool test that I have to object to. It
is quite a good test, I think, and my experience with
it has heen satisfactory; but there are two ohjections
T have to it, which are not after all very important, but
still they are objections. , _

194S8. One is that you canuot keep the colours
clean ?—Tt is very difficult indeed.

1949. And the other is, the colours tend to fade ?—
Yes, even if kept carefully closed, I know they fade.

1950. But, apart from that, if a man fails in the
wool test, you would mnot take the trouble to put him
through the Inmp test >—No, because, as I say, Ido
not think the lamp test, as I use i, is, strictly speaking,
a good test for colour-vision; it is merely a test for
his readiness in picking out u light quickly at sea, or
something of that kind. He would have to be sound
in colour-vision hefore I should put him to that test.

1951. Have you had cases of this sort, of men who
have passed the wool test, and have failed markedly in
the lamp test >—No, and I think, as devised, it would
be impossible for a man to do su—quite impossible to
fail with the Jamp test, if he passed the wool test
properly. I do not see how he could.

1952, You have mot come across cases >—No, 1
have never come aicross cases.

1953. Then I gather that you can recall only three
eases, in which a enndidate, who had passed the colour-
vision test of the Board of Trade, failed to pass your
test, >—That has heen so; only three cases of which
I have a record. :

1954, Practically all of them will have been before
the Board of Trade, before they come to you?—Oh,
yes; they have all of them passed the Board of Trade
test. hoth for form-vision and for colour-vision. They
cannot. come into the Company, until they have their
second mate's certificate,

1953. And this is an extia security on the part of
the Company *—Simply on the part of the Company.

1956. One of these cases you had wasa very bad
one ?>—Yes, a very bad one: it was a very bad state of
colour defeet. I have often found the form-vision not
up to the mark, but in regard fo colour-vision, I think
you will see on reference to my summary, I saw only
three instances of colour-vision defect, after they had

passed the Board of Trade test. That wonld be dealing
with some three or four hundred cases.

1957. Do you think it is at all possible that the
bad case may have been due to some disease?—I do
uot think so, because T had the man before me on more
than one occasion, and he was not ill in any shape or
way.

1958. Do you think by some means or other he
had fluked through the Board of Trade test >—I can
ouly ook at it as a fluke, hecause it was a very bad
case. 1 do not know at all how it happened. 1t was
quite an impossible case. '

1959. In form-vision have you failed a certain
number > —Yes, I have failed a certain number. I
would like to qualify that by this statement, that a
good many of those failures were due to the fact that
the health was not quite good, but after a time the
form-vision became quite all right again.

1860. I think you give them a second chance °—
Yes, if I think there is some possibility of their
getting all right again, I say, “Go away, and come
“ up in a month's time, and I will have a lock at
“ you again.” I have known men, who have not
sautisfied me in form-vision, go away aud come back
and do quite well. '

1961. Have you any statistics of the number who,
during the 10 years, have been finallyfailed in form-
vision by yourself >—I have not any complete sta-
tistics, but I was looking up the causes of rejection,
and whereas the colour-vision has amounted to three
only, the others would be somewhere between 10 and
20 ; but not a large proportion in any ease. I wonld
like to suy this, that, when I have rejected & man for
form-vision, and have told him he can come up again,
sometimes lie has not troubled to come up again; so
that, of course, I do not know what has happened, or
whether he would pass or not.

-1962. You are obliged to call him a failure P—Yes;
but judging by the men who have come up again, I
think, possibly, he would have been able to pass. Itis
rather difficult to give you the percentage of rejections
in form-vision, because, as I say, when there is some
little defect, possibly the man goes to some other
company and takes service there, so that I do not
know what the final result is.

1963. Your general opinion is in favour of a pretty
stringent test for form-vision >—Yes.

1964, T gather that you think that the more rapid
rate_at which ships travel makes it more imperative ?
—Yes, I think so.

1965. You feel clear about that >—Yes, I do feel

very clear abont that.

1966. You think it has made a real difference P—
I do. I think it has made a difference.

1967. And do you think that is the general view
on board ship?—Well, T have lheard a good many
people say, that they would like fo be able to sight
things rapidly a long way off—buoys, for instance, and
various other ohjects.

1968. You think a man, who had only half form-
vision, we will say, in both eyes, is not an effective
person ?—I should not say he was effective.

1969. I gather, from the last words in your outline,
after the criticism which you have already given us of
the wool test, that you would prefer the lamp test ?—-
I have not made that quite clear. The reason I prefer
the lnmp test is, because I think possibly it might be
more easily applied. I think the wool test requires
an enormons amount of care, and I think possibly the
work would be got fhrough in a quicker way with an
efficient lamp test.

1970. It is nob because you do not think the wool
test is perfectly sound at its best >—No. My expe-
rience with the wool test at its best, with time, is
that it is quite a sound test. As to whether itis a
very stringent test, I should like to say that I think it
o very stringent test too. 7 .

1971. It wants to he conducted under the best
zonditions >—TUnder the best conditions; and I would
like to say, I think it always requires a man witha
certain amount of expert knowledge in conducting it.

1972, I see that. You think the lamp test is more
easily conducted by an average man ?—7Yes.
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1973. The Holmgren test wants a good deal of
tact and understanding, as to how to handle a candi-
date —That is so. One has often thought, < Well, if
# T had not been quite so rapid, or had interfered a
 little more, the man would have done better, perhaps,
# with the wool test.”

1974. The view of the company with regard to its
own special method of re-examination is, I suppose,
justified on the whole by yomr experience *—I think
so, yes,

1975, 1 see you say you re-examine the oflicers as
ceension arises >—Yes. That referred to the question
of illness,

197G. The case you mentioned just now >—Yes. T
should like to mention a point with regird to com-
manders. Supposing a commander is ill, T do not
look at his eyes.

1977, You do not *—I donot look at a commander’s
eyes. I have never dome so. unless it was a special
question of eye disease.

1978. Have you any opinion as {o the wuse of
spectacles by officers ?—I do not think glasses shonld
be used.

1979, You do not >—No.

1980. What is your ground for thinking so ?—Well,
I use glasses myself for reading, and I know the
diffienlty, in the first plice. of keeping the glasses in
the proper position, and. in the second place, of keeping
the wglasses quite clean. T can well understand, there
micht be many conditions, where the damp and mist
and fog, and so on, might very soon dim the glasses.

1981. Is the general view of the company against
the use of glasses by officers P-—Yes, against it.

1982, Are they prohibited >—They are prohibited.
I lelieve. No officer on board ship, except a surgeon
and purser, may wear glasses while on duty.

1983. Except the surgeon and purser >—Yes. That
is on duty, of cowse.

1984, (Mr. Nettleship.) For long distance >—They
are not allowed to use glasses, while on duty. for loug
distance.

1985. (Chairman.) Mighi they use glasses to look
at the chart >—Oh, yes. 1 suppose many do. That is
amother point. I am speaking of when vn the bridge—
when on the bridge and on duty.

1986. Do you cousider thit prohibition is thoroughly
justified *—I do.

1987. Because a certain number of your older
officers wonld have their vision improved if they could
use their glasses >—I quite admit thaf, but then 1
was not speaking so much of the older officer. My
poimt was that we should very soon have a large
number of young officers coming in struight away.,
with defects corrected by glasses.

1988. Trying to pass your tests >—Yes.

-1989. You think that would be unsatisfactory *>—
T do. T think it would be must mmsatislctory.

1990. But the older officers might be put in a
different class ? — Yes. I expect that possibly the
majority of onr commanders, at the age of 50 or over
30, use ulisses for reading and looking at charls;
I have no doubt they do. I hive never tested a
comnander’s eyesicht yet, unless T have been requested
to do so. :

1991. I understund the general prohibition holds
with regard to them, that glasses should not he worn
on the bridge P—Yes, T believe sc.

1492, That is the rule of the service? —Yes, that
is the rule of the service, that glasses should not
be worn. :

1993, (Ar. Norman ITil) Can you give us any iden
of the mmmber of officers who pass through yomnr-

huands in the course of a year*—Do yon mean new
candidates ?

19¢4. How many examinations, roughly >—From
30 to 40, I should say.

1995. Of comrse, you always have a good many
more applicants on your books for the position of
officers than you have vacancies >—That is so; althoush
it has not been so during the last two or three years.
beeause there has been a dearth of junior officers.

1996. There has been a distinet falling off >—0Oh,
yes; there has been a dearth of jumior officers for the
last two or three years.

1997. But you ave still able to kesp up yomr own
standard >—Oh, yes, quite uble. There ure enough. 1
will not say we ever have o longr list of junior officers
wiliting to come into the service.

1998. There used to be a long list >¥—Yes, [ Lalieve
there used to be a very long list.

1999, Novw, there is always a list *>—Yes, there is a
list, but I think officers come into the service very
yuickly, possibly within a week or two ora month of
the time they huve passed.

2000. As I understand it, with rerard to form-
vision, you insist that 2 mun should have full nornal
vision with both his eyes as shown hy the lettering -
Yes.

2001. And if ke has got that beyond question, your
requirements for each individual eye are not so strict ?
—They are not so strict as for beth eyes together.

2002. Nothing like so strict >—No. I would let go
it defect in one eye, unless it was very grievous,

2003, Would you let a one-eyed man go?—No. I
would not. I had one, but I rejected him.

2004 What would the one eye huve tocome up to ?
—The one eye would have to be very nearly first-class
vision.

2005. It would have to be very near *~Yes, but 1

would not take a one-eyed man into the service.

2006. Have you had any cases brought hefore you,
in which casuvalties have happened to the ship, where
a question has been rmised as to the eyesight of the
ofticer or of the look-out man *>—No, not one.

2007. Or ever heard of one ?—I have heard of one,
I think, before I had anything to do with the company,
but I never had anything to do with it. In the last
ten or twelve years T lave had nothing of that sort
brought to my notice. I mighi{ mention there was a
case of u pilot in Australia, who was in charge of 2

“ship called ** The Australia,” which went on the rocks
at Point Nepian. I believe there was a question there
about his sight, hut, as a matter of fact, the reason
of the ship going on the rocks, T believe, had nothing
to do with that at all. _

2008. (Captain Golding.) You say you do nut
examine a commander’s eyesight; but there was one
commander who vetired on aecount of eyesight, T
think, I will hand- you his name; I would mther not
mention it. He has retired. Was that disease® (The
name was handed to the wilness.)—I said except there
is some specinl disease I do not examine them. 1In
this case, which you are mentioning, the commander
had a very severe attack of iritis. He was treated
for some time, and it did not get well, and of comrse
it was impossible for him to go to sea. His eyesight
was so bad, that he conld read no print of any kind.
but I am glad to say that now e is very much better,

2009. It was disease in that case?—Yes. T said
specially that in the case of diseuse I should have to
do so, but in the ordinary course, if I see 2 communder

. on sick leave, T do not ask him to go through the test.

(Chairman.) We are very much obliged to yon for

your evidence,

The witness withdrew,

Me, C. DEreEREGx Mansialn, F.R.C.S. ealled and examined,

2010. (Chatrman) T understand you have taken a
gond deal of interest in this matter ¥---Yes.

2011, You are a yachisman, as well as a scientific
mun *—Yes; 1 have spent a good denl of time at zea
i one way and another.

Q a200

2012, You think that any test for colour-blinduess -

chould enable the examiner to say at onee, whether
the man is fit or unfit to rend coleured signal
Tights at. night ¥—Yes. The chief renson 1 have for
saying that is, that many coiour-blind people get to

¥
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know that they have made n mistake, and for the next
few minutes at least the\' will not m.lke the same
mistake fgain, - -

2013, Then also of cowmse he must know the
colour of any flag which may be hoisted >—Quite, -

201+, And the test should be delicate enough to
enable the examiner to reject a candidate, who makes
one really bad mistake in the naming of a colom*—
Yes, because it seems to me, if u person sees a light
and gives a totally wreng name to it, his vision would
be sufficiently bid to cause his reiectmn, and he
would probably do the same thmv again nnde1 serious
conditivns.

2015. From that point of view you thml. thnt w ]nt
might be called the match test, matching colours or
xtrhts is untrustworthy ¥—I do.

2016. And, from that point of view, you would
condemn the Holmgren test »—Yes.

2017. I have no doubt you have put a good many
people through the Holmgren test >—Yes, a t'ood many.

2018, Have you found ufter they have been thr ough
that, that you were able to prove colowr-blindness P
Yes. certainly.

2019. How is it they mimaged to get through it?
What is your view of the method »~—My view is that
certain people, who have no very clear idea of what
- colours are, will be able to put two objects together,
which are of the same colowr. without really kno\nnrr
what they are; they go by amount of shade. T.lke,
for instance, the green 1 wool. They know by the colour,
and by the amount of light it reflects, that it is pro-
bably green; and -1lthou°h they mmy not see it as
such, they may be quite ctpable of putting other colours
together, which look very much like it, especially after
they have had practice in it. '

2020.. You think, after they have been practised in
it, even u skilled examiner may not be able tfo detect
their fanltiness ?~I do, certainly.

2021. And you think the same people, who get
through like that, when they are faced with Inmps at
night at a distance, wonld break down *—Yes, I mmn
certain those people would.

2022, Aund it is from that point of view that you
think the lantern test is really more certain and more
effective 7~ Quite. Another thing is, of course, it is
t]le correct ]l-ll’l“!l" of (,OlUlIl'S W ]l]Lh isalw; .l)S UELGSS‘H')'
in their partienlu work.

2023. When they get to sex, they have o see the
light >—Yes ; they hive to see that it is a red Light, or
a green light, or a yellow light, and act accordingly.

2024 Theu, as regards the lintern, have you
esamined a good my; m}.—-Y(,s I huve seen a great
nany lanterns which have been in use, :md the Fault
which so many of them have is, that they have only a
few slides, and those are very often not capable of
being modified ; that is to say, yon can run up a red
ll«rht. i green ]lu']:t. a yellow light, und a blue light
perhaps, and then you cannot nmd:f) those lights, aud
very often n person who his seen that lantern before
will know, by the amount of illumination, how much
light is coming through, and in that way will probably
be able to name the colours correctly.

2025, They may be pussed through-in the same
order >—They may be passed t]ll‘Ullf:]l in the swme
order und the same wmomnt of light. These pueople
are sometimes very sharp in detec,tmg the mmount of
Jight which comes through ; they have seen it before,
and know how much it is. Whereas in the ordinury
avoeution of a seaman he sees'a light in an unknown
or varinble atmosphere ; he does not know how strong
it is ; he does not know whether it is 2 weak light close
to him or o str ong light far away, and he has to judge
that,

2026. And you think that a good lantern ought to
regnlate the amount of light passing through 1 do.

2027, And onght to be able to vary the colours as
readily and easily us possible?—Yes, I think you
ought to be able to put up dark shades, and dark-
colonred glasses in front, so as to diminish the amount
coming throu-rh and modify it accordingly.

2028. And those conditions are fulfilled by Dr.
Edridge Green’s lantern >—Yes, quite.

2029, 'What do you think about the spectroscope
test °—I think the spectroseope test—I refer, for
example, to the spectrometer used by Dr. Edridee-
Green—is the most delicate that there is. As spectial
light is the fundamental ‘origin of eolour, there we have
them. By that means you can tell whether a person
sees all the colours he ought in the spectroscope, nnd
the relative positions which tlley oceupy in that
spectrum.

2030. Of cowrse a test of that character conld only
be earried out in a lnboratory ¥—Yes; it is decidedly
complicated ; it takes some time, and from a praetical
puint of view I think it is seldom necessary. :

2031. But you would approve the present arrange-
ment, by which that is one of the finul tests in all cases
of appeal >—Oh, I should, certainly.

2032. You think that is sutisfactory ?
spectroscope is distinctly satisfactory.

2033. I gather that the lantern test—I presmme
effectively carried out, as you have described it—is,
in your opinion, a pretty effective har to a dangerous
colonr-blind man *—1 do.

2034. That is to say, you bave not seen a colour-
blind man who has passed a good limtern test?—
Never.

2035. Does that mean that a good lantern test is
fairly frequently used in your ordinary practice ®>—
Yes, quite.

" 2036. You have put a good many through >—Yes,
a great many.

2037. And those whom you have put through what
you consider a proper test, you believe to be thor oughly
sufe *—I do.

2038. Whereas you think some of these people
might have passed the wool test >—I do, certainly.

1OJ‘) Then, hoth for form-vision and colowr-vision
you want a specially skilled examiner; I presmne youn
would say a medieal man?—I should. I think it is
decidedly important that that should be the case—a
person who is nsed to examining eyes more particulndy.

2040, Do you feel that specially about the form-
vision test »—Not so much perhups as the colomr-test.
because one has to draw a bhard and fast line. The
rules give you that a man must see at least so much,
and it is fairly easy for anyone to mrive at @ coneln-
sion as to whether he sees it or whether- he does not.
In a delicate thulﬂ' like colowrs. I do not think it is
eisy

)104-1 You want more skill >—Certainly.

32042, Therefore, your view wounld he, if it were
possible, that. for the present examiners employed by
the Board of Trade, there should be substituted people
with more skill “—1I should certainly say so.

2043, (Myr. Neftleship.) 1 suppose you really menn,
that yonr experience would be. that every colinr-
Dlind person you have come across does make & mistuke
in the lantern test stmight away?—Every dangerons
colonr-blind person would, certainly.

2044, And if he does not make a mistake in the
lantern test straight away. he is not dangerous, that is
the point >—Yes.

2045, That is your practical conclusion, 1 suppose *
—7Yes.

2046. How does that fit in with the fact that
colour-blind pefsons are (uite well known to name
the colours rightly, although they are colour-Lilind-—
to muke mistukes at times and not at other times?
“Why should it always happen that you should always
hit him off the first time ?—That is mther tukinge it
the other wiy round.

9047. I want to look at it the other way rennd —
What T meant was that if a person made a gross euor_
1 should not mind how many thues he corrected that
error; T shonld consider he was not a safe person.

2048, But supposing he did not make it the first

T think the

time, are you coutented >—Oh, no; I should give him

a lengthy examination.

2049. I you go on long enourh you will spot lnm ?
—7Yes, 1 believe so.

2050. Without wools at all >—Yes.

2051. Have you seen a good many pass the wools
and fail with the lantern ¥—Ob, yes.
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.2032. You could put your hands on a gvod many
records, perhaps?—Well, a case occurred only last
week at Moorfields. T have not his name, and I do
not know that I could put my bunds on any of them.

2053. There mre very different staztements made
about that. Some say it is rave, and others say that
it is very common, and it is dificult to get at the
facts ?— This particulm individual I saw had been
examined considerably. 1 Jmew ubsolutely nothing
whatever about him. He had been  examined by a
member of the stalf and varions clinical assistants
and they had spent a lot of time over him. One of
the men came to me and said, * Will you look ata
case of colour-blindness** T said, ** Yes. - Where is
the lantern ?” He said, * Oh, I de not know.” He
went, and gotit. I put up- an orange-coloured light
and the man said it was green. That was the first I
pub up. That person had “been passed as being corr e(,t.

by the Holmgren test.

" 2054. Then why did your clinical dSSlstd.nt; suy he
was colour-blind >—I do not kmow what he originally
came to the hospital for. Ihad not seen the patient
before, but the reason why the assistant was suspicious
was, because he had touched.some other colour, 1
think, instead of blue. That. made him not quite
certain about him. However, the ultimate result was,
that he was passed by the Holmgren test us being

- correct. The first light I happened to shoy him was

an orange one, and he cilled it green.
2055. He had given some suspu,wn in the wool test,
I snppose ?—Pr esulmbly

Mr. C. DEVEREUX MARSHALL, F.R.C.S. {Cautunud‘

2056. (Mr. Parzons.) Did you put him throngh the
wool test >—No.

2057. ‘Do you generally put themn through the wool
test >—Very often. This case did not belong to me..

2058. But as a general 1ule P—As a- general rule,
yes, I go through ev erythmr' I can.

'2059. 'l‘hrough the wool hefore the Iantern, or vice
versa 7—Not necessarily the wool before the luntern.

2060. Supposing an ophthalmic surgeon had the
testing, wonld you still retain an appeal >—There is no
reason why they should not -be appealed from. An
appeal is always a good thing.

2061. How would you arrange the examination?
Suppose they were ophthalmic surgeons, would you
control their examination, or give them free scope to
do what they liked #—3 have no doubt there wonld
have to be certain rules and regulations got out for
them, but I think that a person skilled in the examin-
ation of the eye would be able to detect all cases of
defective colour-vision. . - But I should not ohject to an
appeal. I should not mind there being an appeal in a
case which had passed or had not passed.

2062, (ALr. Neltleship.) Have you seen any cases of
central scotoma for colours. with full central form-
vision *—No. I have heard of them, but I hm‘e never
seen one.

(Chairman.) We are very much obliged to you for
your evidence, :

The withess withdrew.

.Adjourned to Friday next at 3 o'clock,

- TENTH DAY.

Friday, 9th December 1910,

PRrESENT:
The Right Hon. A. H. D. AcLaxy {Chairman).

Sir ArrHUR RUCKER.

Mr. Ravyyoxn Beck.

Captain THoxMAs GoLbiNg.
. Professor Goren, F.R.S,

-Mr, Ebpwarp NerrrEsHIP, F.R.C.S.
Mr. J. H. PARSONS, FRG.S
Professor J. H. POYNT_ING, F.R.5.

Dr. WiLniam Watson, F.R.S,, Secrelari
Mr. 8. G. TALLENTS, } crelaries.

A Gentleman called and ex.nmned : -

2063. (Chairman.) We understand you have had

grood deal of esperience in going about on the sea, and.

that you are willing to tell us your own experience in
connection with the question of colonur blindness #-—.
Yes.

2064, Perhaps you will kindly relate uny experience
which you think will be useful to us. You know the
subject of our inquiry; will you take it in yowr own
way P—As regards the visibility of lights at sen in
relation fo their colour, I have .ll“.lys found great
difficulty in dlstmcrms]nntr between the green .md the
red hcrhts at their limit of visibility, which. for how
lights_. is supposed to be two miles. I have had no
diffienlty. or comparatively little difficulty, in dis-
tinguishing when 1 got to within a mile or something
under; ; but whether that was due to distinguishing the
colour, or distinguishing that one light was darker than

_the other, I should be sorry to say.

2065. That is to sy, you ciunnot tell whether the
luminosity of one is greater than the other, for certain ?
—Not for certain, no.

2066. You think that might be a reason which
helped you to muke the distinetion >—That is so.
‘When it is a case of a single light—and a single light is
, the one which -worries people “most at sea—1 have no

means of telling what that Iight is until I get it fairly
close. ,

2067. When you see two lights approacliing yon
hive an opportunity >—When you sce iwo lights
approiaching, when you sce them coming straight at
you, you naturally do not look at the colour. hecause
you know that it must be a sailing ship coming on io
you: but when you see a singlc light, which may be
either side of a sailing “ship, or a pilot vessel, or a
fishing vessel, it may be almost anything. . :

2068, That relates to lightships, and so forth ?>—
With regard to lighthouses and lightships. anything
which you might be expecting to see on a certain fixed
bearing at a certain time, by your dead reckoning or by
your own observations, by means of hinoculars,-and
looking ont on that particular bearing you would pick
out possibly before you would do so with the naked
eye; but, in the ordinary course of events, I do-not
think you would pick up an ordinary light with
binocutlars or any other form of glass as well as with
the naked eye. With regard to lighthouses, you are
not worried with a colour, because nearly every light-
house hus a distinet signal, either oceulting or revolving.

2069. You are able to discount the colour when you
are lookmg at it P—~Yes; in cases of that sort. Colour
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blindness worries me chiefly where it is a cuse of a 2982, Would it make a difference to your heing able
R single light. to distinguish the colour?—Yes, it would. It brings
e 2070. An unknown light *—~Yes; I do not kuow the light closer to me.

_ what it is at all. 2083, As a matter of fact, have you found that ?
s 2071. Have you come to the conclusion from your Have you been able to distingnish the colour through
experience that colour blindness may be for anybody in binoculars ¥ —Yes. But the circumstances wnder
command of a ship a very grave dunger >—Yes, most  which you can do that are very rare. When you
certainly. : think of a small light in a fishing vessel dancing
2073, 1f you could emphasise that or give us the about all over the place, and the ship itself dancing,
reasons for it. that would be 2 most important point*  you will see that you canuot steady binovulars omn a
—T think the case I told you of just now is a case in  light for a long time.
point, that if a man cannot distinguish colows, he 2081. Not long enough for decision?—Not long
comes on a sailing ship possibly at very close quarters enough to determine what the light is. In the case
in thick weather ; and if there is only one light showing, of a lighthouse, or some big light like that, it is a
if he does not know which it is. he cunnot tell which  different matter—where you have a beam.

tack she is on, and he ecannot tell how to alter his cowrse 2085. I imugine, from what you say, that cven
to avoid her- _ when a light comes nearer you do not make up your
T4 9075. Have you yourself as u matter of fact under- mind promptly as to the colour *—No.
n mone any kind of test for vision >—I went through the 2086. (Caplain Golding.) Although yon say you
: usual test entering the Service in 1880, I think it is  have a difficulty distinguishing the colour of the

really different now; 1 do not know. light at two miles, have you not also a difficnlty when
9074, But. us a matter of fuct, you passed what-  yon get to closer range >—No.
ever test you had to deal with all right *>—Yes. 2087. You stated tlat, at a mile, you began to he
2075. You do unot suppose your vision has altered  more certain what it is; you say that at lmlf a mile
since that time *—No, I have no reason for suppesing  you would be absolutely certuin what the colowr was *—
0. Well, after the experiences I have gone threugl
2076. Are you all right with regard to form vision, recently, I should not; no. . .
. as far as you know >—Yes. _
2077. (Mr. Netlleship) Do you remember what really *—Yes. But one associates a good many things
[ sort of test you went through?—As fur as I "y distingnishing colour at sea. By the time the
o remember they gave me a bundle of wools, not to [t hud got within half a mile of me, I should know
L match colours, but they asked me what colour a g the vessel was, and where she was going, whether
e certain wool was. I suppose, if 1 called a purple it e had a light or not. Therefore, whatever light she
Dlue, it was near enough for their purpose. Then, 25 5 showine, 1 should know what it was.
far as I remember, the examiner had a pocketful of 239 Y° draw deductions £r Tt
. L 2039. Yon draw deductions from other things?—
small flags. He put oue into his right hand parcel S
and asked me what colour it was. Meanwhile the next §
one wias waiting, and one had u good chance to 2040, (M, Ruagmond Becl.) You told us thitb you
| study it. : passed the test in 1889 ¥—December, 1889,
P 2078. Had you any difliculty in passing that test ? 20¢1. Could you tcll_ us when you first were aware
—No, none at all. of your difficulty in distinguishing lights: was it in
2079, Would it e fuir to ask. whether you have the first year or two, or is it only :]'ust recently that it
any aneedote, of your own difliculties at sea; I mean o hias come upon you?—Well. I think I “"E-;_'hb almost
B specific instance which yon can give us of having been 5V ab once; but I should not I}“"e had it ln'uu;;hh
in any difficulty, or having to get somebody else to home to me in the smme way, until I bacame an officer
read for you?—During my time as a watch-keeping "‘—'-_"1““15"’13 for t-he' ship. As midshipman of the
officer. which was only for a year—and, of course, at Ip’ldgc, as I was [?" five years, I did not “‘f“d what a
virrious odd times since—1 have never trusted myself light was; the officer of the watch was looking out for

sl about a light at all.  If I have been on the bridge and that. ,
seen a light 1 have usually seen it &t good deal hefore 2092, You do not remember an instunce of making

P ' anybody else ; and when other people have picked it = mistake ?—No.

up, I have never trusted myself as to what it was. 2093. 1f you see at sen one light, you know, pro-
i 2080. As to what ils colour was >—No. bably, whether it is white, red. or green: do yon think
: 2081. (Professor Golch.) Do you find it makes any you would be more likely to make a mistake over the
', difference if you use hinoculars, when you cannot detect  green or the red light, or are they all equally muddled
the colour of n light >—Yes ; once I had found a light. up? 1 only wanted to know whether you have had

I : if T could steady a pair of binoculars on it, it would  any experience *—1 think I should be most likely to
Hi make a difference to me, beciuse 1 presume it is the makea mistake with the green light.
T same thing as bringing the light closer; hut I have (Chairman.) We are very much obliged to you for
i E ; never tried to find a light with binoculars. your evidence. -
g i The witness withdrew,
1
’ Captain Georce PeARL Currine called ang exumined.
2004, (Chairman.) I understand you have been 9101, In what trades principally >—>Mostly in the

: appointed by ihe North of England Steumship Owners’  Baltic, the Mediterrunean, and the Atlntic trade ; very
LA . Association to give evidence hefore us to-day *—That  little south of the Line. .
A is s0. 2102. For some years you yourself have been a
i 2095. Yon are  Member of the Committee of managing shipowner >—Abount 20 years.
Manggement of thut body ?—Yes. : 2103, You are well acquainted with the subject
9096¢. What is the mmount of tommage that your which we are deputed to deal with, by the Board of
o Association represents ¥ — About three-quariers of 12 Trade *—Yes, I have taken an interest in it,
L million. 2104, And one of the first matters mentioned in
P 2007, Yon are also a1 Member of the Local Marine  your outline of evidence is the question, whether there

Board at South Shields >—Yes. are any instances within your knowledge of mistakes
2048. And the Tyne Pilotage Commission >—Yes. having been made in the reading of lights at sex, which
2099, You live in one of those ports¥—I1 live at  have Deen due to defective form-vision or colour-vision

South Shields. —None that T am aware of ; ncne during my period,

o 2100. You have been in commission about five which have come under my obzervation at «ll.  There

oy years s an officer of varions grades, and 20 years as & was one particular case I mizht cite, of « young man

Commander >—Yes, in sail and steam, being near-sighted. He was a sailor, aud the others in

2088. Your doubt would last till the last moment
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‘the forecastle seemed to find it out and advised me

about it, and he was never allowed to go on the
look-ont.

2105. He was defective in form-vision >—Well, in
distance.

2106. Had he passed any test >—No, he had no
certificate.

2107. He was not one of the principal responsible
persons on the ship #—No.

2108. Was he occasionnily employed on the look-
out >—He was, the first part of the voyage, but never
after I got to lmow he was deficient in vision.

2109, I presume there is no doubf that that kind of
defective form-vision is dangerous—a defect such as
that young man had ®>—Oh, yes; it is dangerous, there
is no doubt, if youn get it with officers; but the officers
are all tested.

2110. Yes; 1 was only making the point that there
is an amount of defective form-vision, such as there waus
in that young man, which must be kept ont from
responsible persons >—Yes, i

2111. Do you know of any cases in which a man
suffering from defective vision. without making a
mistake, has found diffienlty in reading signals >—None
to my lkmowledge.

2112, Areyou aware of any tests which individual
members require their officers to undergo, or individual
companies require their officers to undergo, which are
1ot imposed by the Board of Trade ?—There are only
two companies which I have heard of, that is, the Shaw,
Savill and another one. - :

211:3. You do not happen to be aware of any tests
of that character which fake place in South Shields ?>—
None are applied by any shipowners in the North of
Englmd, that T am aware of. )

2114, There are a certain number of compinies at
Liverpool and elsewhere which do so. but they have not
come mder yomr cognizmee >—No,

2115. As a rule the Board of Trade fests are held
to be sufiicient, I suppose >—1I do not think they go far
enough.

2116. You o not think the Board of Trade tests
a0 far enongh >—I do not: think they go fur enough in
practicability.

a117. You have seen them at work, and perbaps
yon would tell us really what youn think about them, as
to their cfficiency *—1 think a man might pass the
tests that he goes through hefore the Board of Trade
examiner; but if you put him upon the river or at sea
on a hazy night, I think many men would not pass,®
when they came to the real test.

2118. Many would be defective in some way?
Defective in some way, yes.

2119. That is to say, the test would not eatch those
men 2>—1I do not think it does. My own impression is,
it is a bigger test to take 2 man on the river or on the
sea, and let him see the colour of the lights there, and
let him deseribe the colour of the lignts.

2120. Are you thinking of both defective form-
vision and of colour ?—Of colour.

2121, You are thinking now principally of colour?
—Yes. principally of colour..

2123, Would you say, as far as you kmow, that the
test of ordinary sight, apmt from colour, is fairly
satisfactory >—Oh, yes.

2123, You are really thinking now of colour ?—
Yes.

2124, You think a man might pass through the
wool test in a room ?—Yes.

9125. And yet, when you take him out to sea or on
the river, he might fail>—With a haze over a bright
light. he might take it to be green.

2126. And you think that would be due to some
defect of his own sight>—Yes. My own impression
is it would be more saiisfactory. if every man wus
tested either at sea or on the river.

2127, Do you think that would be practicable in
each loeality ?—Oh, T think so.

2128. Could yon do that at South Shields »—We

could do it there; yes, most decidedly we could.

9129. Of comrse you must do it in some way, so
that 1 man could not, by successful guessing and
knowing pretty well where the lights ought to be and
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so on, baffle the examiners?—The bulk of the men.
who pass in the North of England, belong about there;
but there are a gond many who come from other plices
to pass in the North-East coast ports.

2130. Do you think you could apply a test in eolour,
sy, at sea, which a man could not get round by his
familiarity with the place? — Yes, most decidedly.
There are vessels coming along, and you can ask a
man : “ What light is that vessel showing ™ ¥ and he
would say whether it was mast-head and green, or
mast-head and red; or, if the mast-head licht and
both side lights were in view, he would say he saw the
mast-head light und Dboth side lights.

2131, And you think that, ovn any ordinary night,
anybody coming to be tested could be taken ont in
that way?—Oh, yes, I think so. There would be u
slight expense about it; you would have to hive a tug.
if yon had not got something of that sort, and take the
man out. :

~ 2132. Can you tell me about the test employed in
the examination of pilots >—On the River Tyne?

2133. Yes?—Yes, they arve tested somewhat simi-
larly to the way in which you test them for the Board
of Trade.

. 2134 Tf is not more severe >—No, not more severe.

2135. Have there heen any complaints made by any
of those examined >—No, I think not; not that I am
aware of. But in speaking to the Superintendent,
hefore I ecame here, he mentioned the case of his
brother-in-law, who had been rejected. He was trying
for a certificate Ly the Board of Trade, and he had
been rejected in the North; he wus sent te London
and was examined by Sir William Alney and passed.

2136. Does not that mean that he was sent up on
appeal to London ?—7Yes, it might be so.

2137. And when he got before Sir Willizm Abney
in the final appeal. he was passed >—Yes, I believe that
is so.

9138. That is not an exceptional case. you know ?
—No. : :

9139. Supposing there is any doubt in the mind of
the loeal examiner, he sends him up to London ?>—Yes.

2140. And then if, on a fuller and more detailed
examination, he is found on the whole. satisfactory, he
will pass ?>—That is the only information I got from
the Tyne Commission.

21.41. With reference to collisions. of course a good
many collisions have come under your notice in different
forms: has any collision ever occurred. which youn
thonght had anything to do with @ mistake in the
colour of the light *—No, none. :

2142, (Mr. Raymond Beck.) I think you told ws
that, in your experience, you have not come across a
man who, us far as you know, was defective in colour-
vision. not even in being doubtful as to the colour
when he has picked up a light>—Only this one par-
ticular case. It is a good many years ago, when I was
on a sailing ship with this young man whom I men-
tioned. '

2148, (Caplain Golding.) You know that the form-
vision test is to be strengthened up in 1914, and it
will be compulsory for all candidates then to pass an
increased test for form vision, full normal vision in one
eye and half normal vision in the other>—Yes.

9144. Do you think, conmsidering the inereased
speed of steam vessels, that that will be too stiff a
test ?>—No, :

9145. Do you think it is stift enough *—That is
what I have said all along.

9146. T am speaking of form-vision—distant vision.
Consider the case of two vessels of twenty-two knot
speed whose combined speed will cover nearly a mile a
minute, do you think half-normul vision in one cye
and full vision in the other is stiff enough?—1 think it
is stif enough. :

9147. But you do not think it is tov stiff >—I donot
think it is too stiff. :

9148. (Professor Gofch.) Do you think officers
should ever be allowed to use glasses to help their

“vigion in searching for lights? I do mnot memn
binoculars, but spectacles?™—No. T would not allow -

them to use spectacles.
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Y21—1.9. But you always allow them touse binoculns ?
—7Yes.

2150. And you have binoculars for the purpose ¥—
Yes, for that purpose.

2131, (Mr. Parsons.) You said that this practical
test on the river wonld find out people, who had been
passed by the Bourd of Trade. Do you think the
opposite is true, that people who had failed the Board
of Trade would pass that test *—I think that it would
give & man a chance, who hus not been in a draper's
shop. You will excuse me putting it in that way. A
young lad. who has not many sisters brought up with
him, will not know the shades of green and red, that
a young man will, who has been brought up with a
family of sisters. He goes to seu, us T did when I was
about twelve years of age, and he has not the
opportunity of lemrning the different shades of wool.
I think it would give him -« chance to test him, whether
he knew the colowr of lights.

2152, (Sir Arthur Ricker)) With regard to the
practical test that you have suguested. there would
be real difficulties in carying it ont. You said you
would have to tuke severnl men together on the tng.
They would be all stunding together and seeing the
same light. and obviously one mun wounld pass it on to
mnother. Would it not be very diffienlt to make such
a test u real one ?—That could be easily avoided. Yon
wonld keep so muny men aft on the tug, and take
one with you, and ask him what sort of a light it was.
Of course you would not shout, so that the other men
at the after end of- the hoat would hear yon. When
you got his reply, yon would send him away and
bring another man.

2153. You would go out for an hour or two. I
suppose *—Yes. '

2154. How many lights would yon be likely to see.
It wonld vary very much, I sippose?—In the evening
you might see, perhaps, seven or eight stenmers going
ont. und seven or eight coming . In addition to
that, there might be thirty or forty tug boats going
about und a pilot cutter.

2155. If they were just going out or coming inm,
would he not, by seeing what they were doing, tell
whut the light was¥ If they were coming in, would
not they be almost certuin to show the opposite light
to what they would in going out®—Yes, but they
would not show them bLoth at one time, probubly.
You could not tell at night-time which light it
wils, . i

2156. Youn could nov make a good guess by the
position merely, you mean >—That is so.

2157, (Chuirman.) But the lights are always in the
sume order *—Yes. ulways in the sanmeorder. But the
moment you go outside of the piers, you cannot tell.
Inside the piers you could tell, beeause they are going
up and down the chimmel; but the moment you get

-

outside the piers, then you could not tell, until you
saw the light, which way the vessel was going at
night-time. She might be going up North ; she might
be bound to Scotland ; she might be going up to the
Thames, away to the south, or going across to the
Baltie.

2158. (Sir Arthwr Bicker.) If a man saw the way
the light, travelled, would not that help him >—I think
you would want him to pick it out, Lefore he could
tell that. ,

2159. Do you think there is any objection to having
a similar test to that in a room, that is to say, showing
lights which can be varied in intensity and size, and
50 on, having ull these conditions imitated as closely
s possible >—I donot think it would be quite the same
thing. You could not get a mist, for example,

2160. Well, we could make an attempt to imitate
that ?—I have no doubt youn could make an attempt.

2161. (Chairman.) With regard to the point abont
the fog and the mist, would you hold up your cundi-
dates, till you got a foggy night, und then take them
out >—Oh, no; I think if we went at any time ulinost
in the evening, for at least eight months in the yeur you
would have a little mist.

2162, Enough for the purpose, yon think >—Yes.

2163. (Cuptain Golding.) And smoke »—Yes.

216+, (Chairman.) If it happened to be a very elear
night, the candidate you took out that might would
have an advantage over others, who were taken out on
i foggy night —Yes, he would.

2165. One has to think of those things*—Yes,
But, in & practical test, I really think we should give
a man 4 chance, who has not been brought up in such
a way as to have a draper’s shop experience.

2166. You feel there is something about wools
which is unfamiliar to men?—Yes, unfumiliar to seu-
faring men.

2167. Do you think that, supposing it was bits of
bunting, you would feel in the same way? Is it the
wool that you think they would be upset by ? They are
accustomed to look at things of different colours. Sup-
posing there are a set of bits of bunting of various coloms
instead of wool, would you have the smme objection ¥—
I think there would be the sume objection; there are
so many different shades.

2168. You think it is confusing to them >—I think
it is confusing to the men. 1 have seen some of them
pick them out badly ; and then, when they come Lack
afterwards, when they have been a little more collected,
they have picked them out far better,

2169. They get a bit nervous >—Yes,

2170. Your feeling is that some kind of outdoor
test, if it can be managed, is desiruble >—Yes, it would
be desirable; that is my impression. '

2171. I think I sum up your view very much in
that; that is yowr principal point >—Yes.

The witness withdrew.

Dr., ANDREW FREFLAND FERGUS e¢alled and examined.

272, (Chairman.) Tunderstand you have been in
ophthalmie practice in the city of Glasgow for nearly
30 years, where you have been full surgeon to the
Glasgow Eye Infirmary for 20 years >—Yes.
- 21%3. And you are now the senior member of its
staff >—Yes, )

217+ For the last 15 years you have taught a very
lovge number of the students passing through the
Uliiyversity of Glasgow in the subject of ophthalmology ¥
—VYes.

2175. And your class usually numbers about 50
stndents per aunnm *—Yes, on that subject,

2176. Amongst other things, us a young man you
were for six months in Lord Kelvin's laboratory >—I
was.  Asa young man I had a fairly goud trtining in
luboratory work. As an undergraduate, I was for six
months in the luboratory of Lord Kelvin, and was for
@ year a class assistant to Professor John Gray
McKendrick., After graduation I spent a considerable
time in the physiological labortory at Utrecht, and on
my retmrn to Glasgow I spent four years in the physical

lahorutory of the Glasgow and West of Scotland Tech-
nical College. For u short period I gave comses of
instruction on physies to medical students.

2177. I think youn have had a good deal of experience
in yachting at sea >—Yes, all my lifetime. I have for
many years spent a great part of iy leisure at sea, for
the most part yachting in the Western Highlands. I
have invariably been my own sailing-master, and I am
acquainted with the ordinary navigationnl duties re-
quired for pilotage on the west coast of Scotland.
From my earliest boyhood I have been in the habit of
handling hoats in the waters of the Firth of Clyde, but
within the last 20 years have very frequently sailed
the west const of Scotland, going as fur as Cape
‘Wirath, Harris. and Stornoway. That has invelved a
great deal of night sailing in all conditions of weather
md in all conditions of luminosity; and therefore I
may claim to have some expert knowledge as a
navigator, as well as some elementary training in
physies and in the work of a physical laboratory. It
seems to me there are at least four functions of vision,

-
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which are of importance to the navigator, nnmely :—
(1) His power of distingnishing colours, (2) his visual
acntengss, (3) his form-sense, (4) his light-sense.

2178. You distinguish between visual acutenessand
the form-sense —Yes, although these two terms arve
regarded as synonymeous in all text books of ophthal-
mology, with which I am aequnainted, and by all
ophthalmic smgeons, with whom I have spoken on the
subject. So far as it meets the views of the Committee,
T should like to make a short statement on each of the
four heads. About 15 years ago I published a paper
in the Proceedines of the Philosophical Society of
Glasgow, in which, I think, I conclusively proved that
many colour-blind persons, as far as colour-sense is
concerned, can navigate with safety. Ilave a copy of
that paper here. I have never said, and I have never
believed, that all colonr-blind people are safe. I think,
where there is it diminished light-sense, as wel as a
defective colour-sense, that probably the danger is
aveat. I still adhere to the argument expressed in
that paper, and have restated it in am article which
appeared in the Glasgow Medical Jouwrnal for June of
this year. : '

2179. When was yowrattention first drawn to colour-
testing >~—~When I was in the laboratory of Donders,
ahout the year 1852. Professor Donders was at that
time engaged in an endeavour to prove the truth of the
Young-Helmholtz theory of colour-vision, and a greit
puart of my time was spent in working with him at this
subject. One thing struck me very forcibly even at
that time, and it was that a considerable number of
people, who hiad passed quite satisfuctorily the ordinary
tests for colour-vision,. came very badly to grief when
they were tested with the differential spectroscope.

2180. (Prafessor Goich) What were the tests?—
The tests were signal lights.

2181. What were they 2>—Ordinary railway red and
areen lights. That was before we had them in hand
in the laboratory to pass those tests. . By a mechanieal
arrngement, it was possible to make any portion of
the lower spectrum of about the same luminosity as
another portion of the upper oue, so that the element
of the difference of luminosity was largely eliminated.
When this was done, a number of people, who had
passed the ordinary tests, were pronomnced to be
colour-blind. These experiments convinced e even
then, that the pigment is not the sole factor in esti-
mating colour, for it was quite obvions that people,

who Jud Daltonism;-had-been perfectly able to dis-

tinguish green, red and-clear lights as used in every-
day life. The question which seemed to be a pressing
one was the limits of safety as regards Daltonism.
The safely of the general public in travelling by sea
or land is, of course, parsunount; but on the other hund
there was the very pressing question, more wgent in
those duys than it is now, as to injustice heing done to
men who had sone to sea in good faith, having passed
the Board of Trade examination and received tickets
of competency. All of a sudden the Board of Trade
turned round and said. that their own examinations had
not been sufficient, and that these men must retire
from the profession. I conld not help thinking that,
if the amount of this defect which they possessed was
not present to u dangerous degree. they were being
very hardly dealt with, and in any.case shonld he
compensated. . '

2182, (Sir Arvthur Ritcker {in the chuair).) You hold
no theory of colour perception, I think*>—That is so,
and in my opinion & mistake was made in aceepting
the Young-Helmholtz theory. In the report of the
Committee of the Royal Society. as well as Sir Williamn
Almey’s monograph, we read of such things as red-
blindness and  green-blindness and violet-hlindness.
Now the plain fact is, that these are all supposititious
conditions, about which no one living knows anything.
One thing is pretty clear and that is; the experiments
of Mr. Burch have tolerably well disproved the so-
called theory of Hering. but they hiave not confirmed the
Y oung-Helmholtz® theory, in so far as he predicates
the existence of four so-called primary colour sensu-
tions.” For me, a colour is a mental condition. closely
allied toa certain wave frequency. I predicate nothing
more. '] have Sir William Abney’s book here, ‘

2183. I think we are acquainted with his writings ¥
—1T will refer to that with youwr permission. One im-
portant renson why I do not aceept Sir William Abney’s
book as authoritative, is that, if his diagirams represent
fact, then colour-blind people are all hut universally
safe. There is the dingram to which I refer (hunding
boolk to Sir Arthur Ricker). The port light of &t vessel
is taken from about the C line of the spectrum, and
the starboard light is taken from bhetween E and F.
In Captain Abney’s dingrams for green-blindness and
red-blindness and violet-blindness, these two portions
of the several spectra differ absolutely from each other,
and consequently. if they be true. a green-blind mun,
a red-blind man, and a violet-blind man are absolutely
sitfe for purposes of navigation. I produce a copy of
Sir William Abney’s diagram to show the truth of what
I mean. In addition to the casc of Trattles, I have
come neross severil persons who are colour-blind, and
who have navigated or heen on the look-out for muny
years.

2184. Are you able to give details in regard to
this®>—Yes. In my paper already referred to, one
case is given in detail. T have found others. Indeed,
the Board of Trade statistivs, which were supplied to
me for some years, confirm this statement. Asain and
agrain officers have beenrejected at the higher examina-
tions for their colour-sense; these gentlemen having
navicated for many years and not a single accident
having been attributed to them.

" 2185, Are there any statistics available >—So fur as
the statistics furnished by the papers to which I have
aceess are concerned, they show o complete immunity
from accident of many persons rejected for colour-
Dlindness. To take one example: take the report
issued on the 31st August 1894, It included 2 period
of 15 months. From that report we learn thatsix men,
who held Second Mate Gertificates, were rejected, their
average of sen service heing eight years. Similarly,
eight men who held First Mate certificates, having an
average of 14 years’ seérvice, were rejected. Four
Masters who came up for colour examination were
rejected, and that with an average of 24 years’ service.
No mention was made in these reports of these
officers ever having been in a eollision, and I cannot
help thinking that, if it bad been possible to prove
that any one of them had been in un accident as a
consequence of his defective colour-sense, much capital
would have been made out of it.

2186. What are your conclusions with regurd to
this »—So far as these statistics are concerned, they
support my conclusion, that most colom-blind people
are sufe.  One other line of evidence is alse available.
We have round the cousts of the United . Kingdom
many thousands of fishing boats. and, so far as I am
aware, the colowr-sense of the men on hoard these
boats is not tested, nor indeed any of their -other
visual functions. Between 4 und 5 per cent. of the
men are said to be colour-blind. which means that, out
of every thousand hoats, at least 40 are in the chirge of
colour-blind people, and therefore linble to accident, if
colour-blindness is # very real danger at sea.

- 2187. Arve there any records of accidents and loss
of life consequent upon defective colour-sense *—There
is no record of accident at all commensurate with this
state of affairs. It is probubly not wide of the mark
to say, that there is scarcely such-a thing as a well
authentieated case of one life having been lost from
a defective colour-sense; although I repeat that I have
never said that all colour-blind people e free from
danger. Three quéstions still remain to be discussed
as regards colour :—they are (1) If it be admitied that
a man suffering from Daltonism cun distinguish colowrs,
how does he munage to do it¥ (2) What tests are
suitable to ensure the necessury suafety of the public
without doing injustice to the cundidate? (3) What
are the limits of safety ¥ It has always appeared to
me that in distinguishing lights differcntially, what is
called the intrinsic luminosity has a great deal to de
with it. No one cun see the lights as used at soa,
without being aware that their intrinsic luminosities

ure very different. The intrinsic luminosity is men-

tioned by most writers on Light, such, for example,
' F 4
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as Edser, page 17 of his book on Light for Students,
and also by Heath. )
2188. What would Le your opinion, us to the power
of colour-blind persoms tn distinguish between the
lizhts of u ship *—1I think it depends upon their having
it very accurate perception of the differences of luminoe-

- sity, at any rate from a qualitative point of view. It is

possible, although I think improbable, that the different
thermic effects may. have something to do with the
matter. As a matter of fuct they do speak of the cold
and the hot ends of the spechrum.

2189, How fur are you satisfied with the existing
tests >—The only tests which satisfy me ure the
practical tests. You never cun test. from a navigation
point of view, the colour-sense properly in a laborutory.
The conditions there are never the same as at sea.
Therefore the practical solution which I would give to
this question is, that a2 candidate for a certificate of
vompetency as an officer must produce from the various
masters, with whom he has served during his appren-
ticeship, certificates to say that he has reported lights
properly. '

2110, How do you consider the labomtory tests

compare with the actual weather conditions ?—I think
it is essential that an officer of the watch should be
able to interpret lights in all conditions of weather
thoroughly well ; but it is not essential for this purpose,
that he should be able to pass all the specially devised
Iuboratory experiments for the examination of colour-
vision. Probubly the nearest approach which we have
to sea conditions in laboratory testing is some such
apparatus as the lamp devised by Dr. Grossman of
Liverpool. If a man passes that, he is quite safe for
set work. In this lamp you have pieces of glass
similar {o those employed in fhe vonstruction of the
port and starboard lights.
- 2191, (Sir Arther Riicker.) I do not think you need
wive us a description, because we have actually seen it ?
—Very well. Some such apparatus as that, is, in my
opinion, the best meuns of testing candidates in a
Inboratory or examination hall, if you are going to test
them there at all. The best test, however, is a record
of the facts, as to whether he has or has not heen able
to recogmise lights in all conditions of weather at sea.
If satisTactory evidence is obtainable on this point, T
would puss him. If there is no evidence, or if the
evidence is nnsatisfactory, I would test him with some
such lamp as the one just described.

2192, I understand you regard Holmgren's wools
s unsatisfuctory >—Yes, because the specimens usually
cmployed differ so much in saturation. So much is
this the case that sometimes two skeins of wool, which
have essentially the snme pigment as the basis of their
colour, may appear so different to the ordinary observer,
that, if & candidate were sclecting them as being the
same colour. he would at once be rejected. T have
repeatedly got artists with a highly educated sense of
colour to make selections from these wools, and T have
never found that one of these artists made a selection
which would satisfy a Board of Trade examiner, A
person with keen perception of colour may see tints
in at skein of woel, which other people do not: and it is
quite conceivable that, with such a crude test as Holm-
gren’s wools, 2 candidate who had naturally a very
perfectly developed colour-sense might come to grief.

2193. How mumy artists have you lested in that
way *—Four or five, at any rxle. )

2194. And not ane of them would huve passed the
test “—No; they would not have passed the Board of
Trade examiner. unless the puarticular esaminer had
wlso an intimate knowledge of colour pigiments.

2195. We have tried it owrselves, most of us. at one
time or another ¥—Well, take Mr. G—— H . who
is a distinguished artist. He made a selection many
years ago, when I was working at the subject. Anyone
looking at it would have said. it was a perfectly mon-
strous selection: vet he was satisfied that the same
pigment 1mm through the whole of them.

2. (Professor Golch.) What you mean is, that
the matching goes by shades from one to another, until
you zet in the matching the most extraordinary com-
binations ’—Yes; different people see different pigments
in the =ume skeins of wool,

Dr. AxprEw FrREELAND FERGUS.
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2197. T understand what you mean is, that they
have to match any shades which have that colour in
them »—Which appear to them to be of the sume
colour.

2198. This question has already been before the
Committee. You meun, yon may go through shudes,
until you finally et to something which is different *—
Yes; that is what T meun. I do nob regurd this test
with the wools as at all satisfuctory on that account.
T do not think it is fair. Besides, when a mun las
been looking for long at the wools, he gets very much
confused among them with different pigments and
different shades. Spectroscopic testing is probably less
open fo objection; but I have not found the differences
of luminoesity so greatin the spectrum, as they certainly
are in practice at sea, and 1, for one, would not reject
candidate on the spectroscope, if there was undoubted
evidence that he had been able in praetical work
infallibly to distinguish the three lights, the port light,
the starboard light, and the masthead light.

2199. You will agree it is essentiul that all officers,
onwhom the nltimate interpretation of a light depends,
should be able to distinguish the three lights used in
navigation >—Yes, and 1 think the Bourd of Trade have
a right to demand this guarantee. At the same time it
must he remembered, that a very large mumber of
people are at sea in charge of hoats, whose colour-sense
has never been investigated. There is, to begin with,
a whole army of fishermen, yachtsmen, men in charge
of small cousting sailing vessels. men in charge of
the smaller class of tramp steamers, who never have
been tested at all, and yet who have never done any
dumage from defective colour-sense. If is no argument
to suy that these hoats are so smull, that there is no
dunger. A collision with a small coasting steamer, or
even with a small sailing vessel, may sink an Atlantic
liner. Tf there is danger in colour-blind people navi-
gating, it will not do to say that the danger is averted
by having the men in charge of all large passenger and
cirgo steamers tested ; for even an extremely small and
insignificant vessel may cause such damage in a collision
to a steamer, as {0 sink her,

2200. (Mr. Netheship.) I think you said something
to the effect that a number of steamers had heen under
the charge of untested men, and nothing had ever
happened in consequence of colowr-blindness?>—I am
not aware of any authenticated cases.

23201. You made a definite statement *>—Well, I will
qualify it to that extent. I say T am mot aware of a
single authenticated case of a Iife heing lost through
colour-blindness. With such « large number of men at
sea in charge of vessels, who have never hLeen tested,
and with no record at all of disasters due to colour-
blindness, it is alittle diflicult to believe that the danger
is very ureat,

2202. You ure of opinion that one form of colour-
blindness is especially dangerous ? — Yes, acquired
colour blindness. We see such cases in persons who
are suffering from defective vision brought on by
smoking. Not infrequently men come to the hospital
to say. that their defective colour-sense does not adnit
of their continuing navigational duties with safety to
themselves and to the public. Invariably 1 have found
that these are cases, where we have disease of the optic
nerves, for the most part due to excessive indulgence
in smoking. During my whole career in an ophthalmic
clinic in a seaport town, beginming with the year 1883
down to the present time, I have never kmown a man
to come complaining of colour inability for navigation,
and found that man suffering from congenital colour-
blindness. Cases of such complaint are by no means
infrequent, and so far as my observations have gone,
they are entirely vonfined to persons, who are afflicted-
with disensed forms of colour-blindness. I do not
remember to have seen any others. Several times a
year, a man will come in and say he is no longer fit for
the bridge, and invariably I find it is from disease.

2203. (Professor Goleh.) Do you know Nagel's test
for colour-vision ?—No. In teaching ophthalmology to
students of medicine, I have, for a considerable number
of years, carefully distinguished between Form-Sense
and Visual Acuteness. The difference which I make
between them is well illustrated by the following
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‘example :—I take a page of print and stare fixedly at a

woridl zbout the ecentre of a page.

2204, What do you find as the result of that?—
T find the area of distinct vision for letters is extremely
lmited; it includes only a few degrees of amgular

-displacement, and forms what I have called the “ Field

of Visual Acuteness,” Now, althongh I look stead-
fastly at one particular word, I am quite conscious™ of
all the different objects in the room. For the most
part, I can recognise their forms quite well. I take.
for example, numerous objects out of my pocket, and

put them to such a distance at the side, that a line

drsrwn between the word of print, at which I am looking,
and the first nodal point of my eye may have an
inclination to each other of as many as 70 or 80 de-
prees, 1 still can recognise the objects perfectly.
The power by which we read type I call Visual Acute-
ness, and it may be said to be limited to that part of
the field of vision, which in space, corresponds with
the macular area of the retina. :

2205. (Sir Arthur Riicker.) You differentiate that
from what you eall the Form-Sense >—Yes, The other
power which I have for distinguishing objects. ihe
images of which are formed on those parts of the
retina, where the visual acuteness is practically nil,
I call the Form-Sense. That is how I have put the
matter for many years to my students. It is obvious
that for such parts of navigation, as require the
reading of charts or of tide tables or the keeping of a
log, or the reading of indicators of any kind, a certain
degree of visnal acuteness is necessary. Navigational
duties on the bridge, for the most part, require a good
form-sense. In view of certain cases, with which I am
familiar, and of certain experiments, which I have

"made, I am not able to fix upon any standard of visual

acuteness vequived for mavigation. Certainly a man

_must have sufficient visual acuteness to be able to read

charts easily, with or without a correction, but if he
has that, in my opinion he is tolerably ‘safe for the
look-out on the bridge. Thus, at present I kmow a
man who is nearly blind of one eye from cataract, and
whose visual acuteness is not greater than % in the

_other eye; and yet that man has mavigated for the

pust eight or nine years an cxpress passenger stewmer
without any hitch. I have met several cases very
similar to this.

2906, A. year ago. you mude an interesting experi-
ment on yourself, I understand?—Yes, I happen to
have a hypermetropic astigmatism against the rule of
about 2 dioptres, and habitually wear a correction fo
that extent. I was standing on Wemyss Bay pier;
and in front of the glasses, which correct my refraction
error and give me approximately £ visual acuteness,
placed a pair of convex pince-nez of 3 dioptres, giving
me thuns 2 myopin of about 12 inches; yet, with that
armangement, I conld perfectly clearly see the location of
Tnnellan perch 2% nautical miles away, and the pier at
Craigmore, although its distance is something like
5% nautical miles from Wemyss Bay. It was quite
obvious that here the form-sense, and not the visual
acuteness, came into play; yet I have no hesitation in
saying, that I could, with that arrangement in front of

~my face, have navigated to umy part of the United

Kingdom. I could pick up the buoys on the paich
situated at more than a mile from the quay with the
utmost ease. In view of these facts, T am not pre-

“pared to fix any limit of visual acuteness, as leing

necessary for the duties of the look-out.

3207. A ‘man who is going to navigate must have
some visual acuteness >—Certainly a man who is going
to navigate must have sufficient visual acuteness as to

read and write; but, so far as my-observations show .
anything, they prove that a man may have a fuir -

mmount of refraction error, and still be competent for
work at sea. Probably a large majority of officers on
the bridge who are over ¢ years of age have not got
anything like & of visual acuteness in cither eye.
Emmetropic eyes are in the minority. Most men on
the bridge have a certain amount of hypermetropia
which they can correct perfectly well by accommodation
as long as they are young; but soon after 40, if not
previously, the power of accommodation goes and we
imagine that very few men who are over that time of

Tife will be found on the bridge who have got anything
like & of visnal acuteness.

2208. Do you personally have any trouble in picking
up an ohject at sea >—Personally I have never had the
slightest trouble at sea in picking up any object, und
yet the visnal acuteness of my right eye when wun-
corrected, is only two letters of %, and thut of the left
only one letter. The important point then in naviga-
tion seems to me to he not so much visnal acuteness
as the form sense which iuvolves the sense of projection
and, so long as 2 man has that form sense und sense
of projection, he is perfectly safe. I have no hesitation
in saying that when 1 am fitted with a glass which
gives me two or even three dioptres of mmyopin I am
quite capable of navigating nearly as freely as when my
eyes have no correction. 1t is not a matter of visnal
acuteness ; it is largely an affair of projection, and
that very much depends upon what I call this form
sense.

2209, Would you nssign any degree of visual
acuteness for candidates P—Under these eireumstinces
I cannot assign any degree of visual acuteness which
the wandidate ought to possess. The whole question
is as to his ability to recognise ordinary objects.
Here too, the testimony of the officer, with whom he has
served, would be most valuable: and if there be any

‘doubt in the case, the Bourd of Trade should insist

on his going to sea with some officer, in whom they
have confidence, and that officer reporting as to whether
the candidate’s sight is sufficient fo enable him
properly to pick up objects at sea.

2270, What would you say in regard to this matter,
respecting the persons already at sea and in charge
of boats *—The same line of argument also bolds, as
in the case of colour, concerning the numbers of
persons who are presently at sea and in charge of
steamers, fishing boats and all kinds of smaller eraft,
who have never had their sight tested at all.  Amongst
these people there is probably the same averuge amount
of refraction error, as exists amongst the same number
of landsmen; and yet the record of disaster is hy no
means great. Bven a fair amount of myopia will
not in any way interfere with the sense of projection,
and as long as the person has that, and a good light

" gense, he can perfectly well locate the position of any

number of objects relatively to each other.

9911. You think that high degrees of refraction
errov are objectionable >—No doubt, especially if they
arve associated with disense of the eye such as disease
of the chorioid, or retina; but so long asa man can
distinguish clearly objects at « certain distance, say,
that he cam pick up a buoy at the distance of a mile,
or another vessel at a matter of 3 or 4 miles, I would
hold that man to be safe for puposes of navigation.
It is not & question of Snellens seale at all; it is a
question of the man being able infailibly and without
Tesitation to locate the position of certain ohjeets, and
to have a clear idea of what they are. I personally
have navigated more or less for the last 20 years, with
a visual acuteness which would not enable me {o pass
any of the Board of Trade’s present tests. Further, it
is to he remembered that on the bridge an officer has
always beside him a_pair of glasses. with which he can
at any moment approximately corvect his hypermetropia
or myopia. :

9319, There is mo function of vision which you
regard as of greater importance to the navigator
than the light-sense >—That is so. Probably what I
have called the form-sense depends on the light-sense;
but, whether this suppesition is true or not, the light-
sense is of cardinal value in navigation, and in my
opinion a good light-sense is one of the essentials of
safety. I ealled attention to this subject in a paper
which T read to the Philosophical Society of Glasgow
in the year 1893, of which paper I have a copy with
me; and further practical experience has shown me no
cause, why I should alter the conclusions at which I
then arrived. :

9213. What would you mean particularly by the
light-sense >—By the light-sense is meant that func-
tion of vision, by which we distinguish hetween dif-
ferent luminosities and different depths of shadows.
Physiologists are in the habit of distinguishing 1-etween

t
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the light-difference-sense and the minimum light-
sense. I am of opinion thut both these functions
should be tested. The light minimum sense may,
perhaps, be conveniently defined, as the minimum
stimulation of the retina Ly light, which will cause a
mental perception, By the light-difference-sense is
meant the smallest difference of illumination hetween
two lights of the same nature, which will give rise to
it consciousness in the person being examined, that
there is a difference in luminosity.

221+, Can the minimum light-sense be tested *—
The minimum light-sense can easily be tested by
various pieces of apparatus. One of the best is that
of Foerster, called the light-sense box. In tésting
the light difference sense, two lights of equal intensity
are selected.  Omne is gradually diminished and the
other incrensed in Dbrightness. The person being
examined is asked to indicate the precise point at
which he is -aware of a difference of luminosity.
Chibret's instrinnent: is one of the best yet invented for
the purpose of this exumination. There is also a piece
of apparatus devised hy myself, « description of which
cin he obtained in the paper alrendy referred to, which
gives fairly good results. Probally some other form
of apparatus is required, hecimse these two pieces of
apparatus are only of use for lights of considerable
intensity. They are not snitable for testing the dif-
ferences hetween iwo deep shadows, which is the
thing required in testing the lght-sense of men, who
~are to navigafe in mirrow waters. With a defective
light-sense, a navigator will experience the greatest
difliculty in many of the duties of the bridge. In dark
weather he will be quite wnable to make out a land
fall, or on a durk night in narrow waters he will be
iuite unable to see the land sufficiently well to enable
him to navigate.

2215. Have you knownany instances of this >—The
following incident well illustintes the importance of a
good light-sense. Early last spring on a very dark night
I was sailing along the cast coast of the island of Bute.
As the wind was rising from the north-west, I deemed
it advisable to anchor hefore getting out of the lee of
the land. I knew of an anchorage in five fathoms of
water abreast of a church. The lead hegan to give me
five fathoms of water, but, wearing my correction,
which gives me £ visual acuteness, I conld not dis-
tinguish objects on shore. T asked at friend, who was
with me. il he could make ont any buildings; and
hefore long he replied that he saw quite distinctly =
bnilding, which he took to be a church on the land. 1
took off my spectacles and at once saw the building
indieated. The important {act of this test is. that
with my nafural eyes, which have searcely &% of visual
acuteness, 1 conld see the object at once: with my
glasses on, which give me £, I could make absolutely
nothing of it.

2216, You ihink the sume sort of thing obtains
when « person with a moderate degree of refraction
error goes along a dark road at night »—Yes. If the
person is in the habit of wearing his or her correction,
the glasses are generally taken off; for the individual
sees his or her wiy along the road hetter without them
than with them. T have also met one or two gentlemen
who have slight refraction errors, and who invariably.,
for night motoring, take off the glasses which correct
them. A similar kind of thing 1s illustrated by the
fact that, for night work. most chauffeurs take down the
glass plate in front of them. The fact is, that u piece
of glass in front of the eye reflects so much of the
ligght, that, where the total incident amount is small,
the deduction of the reflected portion much interferes
with the possibility of vision. Invariably I take off my
glasses on a dark night when looking ont for kind or
for buoys or similar ohjects, and 1 have no great
difficulty in such conditions in seeing them as well as
a normally sighted man, although my visual acnteness
is searcely -%.,

2217, What conclusions do you draw *>—From these

Jractical experiences I have come to the conclusion,

that visual acuteness is of comparatively small impor-
tance for mavigation, and that the form-sense is all
important. It is certainly not visual acuteness, but

form-sense, which enables a man to pick up buoys and
all other marks used in navigation.

2218. With regard to your opinion, that the proper
test is taking persons fo be tested at sex, and keeping
them there for some liftle time, and getting someons
to report whether they have made mistakes, do you not
think that would be a very troublesome method of
testing the fitness of persons to enter the profession >—
I think the Board of Trade ought to reserve the right
to say, whether a certain master mariner was a man
whose report they would take.

2219, There are certain men whom they wonld
take?—1I think the Board of Trade should have the
right to make what regulations they like. Snpposing a
master mariner reports that an apprentice has been
with him for four years at sea, and has reported all the
lights and the colours preperly ; I would take that as
heing adequate.

2920. 1t is a lengthy provess?—It might be a
lengthy process.

2221, What wonld you say in the ¢ase of a hoy who

is foond not to he satisfactory, but who has heen,
perhaps, a year in his profession, before n case has
oceurred where he las made an obvious mistuke ¥——
I think, if he has not done so in less than a month, he
is not likely to make an obvious mistake. 1 insist
that it should be a prictical test, and not a Iaboratory
one.
2222, You probably realise the great inconvenience
of a practical test >—Yes, I see that. The Board
of Trade might quite well take a lad like that to some
harbour und test him. I know one or two ‘cases.
I had to pass several pilots. I know a man just
now with 5 dioptres of myopia, who is piloting vessels
np and down a river, as often as he is employed, and
who lias been at that work for many years; and up
to. this moment he has had absolutely no accident.
I think it would be a perfectly fair arrangement to
take the lad to some harbonr or estuary or some place
with the Board of Trade examiner, or with some
suitable person, in whom that examiner had eonfidence,
and for him to be asked to pick up buoys and marks
of that kind. I think that would be perfectly fuir.

2223. But if he knew where the buoy was before-
hand ?—I would take him where he did not know.

2224, That would mean a voyage?—It might in
Glasgow involve going the length of the Firth of Forth,
but not very far, _ .

2225, (M. Nettleship) In regard to the effect of
spectacles in losing a light at night: you do not think
it is partly due to looking too ohliquely through the
speelacles? 11 is often difticult in looking sideways,
ot to leok obliquely through them. and that is
much more trouhlesome at night. than in the day »
Really my spectacles cut the line of vision at approxi-
mately a rvight angle; but I know that at night
I am perfectly uscless with them. I only put
them on, when I wish to look at the binnacle, the
compass card; then I keep them on, or if I wish to
lock at an indicator, or something of that sort; hut
for all purposes on deck, I put them in my pocket
at once. ) .

2226. (Mr. Parsons.) Suppose a1 practical test were
considered to be impossible, what method would you
adopt for testing for colour-vision >—I think Gross-
man's lamp is the best. I have not seen the test
mentioned by Professor Gotch., but of those I huave seen,
I prefer Grossman’s test. '

2227. The lantern test? —Yes, because that is

. much like the conditions in actual practice. With

a good lantern test, you can diminish the size of
the spot, till you get an object on the retina of nearly
the same size, ns the side light would give you at
sea ; und I think that is a perfectly fair test. 1 depre-
cate the laboratory test. Supposing the test was to
distinguish between a high and a low note; yon wonld
not require that the man should have knowledge of
tone, such as wonld be necessury to fime a piano or
violin. A sailor, who could not tell whether - pinno
was in tune, could distinguish between high aud low
notes. Now, upon a matter of colour, I do not think it
is necessary to have the degree of refinement which has
hitherto been required. o
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2238, You wounld regurd it as essential, that the
spot of light could be dnninished *—Yes, emphatically
80.

2229, And you wonld demand correct answers for
a particular colowr *—I would allow mo man on the
bridge of whom I had a suspicion; thus if I found a
man break down with such an apparatus as Grossman’s
lantern, I wonld not let him take charge of a vessel.

2230. The method of conducting the examination
varies very much ?—Yes. I think Holmgren's wools
are particnlarly objectionable.

2331, I am keeping to the lantern test for the
moment, It is quite coneeivable that the lantern test,
supposing you do not diminish the aperture, might be
a quite useless test >—Yes. There is no reason why it
should not be fitted with 2 diapliagm, so that yon
could ke what aperture you like, from zero to as fur
as the thing will stretch.  That is the sort.of appuaratus
T would employ.

9232 And if he made one mistake >—If he mistook
what T myself could see. I certuinly shounld le very
chary about sending him to sea in chavge of a vessel.
T mnintain my point that, if 2 man has for muny years
infullibly distinguished between the port, starboard,
and masthead lights. he is undoubtedly safe.

2233, Even if he failed with the lantern >—I think
g0, But I do not think a man of that kind would.
The reason the spectroscope test is objectionable is.
beciuse you have an artificial lnminosity. It is not the
sume condition as distinguishing with lanterns.

2334, Are you quite acenrafe in what you have said
with regard to the Board of Trade lights ?—It is very

- nearly as I say. There is no such thiug as & pmee

spectrum to be had from any of these side lights. In
the Jantern, which is employed. I would eertainly have
the standurd Board of Trade gliss introdueed.

2935, But you would have a viviety of other
colours >—No, 1 wonld not.

23236.- You would only have the standard colours >—
Only the masthead and the port and starboard lights.
If he made a mistake, and said it was a port light,
when' it was a starboard light, I would not have any-
thing further to do with him. _

2237, But supposing he did not, would you not
have some means of altering the luminosity of the
lights 2—"There is a standard luminosity by the Board
of Trade regulations. The port light must show from
dend ahead to two points nbaft the port beam atb a
distance of two miles.

2333, I am talking of the lantern test >—Provided
they will give you the fwo miles luminosity.

2239, Yon wounld net simulate for at all>—No, T
do not think so. I do not kmow what effect fog would
liave on the frequency. I would rather hear Professor
Poynting on that, than speak of it myself.

2240, The frequency of what?—The frequency of
vilration. : o

2241, Do you not think a great many colour-blind
people wonld spot it invariably, if yon did not diminish
the lnminosity >—As long as they did that, I would say
they were safe.

2242 Bven in fog >—Even in fog. I think that is
a danger which has been much exaggerated. I do not
think it will change what I would cull a warm-end
colour into a cold one. I have never seen anything
like it, and I have been at sea in all weathers and in
fous too. Of course if there is a fog worth calling a
fog, the lights are invisible, and you must then go by
the code signals, which are given for the prevention of
collisions aut sea in fog. If there is a fog at all, it will
put out the lights at once, and no one will see them,
whether colour-blind or not. '

2243, (Professor Poynting.) Do you comnect the
sensitiveness of form-vision with the greater sensitive-
ness of the central spot #—No. I think visual acuteness
is particularly a funetion of the macular area, the
yellow spot. The form-sense is a function of the entire
retina. . For example, I ean tell quite well what object
T have laid there: I know what it is quite well, though
I am looking at my finger. There must be an angular
distance there of 70 degrees or more.

2344 (Professor Gotch.) T suppose what yon mean
is n response which gives you the sensation of hright-
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ness, without the neecessary sensation of colonr?—As
regards the form-sense.

2245. Is that what you mean ?>—Yes. |

2246. T suppose that that is inereased by dark
adaptation >—It will be; it must be. -

9247 {Professor Poynting.) It is not form that yon
are aware of, is it *—Well, it is something. I say it
is that pmrt of the form-sense which depends upon the
light-sense.

2248. It is change really *—Yes, but it is enongh to
attract your attention.

22449, You might say “u sensation of luminosily
“ apurt from colonr™ ?—* Differences of lmuinosity
s apart from colour.” But I prefer to call it form-
sense,

2250. (Professor Gateli) You are not alone in this,
Liecause it has been definitely shown by the greatest
German ;tuthority, von Kries, that there is such a thing.
May I ask another question? Suppesing it to be
impracticible, us Mr. Pmsons said, to adopt any test,
which is not fundimentally o test in 2 room. who do
you think ought to eximine I think a physicist or a
physiologist, or a navigator. 1 would be quite content
with one or other of thuse three.

2251, You ave aware that the present examiners are
people appointed Ly the Board of Trade to eximine
any number of other points connected with navigation ?
—Yes,

- 2352 Do you know these examiners from your
experience »—No, I have not come across many of them.
I sumetimes examine for the Clyde Pilot Board.

2953, You do come across some there. Yes; 1
examine any candidate who is sent. For example, the
Pilot Master on the Clyde, I understand, does the
examinitions for the pilots; he examines each pilot
once 2 year there. If there is any doubt as to & mun's
vision he is sent to me. :

2254, Do you think 2 navigator without experience
is 21 sunitable person to examine in these different things ?
—1I think a navigator has more experience of the
couditions at sea than most of us, if he has really heen
a navigator and not a school mun. I mean, if he has
Leen to sex himself for a matter of 20 yeurs.

2255, Then you would not support the view, that
there should be an objective exmmination of the eye,
which must naturally be done by an ophithalmic surgeon
No, I would not support that view. Evenr on your
high authority I am not sure that I would abolish the
phrase “ form-sense,” because, although 1 um. looking
there (demonstrating) I can tell quite well the form of
that object, and so could any man who tries it. 1 am
not quite prepared just at first to alter it.

2256, I understand what yon mean by it, and what
other people have called the light-sense *—It is a little
difficult to define perhaps. .

9357, (Mr. Raymond Beck) I think you said, if
a boy had been at sea for four years, and it had not
Leen reported that he had made 2 mistake, you would
be inelined to pass him as sound #--I would.

2258. But it is quite possible for him to have heen
on a ship for fonr years, and never had an opportunity
of a test. Take the case of your own yacht; youn
may have a member of your crew with you for four
sumners, ind at the end of that time, you may not
know whether he is colour-blind or not ¥—0h, I think
I would know that; Oh, dear me, yes. For instance,
I constantly say to the yachtsman I have just now,
“ What do you make out of that ™ ; and we ure in all
sorts of weather by night and day; we are in the
durk and so on, and he must report. things tome. T
should very soon find that out.

2259, But suppose yon had a crew of 14 or 15—
Tt would be in the form of discharge, which the Muster
Mariner must give to an apprentice. The Board of
Tyade have every right to put in there am item, whether
he has tested him in colour or not.

2260, My point is, he might perfectly well be one
of u ship’s company for a large number of years, and
there micht never be an opportunity of finding out,
whether he was colouwr-blind or not; or at any rate
there would be no opportunity of his shipmates finding
it out, because he would not be put in u responsible
position " to veport lights probably.  However, yon
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think he would >—I say that, where there is satisfuctory
evidence, he should be passed. I say. if there is no
such evidence, or if the evidence is unsatisfactory, he
ought to he tested by Grossman’s lump.

2361, (Mr. Netlleship.) T have had 2 case, in which
@ lnd was at sea for 24 years, without heing put on the
bridge, at any rate without heing ou the look-out ; wuud
on the first oceasion he bad the look-out, he reported
the light wrongly »—That hoy should have been
rejected.

2262, (Mr. Raymond Beck.) In your personal
experience, live you had no diffienlty on o dark night
as to a light? Is it always at once clear to you,
whether it Is a green or w white light # Have you
never been donbtful for a1 moment>—I might have
been. if it was very far away on the hurizon.

226G3. Or when there is a slight mist >—But T never
would confuse red with green.

2264. Or green with white >—I might have a little
difficulty there. especially if it were a poor light. The
Board of Trade have Jaid down regulations, which are
not properly observed, as to the distance at which these
areen lights shall Le visible.

2265. Surely that depends on whether it is a clear
or a dark night >—It depends very much on the kind
of oil they burn, whether it is a good woil, and whether
there is a good lamp behind it. T know one Doat,
which I consider a perfect scandal. I am not going to
mentton her mume, but I cammot make out her ereen
light till I am within less than a mile of her. Then I
know it is this particular boat, hecause I do not see her
areen light.

The witness withdrew.

[ The wrilness subsequently vequesied that the follawing
nole should be added o his evidence :—

With the permission of the Committee T should like
to make 2 statement supplementary to that made by
me on the Yth of December. This stautement entirely
concerns the yuestions which various gentlemen of the
Committee addressed to we, und I think it right to
send it. on the ground that a fuller considertion muy
gometimes alter the nature of an answer given very
much on the spur of the moment. The two poinfs
on which T wish to make o further statement are, first,
Holmgren's wools; second, Nuvigation in fogs. '

One special oljection which I have to Holmgren's
wools is. that they do not eliminate the personal
equation of the examiner; probably uo two examiners
would regurd them from the same point of view. and
therefore the standard. which they set up, is not an
absolute standard. but is one only relative to par-
ticnknr exaininer,

_ A great deal has heen said about the appearance of
lights through fogs. I do not think the question is a
very serions one, for, in the first place, if the for is ut
all dense. dense enough to be dangerous, the ligl?ts will
not he visible at all. I would remark in. the second
plare, that 1. versonally, have never found thick weather
interfere with my power of discriminating letween the
lights. so long as it was clenr enough for me to see
them.  Further. the Board of Trade regulations for
the jrevention of collisions at sea ave such ns 10 give
great assistanee in o fog, imdependently of séeing

lights at all. Thus, were I in my sailing boat in a fog
on the starbonrd tack, I would keep signalling that fact
by means of the fog horn. and would hold on my way
unless 1 heard auother boat signalling also, that it was
on the starboard tack. In the event of my doing so,
the question of which was to give way would not he
determined by lights, hut by which was to windwmrd of
the other. If, while I was on the stwrbomd tack. I
heard another vessel indicating that it was on the port
tack. I would hold on vautiously. The Bourd of Trade
regulations for steam-boat traffic in fow are quite
explicit and sitisfactory, and stenmers ¢lear each other
in thick weather not by seeing lights. for in seriouns
degrees of fog. that is impossible, Lut 1y the code of
signals laid down by the Board of Trade.” If u licht is
visible through fog, I do not think that the slicht amount
of fog which renders this possible, will® materially
alter the wave frequency. Nor doT think it is at all a
good way of simulating fog to devise a lunp which
will turn down and thus weaken the source of livht.
I there is a difficulty in fog, which I-persomily liave
never experienced, it is not a question of weakening
thq source of light. but of alteration of the medinm in
which that light is promagated. The question seems to
me to be. will the presence of a fog. which is not sufli-
cient fo obscure the light in the medinm of propagation,
materiully alter the frequency * So far as my lll?l('ﬁt'.'ll
experience goes, it does not; but ina matter of this
kind, I wonld regard the gzentlemen on the Committee,
who are " physicists, as being in a very special manner
authoritative.] i

Adjowrned till Friday, Juanuary 13th, 1911, at 11 o'elock.

ELEVENTH DAY,

Friday, 13th January, 1911,

_ PRESENT:
The Right Hon. A. TI. D. Acraxp (Chairman).

Sir Artuve Ricker, FR.S.
Mr, Ravyoxp Beck.
Captain Tnoyas GoLmxa.

Mr. Noumax Hinn.
Me. Epwarn Nerruesnre, F.R.C.S.
Mr. J. H. Panrsoxs, F.R.C.S.

_ Mr, B, G. TarLexts, Secretary.

Commander Massey ealled mnd examined.

2366, (Chairman.) Wehave an extvact from a letter
which was kindly sent to us giving a summary of your
evidenee, and I gather from that that yon have had
50 yenrs' personul experience at sen in suiling ships and
steamers >—T have.

. 2267. Of which 33 years were in the Pacific Steam
I\m;:::;;:!twu Company’s service >—They were. .

2268, At the present time, among other things, you
are the Chairmiun of the Advisory Bouard of the Liver-
pool Nautieal College >—T am,

2249, That Irings you in contaet with a certain
number of young people who ave going to sen >—Yes
it doos. ) ’

2250. With reference to these tests, I observe that
you say, first of all, that you consider the colour-vision
tests too seientific >—1 do, because I think that it would
require a kuowledge of chemistry to distingnish be-
tween the different shades of the skeins.

2271, You are speaking of the wool tests?—TYes, I

am speaking of the wool tests,
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2272, You think that the ordinary man cannot he
expected to make this distinction easily >—Hardly, I
think.

2273. You have frequently waiched the tests going
on, of course »--Yes, I have seen them. 1 have been
in communication with the Examining Officer of the
Board of Trade, and he has shown me the tests, and
we also have them at the Nautieal College.

2274, Do you use them there >—We do. Of course
the object of the Nuutical College is to instruct people
who are going up for their certificates, and therefore we
like to have the latest appliances of that kind. so that
when they go up to the Board of Trade for their exa-
mination they may unot find something different to
wlhat they have been accustomed to.

2975. So that you prepare them to some estent for
what they are going to have *—Yes.

2276. Do you sometimes in the course of prepara-
tien find a man is purtially colour blind ¥ — Yes,
there are some cases of that kind. ’

2277, If he was quite bad, you would not advise
him {o go any further, would you *—Certainly not.

2278. Do yon think any injustice is done by these
colour tests as the Bomd of Trade applies them ?—
1 think they ave mither too scientific, that is the only
thing,

3970, Perhaps you would go on to say what you
think would be u belter substitute >—I think if a man
cun readily and distinctly distinguish a white light. red
light. green light, or yellow light, and flags or signals
containing the same and similar colours, and bnoys.
forms and letters, and that sort of thing, that is all that

- is necessury for practical purposes. and I do not think

any lives or property will be endungered if a man can
do that.

. 2280. Would you take a man ont on the river;
would you prefer to do that ?—That would be a very
wood idea. It is nob always practicable to do so; but
if it could De done, that certainly would give an idea
-ts to whether a man was colouwr-hlind or not,

2281. Conld you in the sume way manage that with
regard to buoys or flags, without his heing able to know
beforehand ?  Of eourse, with buoys a mun can very
soon get to know their position *—Yes, it would depend
where the buoys were, and so on. Speaking from my
own practical experience—as I say. T was 33 years in
the Pacific Company. and we called at a very greal
number of ports—with the exception of vne or two
yorts, after T had become acqutinted with them I never
took pilots. For instance, I have entered La Rochelle,
or rather La Pallice, without a pilot. We have to pay
pilotage, but the pilots come off in small hoats and stop
the mail steamer. in order to take them wup, which
meuns very often a loss of thne, und, of comrse, carrying
mails. we wished fo save every minute. After the first
year I always went in there myself, even in bad foyus,
hecause I could distinguish the marks ind so on. In
the saume way, at Corunna we were obliged to takea
pilot, but he only came aboard as we were dropping
anchor. At Lisbon it was the same. Thatisa diflicult
port to make to people not accustomed to it; but if
you once get hold of the marks and that sort of thing,
there is little or no trouble. I mever took a pilot,
although we had to pay for a pilot. In the same way,
in zoing through the Straits of Mugellan, in the earlier
pirt, 30 years ago. there were no lights at all.

2282 That, of course, proves your own complete
faith in all that was necessary >—Yes. What I wish to
say is this. For 40 years I have used glasses myself,
hut T shonld not be able. for instance, to read these
marks or these lines at 16 feet distince myself, that is,
with the test which is intended to be introduced in
I EN

23283, We wre coming to that in 1 moment. Would
you mind keeping colour distinet from form? If there
i« anything more to say about colour, will yon please
finish *—Of conrse, 1 am not colonr-blind. I have had
no diflienity in picking up lights myself. cither red,
white. or green, although 1 have sometimes had glasses
to distinguish them at a distance.

2384, 1 gather you think there might be some
difficuliy in testing all these young fellows at sea
and on the viver. but would you mther have an out-of-
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door than a wool test ?—I think so; it would be more
practieal. ‘

2385. Have you considered the guestion of the
lantern test indoors as distinguished from the weol
test >—Yes, I think that would be practicable.

2286. You do not quite like the wool test >—I donot
ke it because youareasked to distinguish “Is that red 27
and you are asked to distinguish certain other colowrs
which approach it. The examiner knows, of course. that
that colour is not quite the same as you would call it
Thereisa slight distinction. AsIsay, you requireaknow
ledge of chemistry to know that where two colours are
combined they will produee a third colour, and I do not
think it is necessary for the purpose for which. I take it,
the examination is intended. ihat is, {o see there s no
danger to life or property. _

3287. Of course, you are aware that the wool test is
more a question of matching >—Yes. :

2258, If a wman knows a good mateh, he wets throngh
quite well ®—Yes, but some of the shades are so very
fie, from what I saw when the examiner pointed them
out to me, that it is rather difticult for the man to say,
* That is so and s0.” and if the exmminer finds in two
or three he has made a misiake lie does not pass him.

2289, But he has an appeal. of comrse >~-Yes, he has
an appeal.

3290, 1 quite understand you think it is a little too
stringent >—Yes, it is a little {oo stringent for the
purposes for which it is required.

2291, Now with regard to the form-vision, you were
just following that up. You think that the mew test
swwould e rather too strict ?—I think so.

2292, Bren on entry into the service >—I think so,
for the simple reason, as I say, that T understand now
another line of letters has heen introduced. and I think
it is five out of the eight, or something like that, which
must be accurately distingunished, or the examiner does
not patss the candidate.

3293, Do you think it « hardship on a young man
at the beginning to be rather stringent alout his
sight >—No, I do not think it is a lardship to le
stringent, hut I do think it is unnecessary in this case.

9394, You think the existing test is severe enough ?
—Yes, quite sufficient. _

2295, Of course, what yon were suying about your-
self, of your use of glasses, is an interesting matter, but
it is a different question as to what happens to the older
men *—Yes;- but, as I say, for 40 years I have heen
using them.

2296. But the Board of Trade does not forbid the
use of glasses later on >—No, not later on.

2297. And it does not apply tests later on, unless
there is a new certificate wanted >—No, it is not so
much that, butitis this; that the underwriters will insist
upon the masters and officers of all large steamship
compunies, and probably of the tramp steamers also,
passing the test, so that their certificates may le
endorsed that they have already paussed; and many,
especially when they arrive at the age of about 50, when
their judgment and experience are watured. will not he
able to pass that test. I have heen in communication
with several shipowners, and some of the leading ship-
owners of Liverpool tell me that will be so, because ihe
underwriters will charge a higher premium if the
certificate is not endorsed.

2298, (Mr. Raymond Beck.) You must take the
reason the shipowners give you. I think they want to
give some good reason for making such a statement. 1
feel quite sure that whatever the leading shipowners
decided on the underwriters would agree to¥—I will
just give you an example. For instance. when 1 was
ont in the time of the Russinn scare, my ship, the
« Britannia,” becime an armed cruiser, and there was
also one of the White Star ships, the ¢ Coptic,” taken
up. . The ** Coptic ™ wis in the New Zealund trade. and
she came across under scaled orders. The captain of
the « Coptic ™ thought he would like to come throngh
the Straits of Magellan as being the shorter course, hut
he wot u very severe wigging from his owners, Lmrie.
Ismay, for having done so, because the insurance is
much higher for ships coming through the Straits of
Magellan instead of round Cape Horn from New
Zealand and Australia. That is a case on the point.
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2209, (Chairman) We need not go further into
that: but you are particularly anxious about the older
men ?—Yes,

2300. You think unything new put upon them would
come rather hard >—If life and property were endan-
gered I should be with the committee, but speaking
from my own pructice I do not think they are.

2501, And T suppose you would say that the ureat
experience of some of these older men ought to
counterlulimee to some extent defects of sight, especially
if they use their wlisses*—1 think so. I think it is
necessary to use glasses.

2302, What do you think about the use of spectacles
—I1 am not saying binoculirs—as an ordinary rule by
an officer?—As 1 rule there are very few officers who do
use thent, : .

2503, But do you think it is a disadvantage if they
are used >—The only disudvantage would be in thick
weather; they would lave to constantly wipe them in
thick rainy weather. I may just say that Sir Dighy
Murray. who was formerly the nautical adviser to the
Board of Trade. used spectacles all his life.

2304, As a rulex man at that age will have some-
body else who is practically responsible for look-out
work besides himself>—I do not know. I ilways
trusted myself; I did not trust anylody else.

2305. And you have used glasses habitually »—I
have used glisses 40 years. In fact my sight is a little
peeuliar ; I require a different glass for a distance to
what 1 do for reading.

2306. Is there u prejudice against a young officer
beginning to weur glisses >— 1 think they would pro-
bably prefer somebody who did not on that account,
hecause, as I say, in thick and ruiny weather he would
have to wipe his glasses constantly in order to see
clearly; thut is the only thing. o

2307. Whatdo you suy about the use of binoculurs
—They are in constant use. We could not possibly
do without them in these days. -

25308. The day. too. may be affected by 2 fog *—Yes.
hut you have a letter opportunity of wiping them with
your handkerchief without taking them off your eyes.
In fuct, I think now officers in most of the leading
compriies are obliged to provide themselves with
sextint and binoculirs, - s

2308, But I should gather from your experience you
do not think the use of ordinary spectacles is either
prohibited orshould be prohibited 2—No, I do not think
50z but very few use them, because it is a peculiar
sight tha$ requires glusses ut that early age: _

2310, It is only in Iater life you would folerate it #
—7Yes, it is only in later life, .

2311 (Mr. Nettleship.) Do 1 understand that you
have worn spectacles for looking at distamt things for
many yeirs *—Yes. - '

2312, Did you habitually wear them*—No. For
instance. if 1 wanted to see anything at o distance I
used this gluss which T have here; it is my distance
whse; i 1 want to see the mame of a street T use it.
For reading 1 use spectacles or pince-nez.

23135, But on board ship ¥—I have used glasses for
10 years. '

_ 2314, You have kept them on?—No, 1 have ouly
kept {hem on when T required to use them,

2315, That is a mutter of course; but I -mean
lecking ahead for signals and so on. did yon habitually
put on your distance glasses 2—No, T did not.

=316, Your sight required it for perfect sight *—Yes,

2517, But you wot on without *—Yes, '

2318, (Mr. Hill) 1t is only of recent years that
the wool tests have been seriously challenged, is it
not.?—I believe so; they id not exist when I obtained
my certificate,. . _ .

2319, But they have been in operation now siuce
181, and it is poly within the last two years that they
have been seriously challenged amongst seamen ¥—
Pussibly so. I am not able to speak very definitely
upon that. because it is so long since I passed my
exiuination, and of course I have not come treatly in
vontact with it. h .

2320. To put it in another Wiy, can you give us
any idea of the mumber of men who, to your own

Commander Massgy. : [Continued.

knowledie, have been treated unjustly by the wool
tests >—No, I could not do that, because I am not an
exuntiner. and therefore do 1t come in contact with
them. I am simply Chairman of the Advisory Board,
where we try to keep up to date for the students who
come up to prepare for their examination. =

2321. But amongst the students, have you, from
your own knowledge, known any man whom Yyou think
has been unfairly failed >—No, I could not say I have,

2322. Tt has not been brought to your own personal
knowledge >—I was told the other day—1 cannot

divulge names—that, out of about 50 candidates who
went through a sort of experimental trial, about 40
failed.

2323. They were not your pupils >—~Some of them
might have heen, for alt T know. I could not sLy.

2324. And with the great majority of the pupils
in your school, when you put. them through - their
testing examinations. is there any diffieulty with the
wool test >—There is with some of them, but, of course,
it is only preparation ; and if the hendmaster sces that
they are practically colour-blind, of course he advises
them mnot to go up—if they are properly blind. Of
course, if a man cannot distingnish a white light from
a green light. he is colowr-blind, und is not fit to take
command of a ship.

2325, Has your college ever tried a muan who has
had diffieulty in matching wools on_ the river ?—No, 1
do not think so in our college.

2326. You have advised him that he had better not
zo on—that he would not pass the tests *—=Yes, as far
as the hendmaster’s information goes. '

2327. There is only one other point with regard to
the older men. As ¥ understand it, your fear is this,
that if this Committee, after hearing all the evidence,
recommends periodical tests—form-vision tests—then
the chances are the shipowners and underwriters will
insist npon those being carried out —That is so. I
think that the underwriters will bring a certain amount
of pressure to bear on the owners—in fact Tknow, from
what some of the owners told me. Some owners insist
npon their men going up every 12 months. -

2328. Quite apart from the underwriters, if this
Committee, after hearing all the evidence, recommends
the periodical examiuation, the owners will uceept the
recommendation of the Committee >—I do not quite
understund what you meun. '

2329. As the Chairman has told you, it is nob pro-
posed to make compulsory umy re-examination of
officers who have now got certificates ?—Yes, I under-
stand that. : -

2330. But your fear is. is it not. that if this Com-
mittee should recommend for the future a more
stringent examination, the owners will require their
officers to present themselves again to pass it >—They
will. : ‘

2331 That is your fear *—Yes, and T have had it
from more than one that it wiil be so.

2332. Therefore you want us to he very careful
hefore we recommend it >—Yes. What T menn is that
it is not absolutely necessary, from what T understand
from the statistics of the shipowners themselves, the

Steamship Owners” Associution, and so on. They
caunot’ point to a single cise where a ship or lives
have been endangered through defective sight.

2333. (Mr. Raymond Beek.) Have you in the conrse
of your eareer ever lost or broken your glasses at sen ?
Have you ever found yomrself without a glass *—1
always have a spare puir.

2334 So that you have never found yourself in
diffienlty owing to the loss*—No; I always have a
spare pair, otherwise I mirrht have done.

2335. Therefore. supposing it was allowable for
wmen to wear glasses, that is to say, supposing they
were allowed to pass the sight tests with the use of
vlasses, it would be almost necessary to provide that
they had spare pairs >—I think so, the same s yon
would earry a spare compass in cuse of one being
jost. '

(Chairman.y We are very much obliged to you for
coming here to-day,

Teobrtee o des s Dhewitness withdrew,
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Captain J. T. GAnbINER called and examined.

2336. (Chatrman.) I understand that you have heen
nominated by the Chamber of Shl}gpl}lg itk the request
of the Liverpool Shipowners’ Association *—That js so.

2337. For the last 20 years you h:m'e acted as
marine superintendent to Messrs. MacViear, Marshall
& Co., of Liverpool >—Yes.

2338. For 24 years before that you were at s';ea,
amd the greater part of that yon were in command >—

: 50.

o 3331359, You were in sailing ships for 23 yems, and
for one year in command of a steamer >—That is so.

2340. I understand, during all your experience, you
huve never come across any officer or seaman making

" a mistake by reason of his defective form-vision or

evision >—That is so,
cougt":ﬂjsiﬁgor have you come across i case of i man
who has had difficulty in reading signals either by day
: ight >—That is so. C T
> ])2%-11'1_’!:1%0 you think that the rules which have
existed all these years with reference to tests have
excluded amy fit man?—I think there may have been
- two, but I have never come ucross any.
0“02?}14;‘.‘ (;;'ou are not agninst there being some tests
by the Board of Trade ? You think there ought to be
some tests>—I think that the present method is all
at is desirable. _ .
t lgéiie You think they arve sufficient as they are?—
H Y Ey LN
Yesé3li:3t.h?_ud you do not think they ought to be more
eliborate 7—No; I think if we elaborate too much we
shall find almost every man with some defect. .
2346. And you think you must not push this
particular point about sight too far >—That is so.
92347, Then with regard to the wool test, I presume
that is what you allude to when you speak of the five
colours, is it not >—No, it is the colomr that is in the
book I was alluding more toi I welnt. io the Board of
"yude in Liverpool and saw the wool colours, )
'11-13;41&% Léuit%e so—those five .colo_urs ':"—Those five
colours, and the red in the wool is quite different to the
red which is in that book. Tt is that I was alluding to.
I have looked at it in some lights, and, of course, it is
a ved, but & man might call it a brown.

2349. You are alluding to this colour (indicaiing

ed colour in the book) >—Yes.
fhe 32?;; The colour in the book does not correspond
to the colour of the skein *—No. .

2351. Do you think five colours are too many ?—
Yes; I would prefer three only, but I think the present
method all that is necessary. o

2352, Of course you know these f.i\‘e skeins fre in
use at the present time —Yes, tl}e skeins are; but that
red seems to me to be a little different colour to what
is in the book ; that is what I was alluding to.

2353. You are aware that a man’'s success or i'a!Iure
does not depend upon his naming the five skeins r:gh‘t-:
It is not a question of naming the colour that his
success or fuilure depends on, as you know, having seen
the examination. It is a question of m:ntch_mr‘r. If ]!e
has a fair idea of matching other colours similar to it
he gets through »—Yes; what I have said applies to the
five colours in the book ; but I think the matching as
they do it with the wool could not: bq improved on.

2354. You think that is all right *—Yes. .

2355. Your criticism is applied to the book >—Yes.

2356. I quite understand that. Then you say it
has beén suggested that the test for officers should be
repeated every few years: I suppose you mean suggefi
tions have been made >—Yes, that is what I have hear(
that the Board of Trade are likely to do. .

9357. That is only in the nature of rumour?>—Yes.
that is all I have heard so far.

9355, Of course you are awure that some com-
panies themselves do desire tests to beapplied every few
years >—Yes, I have heard that the Cl_luar_d, the “’hl-te
Star, und one or two others take the sidelights down in
the ‘tween decks and put the hatclies on, and the
superintendent then takes the officer or the applicant
down and asks him to give him the colour of different

hbhﬂtg:w. I meun there are some companies which
go beyond the Board of Trade, and have their own

additionnl tests and- periodical tests®—Yes, that is
what 1 have heard ; 1 have never seen it myself.

2360. I did not know whether you took exception to
that, or whether you thought that was reasonahle ?—
No, I do not eriticise that at all. )

2361. Becanse it seems to us there are some
responsible people who think 2 periodical test rather
important >—I do not know whether they stand to that
view ormot; but I think it is just to satisfy themselves
that the men do kmow « red light from u green light.

2362. But if it is done periodically to a man who
has already gone through it >—I do not think it is done
periodicully. I have never heard that. It is only on
the engaging of the men. :

(Capluin Golding.) Some do it anmually.

{ALr. Hill) Yes, there are a good many do it.

(Witness.) I was not aware of that. -

(Chairman) A good many companies do apply
these tests periodically to ensure that, as a nim gets
older, he keeps up to a certain standard. That is ynite
correct, is 1t ? .

(Mr. Hilly Certainly.

(Witness.) That 1 had not heard of. .

2363, (Chairman.) I am not prejudging anything
at all as to what this Committee may do. but I see
there are a eertain number of companies who do that?
—T have not heard of it. . -

2364. But from your point of view you o not
think a repeated test by the Board of Trade is necessary ?

\J

B:’!c:)i‘ﬁ-:'). Especially as to colour-blindness *—Yes, )

2366. You say a man is either colour-blind or not®
Y.’.e.?h'i You are aware, of conrse, that coh).nr-]ﬂin!l-
ness due to disense sometimes comes on ].:ltEI-' in Tife. in
a man who had pussed and been norm‘al in vision at an
earlier date; there have been cases>—] have never
come across oneand I have never heard of one.

(Chairman.) There, again, I state it correctly. do I
not:? . o
(3[r. Nettleship.) Yes. o Ny

2368, (Chairman) You havenever come across one,
you say >—No.
© (M. Nettleship.) There are many of them.

2369, (Chatrman.) You :ldlmt_ here quite fmnkl{
that as regards form-vision a man’s sight dves change :
— 1 s change. :

Eef?t;t (]13(1‘13{ youl= do mnot think, considering the
aviilability of binoculars, and so _forth, that ought to
prejudice him »—Quite so. I think that the seaman,
in his oceupation, becomes long-sighted, as the saying
is, and, being accustomed fo picking up objects, his
sight is sharper than the younger man’s, who. perhiaps,
has got much better sight at short distance. .

'_’?57]. Have yon any information yourse}[ about i_;he,
use of spectacles by an officer? Do you think he ought
to be allowed to use spectacles if ]u_: wants t]:en_l 1
think so, for reading the letters which are used in the

m-vision test.
for 1;3}4'1;'01' mean, supposing be happened to want them
to help his distance sight?—I think the binoculurs
would do better for that.

2373. You think Dbinoculars ave better than

ar ?>—Yes. .

S'pm':'!t::nl'fc-];.as.‘hld you think the use of hi‘uom:l:lrs really
makes up for any deficiency of that sort *— es. )

2375. I gather you think his all-round experience is
of great use to a man, aprt from the quest_lon- of
sight —Yes, that 1 wm sure of; on questioning
passengers, on . many occasions, I h:.n'e’ found their
distance sight is not so good as a seaman’s.

2376. He has a lmeck of p_llckmg up things that

; iim in very good stead ¥—Yes. ) .
btmfl."?l';?. You d‘gtf’ot.,wish_tq put s man like that out,
on what you think a technieal thing, for defective
rision —XNo. i ‘
“B“';;;TS. *U(:lless there is something serious, of course ”
—Yes ; I think a man’s eyesight must be right.

2379. I think I interpret your view very f:lil.‘])’, when
I say you do not want any greater stringenc '.‘——Q.u;tltle
right; I think the present rules are sufficient for s
requirements.
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2320, ‘And you think that is o widespreud feeling
amony those youn represent >—7Yes, 1 think that a great
number of men, when they are past 40, 45, or 50, wonld
not be able to read the new sheets that the Board of
Trade officers now have. that is. the last two lines. Ido
uot think any of them wonld read them; there maybea
few exceptions.

2381. And you do net think they onght to be dis-
qualified in consequence >—No.

2482, (Mr. Norman IilL) You know that the wool
tests have been in operation now for 15 years >—Yes.

2383, From your own knowledge have yon ever
kown a man thrown out by these tests whom you
lelieved to be a capalle officer of the wateh ?—No, I do
not think so. Before coming up here, I went down and
saw the tests with Captain Sergeant, ind I mn quite
sutisfied that « man who cannot name those colowrs
put before him is zomewhat defective in his sighi.

_2384. But apurt from this inquiry. before the talk
begun about the wool tests. had you ever, from your
own knowledge, come across 1 mun whom you thought
had Dbeen unjustly ireated by the wool tests >—No,
never. I heard. of course. of one case which could not
pass, and then the man got through Iater on.  That is
the man named Trattles,

2385, (Sir Arthur Ricker.) Have yon any experience

_of the use of tests made with a lantern in a dark room—
different coloured lights*—When the first Bomed of

Captain J. T. GARDINER.

[Continued,

Trade examimtions were passed, they were passed that
Wity.

2386, Huve you amny strong feeling us to the wool
tests being better than that, as a practical question *—
I think the wool tests are all that are necessary. If
a man can tell red from green with wool. I think he
would be able to do so with the lizht.

2387. Do you think the sailors are at all puzzled by
being examined in a way they are not accustomed to ?
Do not yun think the lights to them are an easier
matter >—Speaking for myselt, I should not say so.
The man who camnot name the lights which the Board
of Trade have, aaud which I huve seen, T shounld say wis
colour-hlind.

238S. By the wools, I mean 2>—No, I do vot think
any man would be puzzled by the wools.

2389, We huave had rather analarming suggestion of
a suilor feeling he is in a drper's shop, or something
of that sort?—I cunnot understand that argument,
because the wonl isthere. It is Letter there than it used
to be. When I first passed. one had to pick out small
pieces, und now you have the skeins.

2390. (Chairman.) You think a man with any
intellizence ought not to lLe confused when le is
brought nto the presence of skeins of wool. That is
what Sir Arthur wants to knoew ?—XNo, T should not
think so,

(Chairman.) We are very much obliged to yon for
coming here vo-day.

The witness withdrew.

Cuptain Hexry Russernn ealled and examined.

230, (Chairmun.) 1 understand that you have
come lere representing the British Shipmasters™ sl
Officers” Protection Society >—That is so.

292 You have had & very wide experience at sea,
and I gather. from what you have kindly put into this
précis of your evidence, that you begun with five years
training in barges tiading between the Thames and
Medway: you then served an apprenticzship on the
eonst for three years, and then in foreign trade
stetmers, and yon secured virivus certificates from
187 to 18755 and then you had 18 years’ experience
in different stenmers, all over the world, I suppose *—
Yes. That was a continuons command in the one
employ. Tt was after three years in command on the
coast.

2393. Then you have acted on the committee of this
body for eight years, and you have heen chairman for
two years >—Precisely.

2394, In your own personal experience you have not
fonnd men defective in vision. although snme are more
or less sinurt in picking up lights and objeets than
others ?~—That is so.

2395. You have never come across, any colour-
blindness >—T have never found one at ses—not from
Loy te man.

239G. But your feeling is that the proposed form-
vision test for 1911 is too severe?—I think it is too
stringent even for the beginmers. ' :

7. Yon do not think that the demund for one
eye with full sight. to speak roughly. and the other eye
for half-sight, is needed; that it is too severe >—I
think they should be privileged to nse everything {hey
are blessed with, so faras vision is concerned. At least
I mn given to understand—I have never experienced it
mysell—that there are very few men who are equal in
Tioth eyes. : '

23498, Not equal in hoth eyes; it does not ask that ?
—No. but they demand as good ‘sight in the remaining
eye in 1914, I understand, as prevails at present for
their form-vision test, or nearly so.

2399, Yes, I quite understand what you mean.
You think that is too severe 7—T think that the original
test—that is. the present test—is sufficiently severe
and good. '

2400. You have a wenernl view as to the kind of test
that is desirable. 'Would it be better to have an open-
air test ?—1I would like to qualify that just n little. T
have no objection, speaking for myself and the assceia-
tion T represent. to any of the tests prevailing at the
moment. I am not veferving to the 1914 test.

2401. You do not ohject to ihose?—T have no
objection to them for the candidates that puss. There
are very many of this kind come before the examiners.
There is no question about them at all. They ave so
quick and so expert that either in the form-vision or in
the wool test they find no trouble. They appear to
have a gift that way. Some youngsters have, and they
can mateh colowrs quickly, and let them pass; but
where a doubt exists, those, I think, should have the
privilege and the right to zo into the open air and to
be tested there. I do not suy take them down rivers,
or at sen, or unything of that class. It is very comber-
some; but take them to a flagstaff and display fiags-
before them.

2402. And let them see lights at night ?>—And let
them see lights at nicht.

2403. You thiuk that wonld be a better way, where
there is anything doubtful. - Of ¢ourse, you might meet
oceasionally # man who is so colour-blind that it is no
rood going on —Then the thing is settled; he wonld
be absolutely useless on board a ship.

2104. You are talking about the bordesline man ¥—
Yes, I am talking about the man whe is not ignomnt of
colour, but slow mxd dubiicus in matehing colowrs, lbis
a very severe test for some youny people and for some
older ones. '

2.405. Have you seen any lantern tests in a room,
which vou think not at all satisfactory—mot in the open
ajr >~—~No, I have not. I would say in the open myself;
but I see no objection whatever. because if a1 mun
ot recognise a red lamp, or a green lump or even a
blue Lanp, in a room, I do not see how it is possible to
ask him to recognise them from a ship’s bridge; and, if
it were 2 long room, :md the colours were distinetive, T
see 10 reason to object in any shape or form. -

2406. If the wool test, which you think a little con-
fusing to the sailor, were supplemented, so that he hada
chunce of seeing o lamp in a good-sized room, you think
that would be satisfactory >—If he cannot pass the
Iantern test, I do not think he is any good at sea.

2407. 1 am only raising the point about the open air.
beciuse sometimes there might be difficulties there. T
understand, if he could not get through a reasonable
lantern test he ought not to pass ?—1If he canmot recog-
nise distinct colours, whetherit isina room or in the open
atmosphere. I cannot imagine him of very much

service, -

2408, The reasons you have already given as to the
wool tests are the reasons that you are opposed to it as

the only test for seamen; is that 50 ? You say. “I am
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opposed to the Holmgren Wool Test” ?—I am opposed
to it absoiutely.

2409, As the only fest. Do you want to exclude it
altogether >—The elaborate method in usc at the present
time, I think. would be better excluded, or certainly
curtailed in some way, in reference to the huge number
of shades existing. I havebeen through it just latterly
and T can easily understand that it is very, very con-
fusing indeed to young men who are not well versed in
colour matching, a wholly . different accomplishment,
I presume, to naming colours. The man may know
red, green, blue, yellow, pink, and purple, or any of
those colours, absolutely, but he does not know the
shades of them; they go down to the ladies’ shades,
heliotrope, &c., and they get lost among them.

2410. He has not to do a lot of naming; he has
only to show that he can compure one with the other P—
That is the trouble. I havefound it really very difficult
to find where yellow and green finished and blue-green
began in the shades. Put me to pick out reds, greens,
blues, or fawus, and see how smart T am. T ecan pick
them out fast enough, and so can most young men,
at least those I have met at sea: but it is when they
come to these delicate shades.

9411. That is why you like the lantern test better,
is it not >—I want a clear distinct colour. I am nob
referring to a spectvoscope, where you change your
colours into a magic-lantern business. That is a
difficnlt test, because it is almost as confusing. 1am
referring to young men, but I dare say it would be
equally so as regavds the elders. I do think when a
young man is before an examiner he is not quite so
calm, cool, and collected as he is when before his mother
or sister, for instance.

2412, And you want to do him justice 7—That
is all.

2413. Thereisa pointabout the examination centres.
You think that some are understaffed with examiners?
—Yes, but that wints qualifying. That is rather
general. We have certain examination centres in our
country where I do think that applies. I can refer to
one where in 1909 the examiners had before them
something like 620 candidates. That is rather a large
average per week.

" 9414. That is one centre >—Yes, at one centre.
Last year they had a matter of 720 candidates before
them, and T think I am correct—in fact, I know I am—
in saying that they had 800 and odd for the colour test
alone ; that is including the 720, of course; but their
candidutes for certificates wera 720, and, made up with
fishermen and youngsters going to sea, there were others
that made the number up to something like 800 odd.
If that is averaged down per week, it averages some-
where about 14. Howerver, there are some weeks when
it must be certain that the examiners will have before
them a matter of upwards of 20 candidates.

9415. On one day ?~—They are ail on one day if
they are passing through for second mate—no, I believe
they work the Monday for the sight-testing; but,
granting quite a number of young men out of the 20—
we will take 20 on a big day of the year—I claim if is
not possible for two examiners to do the work and do
justice to themselves. I do mot wish to insinuate for
one single second that the examiners are not capable of
doing every possille right towards the candidates; I do
helieve that.

241G. But you think they area little over-pressed -—
They are a little over-pressed. They have the whole of

_this work to get done in the current week. The

documents must be sent forward to London at the

. termination of the week. I.am presuming now, and

it does strike me, that, where there are a few of these
slow ones, thereare quite a number who will shy atthat
wool husiness hard, and they are afraid of giving
themselves away.

9417. They want a little more time ?>—The examiner,
if he wants to do justice to the young men, says, * Take
“ your time. There is no hurry. Get on one side and
« do not worry yourself. Just see how it is done by
« these other gentlemen.” There is another gentle-
man comes up, and he is as quick as a linendraper’s
assistant, and he shies them out of the heap; but it
‘puts the examiners hack on their next day, if they have

0 5200

to attend to this young man and eannot get them for-
ward. I think it is very possible that it does occur
where they may be overworked. That is where they
have not, time at their disposal to help themselves. It
is ¢lear here sometimes, but it is very rare; and it is

very difficult for the examiner to conform to the rules -

existing at the Board of Trade, that is, to have a clear
atmosphere and a nice white tublecloth, and go through
the thing in a very methodieal way.

2418. There is uncther point about the signal lamps ?
—Yes, I would like to say, and say it very urgently,
and try to make an impression. It is the one thing
which has brought me to London.

2419. We shall be very glad to hear what you have
to say on it?P—In the whole of my experience, and
more especially when the electric light came into being
about 15 years ago—it did not come in then, but it
became more customary to use it on shipboard—many
of the vessels not carrying electric light previously
had an installation put on board, and their lamps were
converted, with the little globes inside. I do not know

whether it is- scientifically a fact, but practically we

found at that time that the intensity of the electric
light made a great difference of colour, especially in
the green light—not so much in the red. It seemed to
absorb a cerlain amount of colour out of it, and show
it very much lighter in colour than it did with the
ordinary petroleum or colza.

2420. Greenlooked pale —Very much paler. That
is, perhaps, what called our attention to it as much as
anything. I have noticed it very much up to now,
although X have been on shore the Just ten years. I
am very often down on our pier in the evening, and I
have noticed this. I heard it on very good authority—
no less authority than our dock master's—thatitis a
fact that you seldom sec two ships showing the same
green light. .

2421, The sume colour?—O0f course; the same
degree of green; that is the point. What I think is

- absolutely necessary is this. If it is necessary (and we

all admit it is) to have good sight to see an object,
then I think the object to be seenshould also have some
consideration ; and I think, in fact I am positive, that
it is a very urgent thing that it should be made com-
pulsory for the whole of a ships side lights to he one
shade, and pass that shade. It seems to me now that
every manufacturer of lamps turns out his own idea of
green or red. A good ruby red will stand the electric
light behind it and still be red and not a pale pink, and
green also a good lonest green; so that u man as
soon as he sees it says it is green and nothing clse, and
not a sort of pale shade of foggy smoked glass.

9492 You are aware that the Board of Trade have
a standard >—Of degree of colour ? :

2493. Yes P—No, I am not. I have never heard of
one.
2424, There is a certain range between which they
expect you to conform?—I did not kmow it. I am
rather surprised to hear it, because the range must be
a large one. .

2195, I presume the lanterns are inspected with
the view of ascertaining whether they conform to the
range ¥—J think the inspection more appertains to the
degree of excellence of the lnmp and its visibility of
10 points or 20 points. whichever the case may be.

2436, The essentinl point in your experience is that
there is much too large a variation of colour, as things
are at the present time >—Yes. .

2497. And you are alluding principally to sigmal
lamps >—Yes, signal lamps simply. .

9498 And it affects green more than red ?—Posi-
tively. I believe green is affected according to wkether
there is petroleum or colza being burned behind it. or
electric light. The greater the degree of brilliancy
behind the lamp—I do not know whether it absorbs or
not, I suppose it cannot do that—seems to interfere
with the degree of colour, .

2490, (Sir Arthur Riicker.) I should say it certainly
would be so?—We found it so by experience. Of
course these things are passed when we come to the
seientific part. :

9430. (Mr. Norman Hill.) Have you known from
your own experience any man fail at the wool tests
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who, to your Imowledge, was a good officer of the
wateh >—No, it has not come in my experience.

2431. No case of injustice >—No, it hus not come
in my experience, except those cuses we all kmow of.
They are not in my own experience; they ure merely
by hearsay. '

2432, (Ar. Raymond DBeck.) 1 think yon said you
were in favour of not too severe a test—form test, not
colour test—for even beginners >—Yes.
~ 2433. Do you not think a rather slight test at the
commencement of a career is hardly fair, because the
lad’s eyesight might be able to pass for the next few
years, but later on hewould lose it. Would you not rather
be in favour of a somewhat severe test at the heginning
which might, more or less, in all probability see him
through his sea-going career —If u youngster is going
to take up the sea and is to be subject, sooner or later,
to another severe test, most decidedly put him to it at
the beginning. - Perhaps I have explained myself some-
what badly, but what I am referring to is this. I have
in my mind a youngster whom I know pretty well now.
The other day he went up for pussing. T may explain
this, as probably it will illustrute my point. He went
to the examiner. With his father'’s consent he was
going to take up the sea service, and the youngster was
very anxious indeed to go to sea. He is a strong,
robust, healthy youngster, just the mipper to inake a
good sailor. He went down to the examiner to undergo
the sight test before commencing the sea service. They
thought it would be better if he was put through the
form-vision test, the letter test for 1914, That is, you
have to read quite a large number of the letters in the
seventh line. Before that, the boy was placed the
ordinary 16 feet from the cards, and he was told to read
them ; he read every one of the letters perfectly from top
to bottom. The blinkers were then put on him, and his
right eye was exposed and he read them just as easily
us he conld with both eyes. I would like to suy that
neither the boy’s father nor his mother were awure
that there was anything the matter with the youngster's
sight. However. the right eye was obscured and the
left eye was exposed, and he was told to read the
letters. He said, “I cammot.” He was asked why,
and he said, “T can read the top ones.” Then they
said, “ Walk up until you can read them,” and he

walked up to about eight feet hefore he could make out
the sixth line. My point is this, that the youngster is
fit for the sex service.

2434, (Chairman) In spite of the sight of his

second eye >—In spite of that left eye. That is my

point. As far as his two eyes were concerned, no-
body belonging to his family knew about it. He has
got perfect vision. He is a strong, healthy boy, and
he is put before those cards, and with hoth eyes he
could read famously. If he ever wantsa telescope, 1
presume he will use his right eye. That is, possibly,
why he has never found ont that there is anything the
matier, If he has done any gunning or telescope work,
he has always used the right eye.

2435. Was he failed ?—It was no use taking up the
sea career with the 1914 test coming in view. He
would not be able to possess himself of a certificate
before 1914 was here, and, hence, for his first certificate
he would have to pass the 1914 test, and he cannot do
it. Tle has given it up for the moment, unless there
is some alteration. I wonder how many cases there
are similar to that. There must be 2 great number.

(Caplain Golding.) Is eight feet equal to half-normal
vision, Mr. Nettleship ¥

(Mr. Neltleship.) No, accommodation comes in.
Anything less than 15 or 16 feet ought not to he
allowed.

2436. (Mr. Norman Hill) If that had bLeen your

Iad, would not you have sent him to an oculist to know
if the defect in his left eye wonld be likely to have
any influence on his right eye, before you let him go to
sea >—No, I should be inclined to let the oculist find
it cuf. -
2437. But when you do find it out, if the oculist
siid, “ Yes, that left eye has always been a bad one,
* and always will be, but it will not affect the right
“ eye,” 1 agree with you the boy is fit for sea, and
should be sent to sea®—I think that is very possibly
what they may do, but for the moment, so far as that
youngster is concerned, I believe the father has
decided to put him on the quay in some of the offices
and make him a broker, or something of that kind; if
lie cannot sail ships he will have to charter them.

(Chairman.} We are very much obliged to you.

The witness withdrew,

Mr. J. HavELOCK WILSON ealled and examined.

2438. (Chairman.) You know the reference which
has been made to us, do you not >—Yes.

2439. About what degree of colour-blindness or
defective form-vision causes persons to be incompetent in
the discharge of their duties, and the cousideration of
whether any alterations ure desirable in the present
tests P—Yes. :

2440. You have been President of the Seamen’s
Union now for 22 years, und you have taken a con-
siderable interest in this question >—I have.

2441, And, Tunderstand, you have yourself examined
a cousidernble number of seamen®—A very large
number of able seamen. '

2442, What sort of test have you applied >—We
have the ordinary wools—the wool test; that is all.
1 have only tested them for colours, not for distance.

2443. The same kind of test as the Bourd of Trade
test, as far us wool is concerned >—Exactly the same
test.

2444, Then you have not found many, out of that
large number you have tested, whom you could eall
_ absolutely colour-blind®—Y do not think. out of 400

men I have tested in a good many years, that I have
met two men I could say were really colour-blind.

2445. At what sort of age would you test these
aen ?—From 18 up to about 40.

246, Sometimes quite young men who had hardly
started, so to speak >—Not younger than 18.

2447, And you have found them make mistakes,
but yon think that has been generally dne to nervous-
ness >—First of all niany, of them are very ignorant of
colors. I mean if you were to ask them, * What s

_ that colour ?™ they could not tell you. -

248, The names of colours >—Yes, they could not

tell you; but I 'have noticed a good many of them are

very very nervous with regard to selecting colours and
comparing them. : '

2449, The matching >—Yes, the matching of colours,
and I found many of them made mistakes,

2450. But if yon can gradually get rid of the
nervousness, a man will find it more easy to do the
matching than to do the naming *—Yes, much easier.
They have no trounble, if you put them at ease, and say,
* Now we only want you to match the colow. We do
‘ not want you to tell us what the colour is, but to find
* out other colours.” .That explained, it is nol very
difficult for them. B

2451, Some people who are not so familiar with the
test as you are, talk of it as if it were & test of numing.
You are well aware they are not failed because they
cammot name the colours, and it is only a question of
matching ?—Yes, it is only a question of matching. I
do not think there is such a great difficulty in it, except
whut I have found in two cases, One was the case of
the man Trattles, and the other one was a second officer

“who was failed by Sir William Abney at the same

time. I forget his nume at the moment.
2452, He came up on appeal >—Yes, in the case of

both of those two men, swhen I was testing them in the

colours, I found them in a highly nervous state. For
instance, in the case of Trattles, I would give him a
green and I would say, “Now I want you to pick out
the greens to match that.” He would pick up a green,
and look at it for a minute or so, and then he would
put it down and then pick the same green up and put
it alongside the green 1 had put ont, and I found just
exactly the sume way with the other man, whose name
I cammot recall for the moment. 1had a good deal to
do with hoth those men. I spent quile a long time
with them on different days and different occasions on
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the colours, and safisfied myself that as far as the
colour test with the wools was concerned, had it not
heen due tonervousness they would have had very little
difficulty. Then, apart from what I did with the wools,
I tested them on the railways. I took them on the
railways at night tiine, where all the signal lighis were,
and neither of them made any mistake with regard to
the lights when I asked them to tell me what the
colours were.

2453, In that case of the milway there was no way
in which they conld guess beforehand whether it was
going to be green or red 27—I do not think myself for
a moment that 2 man could guess the colowrsif he were
colcur-blind.

2454. Of course, a man going on a river has a
perfect knowledge in many cases on which sidea certain
colour is going to he >—It is not so on the Mersey. I
wonld like to mention this.

2455. There may be cases when a ship is coming
straight on, when a man could easily guess ?>—Yes;
but I took the trouble of taking Trattles for five or six
nichts on the River Mersey, on the ferry boat going
from Liverpool to New Brighton. On both sides of the
river there arve hnndreds of lights, and they are not all
red and green. I would ask Trattles to tell e the
colour of a light that might be mixed with a large
number of white lights and different lights, but he
never made any mistake, and he ceould pick the lights
ont as quickly as I conld.

2456. So that you formed the opinion that he was
not colour-blind ?—Not on my test. Then I was
present when both of the men were tested by Sir William
Abmney. Of course I had 2 conversation with them before
they went there, and T knew the highly nervous state

‘Dboth these men were in. In fact, I felt confident,
_ before we went there, that they would not pass—they

were so nervous. When they went before Sir Willuim
Abney, they made a fair show with the wools, in my
opinion. 1 do not think they made any very serious
mistakes; but when it came to the question of the darvk
room and the two lights that are twmed on and
changed, one of them failed hopelessly, and Trattles
ilso failed on that very test.

2457. The two squares of light >—The two squares.
They ave so close together. In my opinior you never
see at sen two lights so close together as the test that
is submitted by Sir William Abney. They are always
apart. You never see them up against each other. -

-2458. Do you think that makes it more unfair, that
they should be both together?—I do. It is not what
you call a normal test either, and I think it is very
unfair, and a man in & highly nervous state is likely to
make a mistake.

2459. I only wanted to understand exactly your
objection to them. Why is it that you think two
squares of licht like that, put close together, are more
difficult to distinguish as to whether cne is white and
one is green than if they were further apurt >—I could

not give a scientific explanation of it; but to me, as one

whose eyesight is fairly good, it is rather puzzling. =

2460. More confusing >—NMore confusing than if I
had seen the ordinary lights that you would meet at
sei o1 in a river. - :

2461. T have no doubt that, when you locked at the
squares, you saw perfectly when it was white and when
it was green >—No, Tam not so sure thaf I was quite
certain as to, the colours. Where Trattles failed was
this, I think. There was the red and the green, and
then Sir William Abney commenced to change the
colour of it, and it was then first that Trattles became
more nervous and made the mistakes.

2462, Anyhow, in your opinion the faet that the
two squares are side by side mukes it inore difficult than
if they were apart?—Yes, and the smallness of the
squares aiso. You kmow the squares. Yon have seen
them ? . .

2463. Yes. You think theyare too small >—T think
so. It is not an ordinary light. :

2464. You would think something more resembling.
a lantern test, where the lights were larger, would be
betiter *—1 have an opinion that, where such a serious
question as depriving a man of his livelihood is con-

cerned, he should be tested afloat; he should be taken

Mr. J. HaveLock WILSON. [Contined.

on a tug-boat in the river on a dark night, and tested
under the conditions which a man would naturally
expect to find in commection with his employment
at sea.

2465. Of course you are aware that there would be
some difficulties in that?—I do not see that there
should be a great difficulty. It might be more expense,
of course; but when it comes to the question of
depriving a man of his living ST

2466. Yes, but I mean this sort of diffieulty. You
want to get the same weather for the different candi-
dates. You do not want to take out one man on a
foggy night and another on a clear night?—A fogey
night would nof he very good to anyhody, whether his
eyesight was defectiveornot. Imeanan ordinary dark
night. " , )

2467. One of the eriticisms of these indoor tests is
that they do not imitate out-of-door conditions, when
there is o fog >—That they do not imitate a fog ?

2468. No?—In a fog it would be difficult for any-
body to distinguish the colours. :

2469. Might I put this to you? Do you think an
outdoor test, without necessarily being always at sea,
would be better than these indoor tests P—From what I
have seen of the present test I think it is unfair, and
what happened with regard to the man Trattles makes
me more convinced of the unfaimess of it, because
when he was taken on the river and put to the test he
successfully passed the test. and I think that goes to
confirm myview. He could not have guessed the lights
on that particulin night, could he? - _

2470. T was nob there?—I know, but Sir William

"Abney suggested to me that men who were defective

in eolour-vision might guess the colowrs. I do net
think it is possible. I believe, if a man is colour-
blind, ke cannot distinguish one cclonr from another,
and the guessing would not help him, because le
might just guess the wrong light or the wroag
colour. Then I was present at the Local Marine Board
when Dboth these men were tested. I consider thiat
was a very very severe test, because there were six or
seven members of the Board sitting at the table—that
is the London Local Marvine Bourd, of which Tam a
member—and then there were the Board of Trade
solicitors and barristers and the expert advisers. I
insisted that those men should be tested with the wools
imiour presence. That was a very severe test; because
those men felt it was a life and death matter with them,
and they were very very nervous, but they successfully
passed the test in the wools. Then we had one of those
long telescope glasses that you can turn on a- different
colour with, and the doctor representing Trattles and
the other man submitted this telescope and asked them
the colours, and they made no mistakes, and passed
successfully ; and the result was we retwrned Trattles
his certificate. o '

2471. You think, under the present tests, injustice
is likely to or may possibly avise?—That . is .my
feeling. ) -

2472. You do not want to abolish all the tests #—No,
I think that, if 2 man is colour-blind, he ought not to
have charge of the deck of a ship. I do not think any
man with experience will say different to that.

2473. You think, from your own frequent use of it,
on the whole the wool test is a fairly good one >—It is
a fairly good test if properly applied, if a man has full
instructions at the. beginning, “ Now youn.are not io
“ name those colours, you are only to select colours to
* correspond with this particularcolour as close as you
“ can.” I do not think that is a very severe test. -

2474. Do you wish to have uny other test besides
that? Would you like to have some open-air test as
well, or in the doubtful cases perhaps —f have Dbeen in
cases where men have been failed. They ought to have
been tested in the open air under conditions which they
were likely to meet with at sea.

24757 Yes, if 2 man has failed at the wool test you
would give him another chunce out in the open to be
quite sure >—Yes, to be quite sure. -

2476. You think that is a fair view >—I think that
would be absolutely fair to the man. . '

2477, On the other point about the form-vision
‘apatt from eolour altogether, have yon any view about
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that >—~Yes, I was one of the sub-commitfee of the
advisory commitice to the Board of Trade, which was
appointed to examine the test, and I attended at Liver-
pool along with other gentlemen, and thought that
what the Board required was rather too severe.

2478, The new test >—The new test. '

2479. The 1914 test?—Yes. I thought it was a
hit severe. There again I thought the explanation of
what was required of the men was not quile what I
would like to see.

2480. When they were testing ?—VYes.

2481. You think perhaps it was not made quite
clear to them >—I did not think it was. You see there
are so many lines and letters. I do not think the
examiuer explained sufficiently to them exactly what
they were expected to do with regard to the different
lines. and it ought to have been made more clear
Then again I think the test itself was too severe.

2482, I suppose you think the present test fairly
satisfuctory ?—I think so.

2483. And you do not think it need he made more
siringent >—I do mot think se. I think it is quite
suflictent, :uud I have never heard in all my {ime of any
case of a collision due to the want of good sight or
mistake in colour. I domnot say it has never happened,
but T have not heard of it.

2484. You judge from that that, on the whole, men
do not slip through who ure inefficient from that point
of view >—I do not think so.

2485. And you infer from that that the present
tests, on the whole, are therefore sutisfactory >—T think
the present test is sufficiently stringent; and, as I have
already explained, if, in the case of an appeal, a man
had an opportunity of being tested under ordinary
conditions in the open air, it would be much more
satisfactory. .

2486. (Mr. Raymond Beck.) As to the question of
this test out of doors, which has had a good deal of
consideration, I think you mentioned a tug-hoat on the
Thames ?—Yes.

2487. Would you tell me this, not being a seafaring
man, but having a certain amount of experience at sea.
If T were taken out to sea, and I saw a steamer’s head
light and a coloured light, and the vessel was moving
in this direction, J should know it was a red light >—
Surely. ;

2488. If I saw in the same way the light on the
opposite side, I should kmow it was a green >~—Yes,

2489, Also when you take me down the river,
although I would not be very lemmed, if I saw a vessel
coming up onone side of the river or the other, I should
Imow for certain, even if my eyes did not tell me which
light it was, whether it was red or green >—Of course
there is a certain rule of the road to be observed in river
traffic that you meet. .

2490. Because n vessel was on {haf side of the river,
you would say that ought to be a green light ?—Yes.

2451, Because it moved in that direction ?—Yes;
but I do not think for 2 moment that would appeal to
that man, :

2492, That is what I wanted >—They are not smart
enough for that. :

2493. Again, would not it eliminate that difficulty
altogether, in the case of the man who was a very good
seaman, if you took him, we will say, to a milway,
where in the distance he sees first red and then green,
would net that Tie a4 mueh better test than the one to
which yon submitted the man Trattles®>—I do unot
kuow. I do not think so, because, you see, you huve
nothing moving there. Now in my opinion there is no
better river in the whole of the country for testing a
man for eyesight than the River Mersey, beecause the
ships are not going all up one side or going all down
one side, They are crossing and ecrossing diagonally.
and that is where I had such a splendid opportunity of
testing Trattles. The question, “ That vessel is on
“ the fight side of the river, and you ought to see a
« gertain light, and that fellow is on the left,” would
not come in there. They were vessels crossing. different
wnys, going to Birkenhead and Seacombe. There he
had a good test, probably a better test than he could
get on any railway that I know of in the United

Kingdom, and I think Mr. Norman Hill would agree
with me,

2494, You suggest that should be the test of those
who were not easily detected to be good or bad in the
preliminary test—what the Chairman calls the border-
line class.  You would give them the chance of being
taken out to sea und undergoing a test of that sort >—
Yes, I think that would make it very fair to the man.

2495. You have been in the habit of testing your-
self >—Yes.

2406. Supposing it was left entirely to you to test
eyesizht aceording to what you think is right, would
you continue to test with the wool test, or would you
test with a lantern in a room >—T think it is necessary
to test them with a light in addition to the wools.

2497, If it were entirely left to you to find out to
your ovwn satisfaction as a shipowner or master whether
your men were right or not, apart from any Board of
Trade regulations, you would take them to a luntern
and show them red, green, and white altermately *—
I wonld.

2498, (Mr. Norman Hill.) Take your own cuse even,
You have tested about 00, I think, and two, you suid,
were hopelessly colour-bhlind ?>—Yes.

2499. Would you have bothered any more wiih
those two if they had failed *—Of cowrse. if they were
men who already possessed certificates, and it was a
question of depriving a man of his livelihood, I should.

2500. But if he was coming up for his first
examination and wanted a chance. You know it is
very bard lines to prevent a mun following the occupa-
tion that he wants to, and I think he ought to be given

every opportunity of satisfying himself. OF course -

thece men who are colour-blind never will believe they
are, and it does not matter what mistakes they make,
they stick to it. Of course there is a great difference
between the first esamination, before 1 man has really
given up his life to a profession, and the second, when

he has been in it?—Yes. On that point I think that
~uny hoy commencing a sea life, either as a sailor or

with a view to being an officer, ought to be properly
tested in colours; and then, if they find ha is defective,

he ought to be told so:—* Beir in mind you ¢in never

* expeet to get any higher than a sailor, and then you
* may have trouble in getting employment, even as u
“ gailor.” I think he ought to be told that.

2501. That is, the severe test ought to be the
preliminary test ?—7Yes. :

2502. Of course it would be a misforiune if a Loy
just crept through on that test, only to be thrown out
a little Inter in life>—Of cowrse I am not u scientific
man, and I do not know whether a man's eyesight
changes with regard to colour or not.

2503. We are told it does?—1I am not in a position
to contradict that.

2504. From your own knowledge, apart from these

~ two cases you have mentioned to us, have you known of

any other case of a man thrown out by the wool tests
who, to your kmowledge, was a good officer or a good

look-out man >—No.

2565. Those are the only two ?—I have heard of
others, but I have not myself examined them after they
have been rejected.

2506. Is it that you have heard of sevcral, or only
occasionally ?—I have hemrd of a good many. For
instance, Trattles’ brother. 1 was told 1y Trattles
that, when he went and passed his examination first for
second mate, the Board of Trade examiner, who lad
no right to examine him in the colour test, said to him,
“Your name is Trattles? ”. He said, “Yes.” The
examiner said, “ Did not you have a brother once, who
was failed in the colourtest ™  So Trattles suid, * Yes."

Then the examiner said, “Would you mind me,

examining you?” Trattles, never thinking that it
would be to his detriment, said, * No. I do not object.”
Then after that Trattles was failed. 'Now the impression

left upon my mind was, that this Board of Trude

examiner liad been somewhat suspicious of Traitles.
Dbecause he had failed his brother, and that was the
beginning of Trattles’ trouble.

2507. And was the impression left on your mind
that Trattles was absolutely normal, and had as good
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a. colour-sense as you?—No, I would not like to say
that. '

2508. He was one of those difficult cases P—He was
a difficult case.

2500. {Mr. Netileship.) He was one, too?—7Yes, but
he never made a mistake in the colours. As I iold
you, if I said, « That is green, that might be a green,”
he would pick it up and look at it, and he would put it
down and tuwn it over; then pick it up again and look
at it, and then he would put it out. When a man acts
in that way you begin to get suspicious. In my opinion
it was due to the nervousness. When he came to me
first, he had had a lot of trouble. He had had Sir
Robert Ropner and a lot of other people writing to
the Board of Trade, and the Board of Trade made one
reply, * Nothing can be done for you,” and I suppose
he came to me as a last resorb to see what I could do,
and I am very proud to think I did help him through.

2510. (Mr. Beck.) You aresatisfied that he deserved
it?P—JI am satisfied that that man is no more colour-
blind than I am, in spite of all the expert opinions.

9511, (Mr. Hill) There is one other subject, the
inereasing severity of the form-vision test. We have
been told that what really started that was the
Colonial Merchant Shipping Conference of which you
were a member >—Yes. ,

2512, Of course I was there also. In your view did
that Conference express any opinion as to the necessity
for inereasing the severity of our form-vision test?—
I do not think so. Of course I have not read the
papers now for some time, but, in my opinion, it was
only a general kind of discussion that came up on it.

2513. Owr New Zealand friends suggested that the
matter wanted locking into, and we said, * Certainly,
have it looked into;” but there was mothing further
than that?—No, there were mno strong opinions
expressed on it.

2514. Axnd it was really never adopted or considered ?
—7J do not think so—mnot in my recollection.

2515. That is mine too?>—As I say, I have nob read
them for some time. )

2516. (Capfain Golding.) You have told us that in
the event of the candidate failing at the wool test you
would, as an appeal, test them afloat on the river 7—
Yes.

2517. Does that mean that you would like to see
the appeal at the Imperial College abolished altogether
—that is, the present system of appeal by Sir William
Abney ?—I would.

2518. Do you think that if a good and efficient
Jantern test could be devised, that is a lantern test ina
rooim, that would be preferable to the wool test >—Do
you mean that to be the only test ?

9519. Yes, that to be the only test >—No, I would

ot agree with that. I do not think they would be very
“much better off under that test than they are now.

2520. Then would you still retuin the wool test
supplemented by the lantern test?—DBy the test aflont.
Where o man has failed in the wools, as being a hope-
less or a doubtful case, then I should have him tested
afloat. :

2521, But apart from failing in the wools, in addition
to the wool test would you have 2 Iantern test in a
room, that is, for the initial test >—Well, {o tell you
the honest truth, I do not like this dark-room husiness,
especially where a man has nerves on. It is like going
into a death chamber, and if you could only have known
Trattles aud this other man as T knew them—1I had this
mun Thitiles on my neck for two years I tell you;

wherever I twmed I had Trattles, and I knew the,

nervous state the chap was in—when they went into
that dark room it just about finished them. ¥ did nob
Tike it.

2592, (Chairman.) 1If you have the lantern, you
would like it out of doors >—I would like it out of doors.

"Then a fellow feels sure. _

2593, (Mr. Nettleship.) 1 should like to ask you
about that. question of indoors. I understood you to say
a while back that, if it were a foggy night, it was no

‘good any way >—It would not be a good test.

2524. But surely there are many degrees between
what you would call a foggy night and a misty night—
I am not a seaman ?>—Yes, there may be a fog where

0 5200

you conld see lights 300 or 400 yards, and there might
be a fog where you could not see 20 yards.

2525. Very well; fakea case of quite a clear night,
when you could see at whatever was the mdximum
distance required, and another night, when it is rather
thick, and you could only see hulf the disiance, do
you think it would be a fair test to test one man on
one of those nights and amother mun on the other?
—No.

2526. How can yon tell when you get a uniform
atmosphere >—Clear of fog ?

2527. How can you tell when you get a uniform
atmosphere, testing different men on two nights #—01
course it would be very difficult to know when you had
exactly the same conditions.

2528. Therefore, wounld it not be very much hetter
to have an officiul lantern test in a long room *>—No.

2529. I do not agree with a pitch-dark room because
some people are rather frightened; but, say, looking
down a dark tube like a shooting-gullery tube—have
you any objection fo {that?>—I can only say I took

Trattles afloat on the Mersey for five nights and I had -

the same conditions practically every night. The fog
did not interfere ; so,if I could find five nights in which
I could test a man under what I considered similar
conditicns

2530. You are taking the singl: case of Trattles;
but Trattles is not the only colour-blind mmm >—No. -

{Chairman.} But Mr. Havelock Wilson means that
he happened to find five nights ruuning when he could
do it,

{Witness.) Yes, I could do it.

2531. (Alr. Neftleship.) And lhe made no mistake?
—~No.

2532. Would those lights be moving or not. ?—A
lot of them would be moving. Of course, on the Mersey
there are hundreds of lights on both sides of the river.
There are standing lights. Then, in addition to them,

* you have the ships going up, lurge and small, and then

you have the ferry boats all the time crossing and
re-crossing the river and eontimial traffic all the time.

2533. Speaking generally, did you by him with
inoving lichtsas well >—Yes. Iwasall the time saying.
 What light is that ?”

2534. Mr. Beck asked a question as to the direction
in which the light is moving being of help to the candi-
date >—You see I disposed of that by saying on the
Mersey it is different from the Thames. On the
Thames, if 1 man was smart enough to think of that,
he would say, ** That ship is on that side of the river;
the light I ought to see ought to be so and so™; but
on the River Mersey you have different conditions
altogether, because in addition to the ships coming up
and going down you have the ships crossing.

2535. It is precisely the ships crossing that I wanted
to kmow about. Does not the direetion in which the
crossing ship should move, say from New Brighton to
Liverpool or the reverse, teil you what side of the ship
you are looking at, and therefore which light ?—It might
help him a bit; but I do not think it would be the
same as a ship going down one side of the river and
zoing up the other. : '

2536. I quite agree; but do not you think it would
be u serious thing in judging as to that man’s vision ?
—1 do not think so, judging from my experience of
Trattles; and then I had a good test, because, you
must remember, this man had heen failed.

2537. Yes; my point is still that the direction in
which fhe vessel will he moving, which you can sce,
must help 4 man who knows the sea lights in judging
what colowr it is >—1 quite believe if any member of
this Committee were to go afloat now, after all the tulk
you have had, he might he able to do that; but yon
must remember you are dealing with men who are
seafaring men, and who luive not been studying this
subject very much, and I do not think they would he
smart enough to judge that. :

2538. Not if they see in which direction the ship is
moving >—No, I do not think so.

{Mr. Neltleship.) If not, of course my questions
have no meaning.

2539. (Sir Arthur Riicker) On the same point,

would there not spring up a class of coaches who
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would teach them the points themselves—a very useful
thing—how to know which way aship is going ?>—I do.
not know. Of course you can muke all the rules and
regulations yon like, and somebody will find a way
around them; but I do not think they wounld be clever
enongh for that.

2540. But we know there are schools and places
where they do coach them for the colour test >—I have
heard of it. ' :

2541, There are reully, and we have evidence on
that >—If the man was colour-blind, like men I
remember in my time, you could coach them for a
thousand years and they wounld not know one colour
from the other.

2542, (Chairman.) i you got him out of doors—I
am not saying on hoard ship—and you could show him
lanterns, not necessarily on 2 river or out at sea, and
do it in a way which would not enable him to guess
amything, would not that go mther near what yon
have fold us about? You have used the word
“aflont” several times. I do not want to press you
in the least, hut it might he possible to find tests,
which would not involve being afloat, with & kind of
lamp that a man is familiar with?—I do not think
anything you can get out of doors—for instance, I
understand your Committee has sugrested testing men
down off Shoebury——

Mr. J. HavELock WILSON.

[Continued.

2543. What we ave doing now is by way of experi-
ment for ourselves >—That is what I meant. I do not
think that is such a practical test as to take n man
afloat on a ship which itself is moving.

2544. I see that?—Your own ship is moving and
everything else is moving. Then you meet conditions
which 2 man is expected to meet when he is following
his ordinary employment, and the nearer you can get
to that the safer you are. '

2545. You see, do you not, that if that is the only
test—you do not suggest that it shall be the only test
—there are greater difficuliies in muking it equal for
eich candidate, when you have hundreds and hundreds of
candidates, than in an official test, owing to conditions of
weather. We c¢ould not take them all to the Mersey, for
instance >—VYes, but I hdve not suggested that every
candidate should be put to this test afloat. I only
me:nt, in cases where a man has failed in the wool test,
aud you are suspicious of his vision not being perfect,
then will come in the other test. _ o

2546. Then if you cun get him to a place like the
Mersey, that is where yon would take him*>—That is
where I would take Inm, and it would not cost the
country anything, hecause I would take him on board
the ferry boat und spend a few hours there going up
and down the River Mersey.

(Chairman.) 1 think we understand your point of
view, and we are very much obliged to you for coming.

The witness withdrew.

Adjowrned sine die.

TWELFTH DAY.

Friday, 5th May 1911.

PRESENT:
The Right Hon, A. H. D. AcraND (Chairman).

The Lorbp RavieicH, O.M., F.R.5.
Sir Arraur Ricxer, F.R.S.

Mr. RavasoND BECK.

Captain THoMAS GOLDIKNG.
Professor Francis Goren, F.R.S.

Mr. Nomaan Hini.
Myr. Epwarp Nerrnesuir, F.R.C.S.
Mr. J. H. Parsoxs, F.R.C.S.

. Professor J. H. Poy~Ting, FR.S. .
Professor. C. S. SHERRINGTON, F.R.S.

Dr. WiLnian Watson, F.R.S. Seorcturi
My, T. LoDGE . . } ccrelurics.

Mr. ArtHUR T. H. Scort, Principal Pilotage Clerk, Trinity House, called and examined.

2547, (Chairman.) The first point is the hig and
important. point of the standard of vision which
Trinity House require of those who apply for pilots’
licences. Perhaps you will deseribe that to ns ?—The
standard we require has been drawn up hy our own
medical man. 1 ean putina paper showing you exactly
what that is; it is in rather technical ferms. (Handing
document.)

2548, Twill read it: (1) “ Form vision. A candidate
“ must have no defect of sight, he must be able to
« read without glasses £ by each eye separately at the

. * required distance, and the near type at the distance
* for which it is marked. (2) Squint, or any defective
action of the eye muscles or any disease of the eye
disqualifies. (3} A candidate is disqualified by any
« imperfection of his celour sense. (4) A candidate
“ must be also otherwise physically fit for the duties
“ of a pilot.”- Then there is a description of the
method of examination in relation to form vision; and
as regards colour vision, he is examined as to colour
vision “by means of Holmgren’s wools, and the
“ method of conducting this part of the examination
* is the same as that laid down in the Board of Trade
“ regulations.””. Yon simply take the Board of Trade
riles and apply them—your examiners follow those
rules entirely >—Yes, our medical man has hased his
system of examination on the Board of Tiade rules.

1

"

-

2549. You use the same description of wools for
colour vision ¥—Yes.

2550. And then for colour ignormce you have
sheets of different coloured glass and he is required to
name the colours. Then as to physical fitness, we need

- not zo into that; it is fairly clear. I will not read all

the details as to form vision ; what you require is full
normal vision in each eye & ?>—Really the requirements
are very sweeping; as stated there he musi have no
defect of sight, and he is disqualified by, any imperfec-
tion of his colonr sense.

2551. Yes. There is nothing here about the ques-
tion of age. or when this examination is applied. Can
you tell us about that *—The age is 35. ,

2552. They cannot come after 35 >—No.

2553. They may come any time up to 33 ?>—That
15 8O,

2554. And apply for a licence >—Yes.

2555. At any age?—There is a preliminary qualifi-
cation that they must have served seven years at sea.

2556. So that practically means that they will not
come in before 25 >—No; before about 22 or 23,

- 2557. So that it runs from about 22 up to 357
Yes. :

2558. As to the means you adopt to.secure the

continued competency of those who gew a licence, do

you re-examine them?—They are re-examined eyery
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year’ by a ‘member of the committee, or members of
the committee, and the test by them is a practieal
test. The man is asked to distinguish objects, and
in some cases he is taken dowm to the viver, at the
Tower Bridge, and asked to distinguish objects and so
forth, and also colours.

9559, In what wayis he shown the colours?—I
fancy he is simply shown wools just as a sort of rough
test, and if there is the slightest doubt in the minds of
the examiners we immediately send him to our medical
min to report.’ '

9560, The first test is a stringent test before your
medical man both for form vision and colour vision,
and then "afterwards each year every one of them
comes before some member of your committee for a
test of the kind that you describe 7—Yes.

2561. If there is the slightest idea that he is failing

in any way, he goes to the medical man?-—Yes, and

we have a firm report from him; it depends a great
deal on his report whether the man is allowed to
continue. - : ,

9562. Hnve yon any statistics as to the numbers
who have heen failed?>—Yes, I e give you that.
This system was adopted in 1901. We have had 125
applications, and out of those we have licensed 119
men, ’

95G3. That means that only six have failed >—Only
six on acconnt of eyesight.

2564. We are only dealing practically with eye-
sight >—Yes, we are only dealing with that point now.

2565. In what districts are they allowed to praetise
—T mean how far does the licence carry them ?--The
figures T have given you now only apply to the London
district, Ourregulations are not the same for the out-

orts. T am giving you the London district only now.

2566. One hundred and nineteen passed during those
years from 1901 up to date ?—Up to the end of 1909;
that is from 1901 to 1909,

- 9567. (Professor Poyniing.) Are those all fresh

_entries?—Yes.

9568. (Chairman.) Not re-examination >—No.
2569, Can you tell us anything about those who
came 2 second time during that period >—I understand
you to mean those who are already licensed ?

9570. Yes, those who are already licensed who have
to pass the test again annually *>—I see we had 14
donbtful cases during those years, that is to say, 14
doubiful cases that were tested by the committee and
then sent forareport to our own medical officer, and in
only two cases were they absolutely rejected; in one
case the man was pensioned, and in the other case
the man's licence was not renewed. '

as71. Still, that is two ont of 14 >—Yes.

2572, An important proportion >—Yes, and in the
cases of the other 12 the licences were renewed.

2573. There had been a little doubt, but the medieal
officer passed them ?—Yes, he certilied that they were
all right. ot '

9574, What is the total number of your licensed
pilots in the London district >—The actual number in
January 1911 was 330. :

- -2575. We may take it that all those 330 have to
come up for this informal test, if I may put it like that,

- every year ¥—Yes, every year.-

2576. Do you kmow the ages of these two cases that
were rejected 7 You say you gave one of them a pen-
sion, so perhaps he is an elderly man ?—No, ithat man
was quite a young man—I should not think over 40.

© 2577. 1 suppose you have power to pension >—Yes,
where 2 min is disabled by a physicnl defect of that
kind. .o

9578. Do you know whether that would be a ease of
disease, or accident. rather than what one muy call
failure of sight from ordinary causes?—I do not
remember the details of that ease, but if it would help
the Committeé I could refer to our medicul man’s
report on that particular ease.

2574, Yes, it would be interesting to know ahout.

the doubtful eases. - At any rate, you thought it was a
case deserving a pension >—Yes.. The second case was
a much older man. Thatwas a case of colour blindness
brought on by smoking. I remember the medical
report was quite strong with regard to it. This man

was advised to give it up; but he wounld not follow the
advice, and the consequence was his colour vision never
improved and we were unable to renew his licenée. I
shall be very glad to give you further particalars of
those two cases.

2580. Thank you. 1 suppose you have not had
complaints about the stringency of your requirements.
Have you good ground, do you think, for justifying
what is a very stringent test >—I have heard one or
two candidates spy that our test is stronger than
required by the Board of Trade, and therefore they
think it is rather hard lines on them, but: we have had
no official complaints.

2581. The veneral view of Trinity House has been.
I suppose, that under the circumstances 2 pilot’s work
is 50 responsible that they think it desirable to have a
really high standard ?>—Y¥es, and besides a pilot is
placed on board vessels' by compulsion of law, and
therefore we hold it fo e our duty to secure the - very
best mei.

2582, You said that the rules are not guite the same
outside the London district. Ave they less shringent
in other districts >—They are less stringent in this way
that we have no medical man of our own who examines
the candidates; we ave satisfied if we receive the
report of any qualified medical practitioner.

2583. But the standard is the same—I mean the
standard that you indicate to the medical officer > —No,
that is not so, heecause the conditions are not quite the
same in the outports. In the ountports the work is
very small, and sometimes owing to the smallness of
the earnings we have a difficulty in getting candidates
at all and we have to take the best we can get, so that
we have not drawn up very stringent regulations—or
any regulations as regards the exact form of test with
regard to eyesight. The form of certificate that we
always have I can hand to you. That is the form of
certificate given by our own medical officer,  (Hunding
dacument.) ' ’ ' '
"~ 9584, This only uses the word that his sight is
good, but you have defined that for the London
district quite defimitely in the way you have already
described ?—Yes, that means that the man has padsed
the test laid down by the medical officer, but in the
outports we are not so strict. All we have from them
is this: “A cerlificate under the hand of a duly
# qualified medical practitioner must be attached hereto
“ stating that the candidate has been examined and
* found physical Iyfit to enter the pilotage service, also
* that his sight is good and that he does not suffer from
¢ colour biindness.”

2585. You could not take a man who had not
passed the Board of Trude certificate, conld you

(AMr. Norman Hill) Yes, the pilot need not be a
certificated officer before he is appointed a pilot. Many
of the pilots are non-certificated officers, and never

liave been certificated, and if you are not a certificated

officer there is no obligation on you to pass the Board
of Trade test.

2586. (Chairman.) Without n Board of Trade certi-
ficate he might become a pilot P—Yes. :

2587. In the outports you could take a2 man and
make him a licensed pilot even if he had not passed the
Board of Trade certificate >—We could. A

2588. (Cuptain Golding.} Not in a very large port
like Southampton *—No, that wounld not apply to
Southampton, but in mny cuse we, of course, give
preference to a man with the Board of Trade certificate.

9589, (Chairman.) In addition to the medical prac-
titioner's report you prefer to have the Board of Trade
certificate “—Yes, that would weigh with us if wehad a
preference, but in the case of London one of the
yualifications is the possession of the Bourd of Trade
certificate of compeieney us master of a' foreign-going
steum vessel; that implies that he has passed the
Bourd of T'rade vision test. '

2590. I asking in someignorance  Is the whole
character of the work in the London district so much
more responsible?—Yes, much more. There is the
length of the navigation to be considered, and the
difficulty of it. We want a higher class of man than

_we should want for a small port like Aberdovey, whcre

only very small vessels can enter.
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2591. There is no other port that presents an
analogy to London, I suppose >—TYes, you might take
the Isle of Wight where our regulations are exactly
similar as regards the Board of Trade certificate.

2592, {Lurd Rayleigh.) How about Southampton
and Liverpool *—Southampton is included in the Isle
of Wight. I cannot tell you about Liverpool; that
does not come under our jurisdiction.

2593. Do any other ports come under your juris-
diction >—Yes, ports on the east couast sonth of Hull;
Scotland we have no jurisdiction over.

(Captain Golding.) The Tyne is under local juris-
diction. .

2594. (Chairman.) So that London is really much
the biggest thing you have to handle P—TYes.

2595. And next to that, what you call the Isle of
Wight district >—Yes, that includes Southampton.

2506. Under the further headings you have been

kind enough to note you have given us the general

qualifications required. - You have described to us by
whom the certificate must be given. Your own Trinity
House medical officer is a man selected and in your
permanent pay—he receives a salary from Trinity
House *—Yes.

2547. Do youn have doubiful cases in the out-
ports >—Yes. . Our outports are under the control
of a sub-committee appointed by us. That sub-
committes is suljject fo our control. We issued a
circular to them in 1891 when we extended the system
to the outports. Perhups I might read a little
extract from that circular. We say: “ Any physical
* defect which tends to render a man incapable of
# performing his duties efficiently is to be stated in
‘ the report, which will bz treated by the Board as
“ g confidential commumication, and in all eases where
“ a doubt arises as to the propriety of renewing a
% licence you will hold over the renewal until a report
“ has heen transmitted to this House, and a personal
“ inspection or . inquiry made by the Pilotage Com-
“ mittee, or as the Board may direet.” 5o that in
a case like that the Committee might, and probably
would, see the man himself,

* 2598, {Caplain Golding.) I rather think one of the
pension cases referred to by Mr. Scott just now was
that of 2 man named Bennett from Weymouth >—
Yes, that is the case. '

2599. He came under that exact heading of being
reported on as defective and sent o the medical officer
and reported on and pensioned ?>—Yes.

2600, (Chatrman.) Under the insiances of doubtful
cases perhaps you could give us some particulurs by
way of example of a report given on 2 doubtful case?—
Yes. Ihavea casethat occmrred lust January., A man
came up to have his eyesight tested by the committee,
and it was not found to be satisfuctory, so we sent him
to our medical officer.

2601. Was this a first examination or a re-examin-
ation >—This is a re-esamination. He was a man who
had held a licence for 10 years. This is what the
medical officer says: “I have examined the above as to
“ the condition of lis eyesight. He has myopia, short
* gight, for which he should use efficient spectacles; the
“ myopia has increased since I saw him on January
# 11th, 1906. Without spectacles his distant vision
“ is not good cnough to allow him to continne to
“ perform the duties of a pilot. With snitable
“ spectacles he would be quite able to follow his
“ ocenpation as o pilok. It is a case that I should
* advise permission being given to him to wear
« spedtacles.” This is the second time that this defect
of eyesight was observed.

2602. What age was that man?>—He was 46 in
Junuary 1911.

2603. While we are on the question of age, up to
what sort of age do your oldest pilots go; hase vou
auy limit of age >—We have no limit of age. '

2604, What would be the oldest pilot in the London
digtrict, roughly >—We have a man about 75, I think.

2605. Do they retire at their own option®>—Yes;
but, of course, n man is not reinined unless he is
physically fif.

20606. No: because you have this examination every
yrar P—Yes.

-

-

2607. A man goes up and presents himself before
your commitiee, and the commitiee say: “ You must
uot go on any longer™ if he is defective #—Yes, or
they give him a warning : “ Do not you think you are
getiing too old?”

2608S. Yes, that takes place once or twice and then
they are told that they must not go on ?—VYes.

2609. Practically that is what takes place unless
they retire voluntarily 7—That is so.

2610. Are they entitled to a pension P—Yes.

2611. So that if they do retire voluntarily they get
i pension ?—7Yes,

2612. The pension is only payable at a certain age,
[ suppose?—It only Dbecomes due when they are
physically unfit. '

2613. Not ut any particular age P—No.

2614. That rests really with your committee>—To
a great extent. A man cannut retire voluntarily on a
pension if he is still it to perform his duties.

2615. The pension, of course, is a good deal less
than anything he is likely to eamm ?—The pension in
the London district is 11, per apnum for each year of
service and that is considerably less than he earns ag a
pilot.

2616. Asa matter of fact, about what sort of age
would the avernge man usuully go >—1 find that the
average service is aboyt 35 years. The average age.at

- which we get them, I suppose, would be about a little

over 30, so that the average age for retiring would be
about 65 or 66. It is only, of course, in exceptional
cases where we get hale and hearty men who are anxious
and quite capable of staying on.

2617. And there are a certain number of cases
where they break down before ?—Yes.

2618. Roughly, they go about 65 P—About 65.

2619. With regard to the test which is applied
to these 350 men, is it all done at once or do the
committee give two or three days to do it?—We give
one month in every year to it, from the Ist January to
the 31st.

2620. Certain members of the commiftee attend
every day —Yes, and some of these men come up every
day. They can come up just as they like, but their
licence must be renewed before the 3lst January; it
expires on the 31st January. ;

2621. Are they nearly all taken out on the river
and tested —No, that is only done in doubtful cases;
that are put through a test of looking out of the window
to distinguish various objects, and if there is a doubt
they are then taken down to the river, and if there is
still & doubt they must go to the medical officer.

2622, Are they put through some test with regard
to colour >—Yes.

2623. Thatf takes, I suppose, 10 minutes or so for
each mun >—Yes, I daresay it tukes about that,

2624. Tt is a long routine >—Yes.

2625. They are uall accustomed to it?—Yes. -It
involves a good deal of labour, and besides thut test
there is the question of their physical fitness and of
their qualifications as regards the kmowledge of their
work, so that sometimes the examination of one mam
cecupies a.considerable time if there is a doubt about
his other qualifications.

2626. Do you mean failing memory *—Knowledge
of his work,

- (ALr. Norman Hilly The depth of water and the
position of buoys, '

2627. (Chairman.) Yes, but we are speaking entirely
of re-examination. If he once knew thaf, would not he
always kmow it >—No, not mnecessarily, because of
changes in the district.

2628, The test proves whether he iscapable and has
heen shrewd enough to keep his imowledge up to date?
—Yes, some men get a bit slack and this examination
rather tends to keep them up to the mark. -

2629. There is one remaining point. You told us
about this man in whose case the medical officer recom-
nmended the wearing of spectacles for myopia. What
rule have you with regard to the wearing of spectacles ?

—1I can read you what our practice is with regard to

that: «“ As regards the wearing of spectacles 4 licence

* would not be granted to a candidate who required to

* use them when on duty.”
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2630. That means the first licence P—Yes.

2631. At the first test if it was thought that the
applicant required to use spectacles when on duty he
would not get his first licence ?—That is so

2632. Perhaps you would kindly read it once more >—
“ Agregards the wearing of spectacles a licence would
s not be granted to a candidate who required to use them
# when on duty, but if it should appear to the Elder
« Brethren that the sight of a licensed pilot, althoughnot
* up to the standard required of applicants for licences,
“ was reasonably good without the aid of spectacles, they
# would not object to the use of such, when on duty, to
“ increase his powers of vision. In such cases the
“ question of therenewal of the pilot’s license is dealt
“ with upon its merits.” Of course, I imagine that the
sight alters in certain cases.

2633. Does a man sometimes come before you and
say he can see well enough if he is allowed to use
spectacles >—Yes.

2634. And then that is considered on its merits 7—
Yes;as a rule we send nearly all those cases to the
medieal officer. ‘

2635. What is the actual resulf in those cases? Do
they generally get the renewal of the license ?—Yes,
subject to the condition of wearing spectacles when on
duty and carrying a spare pair; we make that con-
dition.

2636. And you say, that out of your 350 men there
are a certain number among the older ones who do
wear spectacles when on daty P—Yes, I should think
about seven or eight. '

2637. Not more >—Not more.

9638. The others really have not required it *—No.

263Y9. Those are not really presumed to be less
efficient than the others ?—No.

9640. That is to say it is not supposed, because
they may have to wear spectacles, and always having a
spare pair, that anything which happens with regard to
weather and so on makes them less efficient —I do not
think so.

2641, Fog, and so on?—Not in the view of what
our medical man says.

9G42. He does not consider that it does?>—No. .

9343. He thinks it makes them more eflicient in
their work and does not really render them unfit to be
pilots P—That is so.

92644, It is a very important point—the principle is
importunt >—Yes, exactly.

2645. The priuciple is accepted that in these cases
the man is not considered less efficient us a pilot by
reason of his wearing glasses >—That is so.

2646. I suppose the point has been very carefully
considered ?—It has, .

9647. You have not had complaints of these men
who do resort to spectacles in their later life being bad
pilots >—No—the proportion is small.

2648, Yes, but still the principle is the same.
Trinity House does not consider that these men are
less efficient pilots >—No.

2649. Although it knows that in consequence of
certain defects of sight without spectacles he has to
remedy them by the use of spectacles >—Exactly.

2650. You have considered that very carefully ?—
We have,

2651. (Lord Rayleigh.) Must there not be many
more than seven or eight out of the total number who
would see better with spectacles ? It strikes me that the
number you mentioned is very small considering the
age to which your men go on. Is the high standard
of sizht insisted upon at the first licensing supposed to
be maintained all through their carcer without having
recourse to spectacles?—I do not think it is, because
that, I think, would be alinost impossible.

2652, (Chairman.) Do you think your men arealittle
unwilling to admit that the spectacles would improve
their sight—or perhaps they do not know—a little
afraid perbaps of losing something >—Yes, I think that
is s0, perbaps.

_ 9633. (Sir Arthur Riicker.) 1 think Lord Rayleigh's
question is the best I could form, but these seven or eight
are men from among a great group who have been

_ thoroughly sifted. A great many of these wen who

might otherwise have to wear speetacles have been

rejected as they get old. The seven or eight therefore
remain out of a carefully selected number in the sense
that everybody has gone through the annnal test and o
good many have not had permission to wear spectacles
and therefore had to go?—No, we have had very few
cases in which we have actually rejected a man on that
account. I can only remember two cases of rejection
in the last 10 years.

2654, Of course, these m=n were all very first-rate
in the first instance, with full normal vision in both
eyes >—HExaetly.

2655. You test the eyes very accurately on the firsk
occasion? —Yes, we give the eye a good test at
starting.

2656. (ALr. Netlleship) I do not think I can quite
take Lord Rayleigh's view that men who had perfectly
good vision between 25 and 35 would in a very large
proportion fall helow the standard at 65. In the case
of a boy it is different, but in the case of men of 25 to 3
whose sight is good I do not know that there would be
a large proportion. I suppose that the range of objects
that a pilot in the Thomes distrief has to look out for
is very different from the range of objects that an
ordinary seaman on the high seas has to look out for.
Supposing a pilot whose sight had fallen off a little
through age was allowed to wear spectacles—or
supposing he does not even admit that his sight has
fallen off, and does not wear spectacles, it is possible he
might be able te distinguish the objects that he has to
lovk out for onthe river, whereas if he were on the high
seas he might possibly have a difficulty >—Yes, I think
there is something to be said for thut point of view.
The objects he has to see are not so far off. -

2657. And they are more constant than he would
meet with on the high seas?—Yes; he is accustomed
to navigating the same waters and gets accustomed to
seeing the same objects. . ,

2658, And knows what to look out for 7—VYes.

9659. He has, of course, also the assistance of the
officers for that purpose, althongh, of course, it is the
pilot’s duty to look about and see things ?—Yes.

2460, Then, again, he is guided not only by lights
on the river but by buildings and marks, some of which
are large objects, that he would be quite unable-to
expect to see if he were on the high sea?—Yes, in the
upper reaches of the Thames that would certainly apply.

(AMr. Norman Hill) I am not quite sure if
Mr, Nettleship understands that the pilot is in charge
all up the English Channel right into the wide mouth
of the Thames. The narrow district does not begin
until he gets to the Nore.

_ {3fr. Neftleship.) It would apply in the Thames
estuary itself? -

{Chairman.) Yes, butb there is a good deal of open
sea before that. Certainly, I for one had nob realised
that.

(Mr. Nettleship.) Even so, I suppose the objects are
always there and he kmows what to look out for.

2G61. (Chatrman.) Does the compulsory region
within which you apply these stringent tests extend
from the Isle of Wight 7 No, the compulsory region
on the south is from Dungeness, and from Orfordness
on the north. :

2662. You have an extension of the London district ?
—7Yes, an extension of the London distriet, which is
called the English Channel district, which exteunds to
the Isle of Wight.

(2Mr. Norman Hill) If you take the waters from
Dungeness right info the mouth af the Thames you
have as much high sen as.in any other part of the
world and with far more moving objects on it.

2663. (Professor Poynting.} I think -you said that
there were 14 doubtful cases since 1901 ?>—Yes,

2664. Were those out of the whole lot ?—Yes.
some of them were in respect of men who had not

passed the Trinity examination which has been in force

since 1901.

9665. (Captain Golding.) You said that men could’

enter at the age of 22, but I take it very few enter ut
that carly age; it is nearer 30 when they enter the
servicz as a rule, is it not ?—X was rather thinking of
the age at which they put their names on the list.

\ . ——————
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The -age at which they enter the service must be
later, because they have Lo go on the waiting list.

2666. They seldom come to the top of the list until
very nearly 30 *—Very seldom.

2667, There is a cerfain number of exempt pilots
whose employment is voluntary by the shipowner ?—-
Yes. ' )

2668. They have to conform to the sume standard
as the compulsory pilots as far us form vision goes *—
Yes, they ouly work between London Bridge and
Gravesend. :

2669. (Alr. Norman Hill.). Have you had to inguire
into any cases in which one of your pilots who had to
wear spectacles has got® into trouble®>—I do not
remember one ; I do not think so. '

- 2670. You huave had no ecomplaints of the loss of
spectacles >—No. ,
. 2671. Or of failure of sight throngh the loss of
spectacles *—No. S :

. 2672, With regard to the test you tell us you do
not apply your standard of & in the outports ?—No.
.. 20673. Thatis hecause the supply wonld not equal
the demand if you did >—No, because our.outports
differ. very largely in importance, and at many of the
outports the pilots, as I said before, are merely of .the
fisherman class and if we imposed a strict stundard
-we might have difficulty in getting any men ab all.

2674. The man who is the best pilot from the point
of view of experience and of handling a hoat and such
_things might not come up to your standurd ¥ —No.

2675, And you would have to reject a betier man
on the ground that his eyesight was not quite perfect *
—That is so. :

2676. (Chairman.) Is it that the lLetter prospect of
wage earning produces a man physically hetter all
round in sight and physique in London, and . that in
the out districts you cannot command so physically fit
- type of man—bhecause it is mainly a question of phy-
sical fitness? I do not see why the poorest fisherman
who would care to enrn what there is to be earned Ly
.pilotage should not be just.as fit physically in body
and - in- sight as your ‘bhest London man?—Yes, but
where the emoluments are on a larger scale, we have a
wider selection. . o
~ 2677, (Captain Golding.) Tam not certain that we
could not get so0. good a standard in the outports, We

Mr. ArtaHor T. H. Scorr.

[Continued.

have no absolute standard theve, as Mr. Scott has told

us, and for all we know they may comply with the &
—we have no evidence that they do not?—That is so;
we are satisfied with the certificate of a propedy
qualified medieal man. ) ,

2678. (Chairman.) You do not know necessarily
that they fall below *—No.

2679. You have not thought fit to put them to this
severe test?—No; and they go every year before local
sub-commissioners to have the licence renewed.

2680, So that you have a constant hold upon them
if there is anything at all serious >—Yes,

2681. (Ar. Raymond Beck.) With regard to these
pilots in the outports, which is 2 very important point,
I shonld like to ask you whether you suggest that one
of these pilots who came up to the present Bourd of
Trade standard—not the 1914 one—would probably
come under the word “good ™ as advised by -your
medical man ?—1I think it possible he would.

2682. You are of opinion that the entrusting of a

~valuable ship and eargo to 2 man of such qualifieations

for part of the voyage is perfectly safe, and that you
are not. endungering property #—1I do not think so,

- 2683, With regard to the very high standmrd for
London, I wonld there suggest thut youn get this very
high standard, because the post being a luerative one
you gret a great many applications >—Exactly.

2G684. And also it is well kinown what the standard -

required is, and therefore the applicants only come
forward when they know they have good sight vision ¥
—That is so.

2685. It s not altogether hecause you think a man
would be unsafe to take charge of a vessel in the
Thames if he had not $—it is really that you are en-
abled to get a very high standard in the same way, if T
iy suggest it, as the man who applies to be a footman
in Park Lane or Grosvenor Square knows it is no use
his applying unless he is 6 feet high »—Yes, really the
same argument applies. I suppose if for any reason
the supply were to fall off we might have to lower cur
standard.

2686. Does the west coast of Ireland come under
your jurisdiction >—No, none of the ports of Ireland
come under our jurisdiction at all.

The witness withdrew.
The Committee adjowned.

THIRTEENTH DAY.

Friday, 30th June, 1911.

S PRESENT: ]
The Right_, Hon. A. H. D. Acraxp (Chairman).

.-The Lorp RaviEicH, O.M., F.R.S.
Sir NoryanN Hirn.
Sir ArTHur RUcker, F.R.S.
Professor Fraxcis Goren, F.R.S.

-

2687. (Chairman.) We are very much obligzed to
you for being good enocugh to come hefore us >—I am
very glad to be of any use I can; it is a subject which
interests me very much. '

2688. I'think I am right in supposing that it was

~ on your advice that action was tuken by the Union

Company, or rather Ly the New Zealand representatives

at the Colonial Merchant*Shipping Conference >—Yes ;
I may say that is so. :

. 2689, It arose ont of you, I suppose >—Originally.

I moved oviginally in the matter before the  meeting

L

" Dr. H. Lixno Fercusox, ALD., called and examined.

Alr. Epwarp Nerrresmair, F.R.C.S.
Afr. J. H. Pansoxs, F.R.C.S. '
Professor JJ. H. PoyxTtIing, F.R.S.

Professor C. 8. SHERRINGTON, F.RR.S.

Dr, WiLLian ;“}ATSON, FRS, Sonieton ,
Mr. T. LobGE, , } cerefuries.

of the Imter-Colonixl Medical Congress in 1896, T
suggested this subject as an important subject for
discussion and consideration by the oculists, and they
passed a series of resolutions which were the basis on

-which the Union Company took action. I may also

say that soine of the State Governments took action
with regurd to their milway tests on.the basis of the
same resolutions.

2680, T presume that led to the matter being

brought hefore the Colonial Merchant Shipping Con-

- ference in 1907 >—Yes.
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Dr. H. Lixpo FERGUSOX, 3.D.

{donh'rmcd.

2691. We have a statement handed in by your
¢hairman, Sir Jumes Mills, which gives us the conditions
which you apply to your officers >—Yes. _

2692. Which we may take simply for granted ?>—
Yes; there is nothing to go through in that.

2393. Tt shows the conditions which you in your
company think desirable to have ?>—Yes.

2694, Then I think I may go to your outline and
follow that in the best way I ean. Take it in your
own way. I will put an occasional question, but I
think if you follow your own line it will be the best
course, will it not #—Yes, I think so, and the quickest.

2695. Your view is that the present Board of Trade
st:amdard for form vision is too low for safety *—Far
too low,

2696. Perhups yon would just foliow that out =
little on your own line >—As a matter of fuct, nobody
comes to see me in my study who is not prepired to
pay 2 guinea to find out what is the matter with their
eyes, and to get some relief. But out of 10,000 con-
sceutive cases that came to me, . I found that over
66 per cent. could pass the Bomrd of Trade standard.
That does not seem as if the Bourd of Trade standard
were at all high, because those 10,000 cases inclnded
all the cases of caturnct and chronie glaucoma, and even
childven horn without eyes. There was not a single
case counted oub: every single case was counted in.
From my records of vision I could say each case would,
or would not, have passed the Board of T'rade standard.

9697. And 34 per cent. wonld have failed ?—The
other 34 per cent. included all the cases of short sight,
(except the very small degrees,)and all the cases of
extensive defects, which wounld have failed. I do not
know whether the members of the Committee quite
understand what the Board of Trade vision test is.
That seems an absurd thing to say, but unless you
have your vision reduced to the standard you do not
realise what a poor standard it really is. On the way
down to-day I borrowed some conves lenses in order to
see if I could reduce the vision of the membhers of the
Committee to the standard in order to let them sce
what the standard is, May I do that? -

2698. Yes; I should be very glad if you would show
us anything. .

(Mr. Neltleship.) I think we have had it before us.

92699, (Chairman.) I think it would he as well, with
regard to the lay members at wuy rate?—I thought
perhaps if some of the lay members were to hive their
vision reduced to the Board of Trude standard, it would
give them aun idea as to how very low the standurd
really is. -

(Beperiments were then made with the Chairman,
Lord Rayleigh, and Sir Norman Hill.)

2700. (Chairman.) Going buck to the outline of
your evidence, there is an allusioii to the Frénch
military service >—I find in the Ophtkalmic Year Book
of 1907 that the requivements for the French military
service are that there must be half normal vision in
one eye und one-twentieth in the other. The Board
of Trade only requires rather less thun half of the
normal vision in one eye, and the other eye may be
quite blind. '

9701. So that their standard is higher ?—Their
standard is higher. Thuat is with reference to the
ordinavy conseripts for the army. They ure not good
enough to be shot if they huve not got that.

9702, The only assumption you would make is thut
for naval service you want a much higher standurd
than that >—Yes, I think s0. - .

2703. Then shull we -tuke the second point abou
re-examination ?—O0I cowrse, the question of re-exami-
nation is one which is beset with difficulties, hecanse
when once you give a ticket the matter pusses away
from - your observation, and the holder’s sight may
deteriorate seviously,. .

2704. But your main point, if I may make it quite
clear for the purposes of your evidence, is that there
is no guarantee now in the shape of periodical exami-
nation that this standard is maintained ?>—That is so.

2705. You say there are some difficulties hesetiing
the question >—Difficulties beset the question because,
if once the ticket.is given, at present it, stands for life.

If you cannot get hold of your officer to re-examine
him periodically it seems to be an absurd thing to
demand a standard at all. As the Board of Tride
test has been applied it is quite possible for a man to
come in and pass his test, who, when he went on hoard
his ship that night, conld not see his way along the
deck. That is quite conceivable. But the man could
pass the Board of Trade test. I assure you I have
led & man having a certificate along the deck which
Y could find my way along, and which he could
not. He was stumbling about over things, and
I helped the old gentleman along. He was going to
pilot a boat down the coast. He was & man past work,
but he had his Board of Trade ticket. T

2706. Which he had got many years hefore?—
1 cannot say how many years liefore. :

2707. But in your opinion he was quite unfit to do
what he was undertaking >—He was not fit to find his
way along the deck. That seems very absurd. There is
one case in which I had to give a certificate to i man who
had been operated on in London for cataract, and who
came out in charge of a ship. With the eye which had
been operated upon he had just enough vision to pass
the Board of Trade standard with his cataract lens.
The other eye failed at six-sixtieths. Of course, if the
Bourd of Trade say that standard is sufficient with the
gluss, they ought to take the ‘responsibility of any
accident that might happen. I say that if that man
had been turned out it the middle of the night to meet
an emergency he would have -been a danger to-the
ship. His third officer might have met the emergency
all right, but as soon as the captair is on the bridge
he is responsible. '

2708. Your view is that whatever individual com-
panies may do, the Board of Trade should hold itself
responsible for the good condition of the eyes of
officers during the length of the period for which they
serve >—I think so.

2709. By periodical examinations?—I think that
would he the hest thing to do.

2710. Then what is yowr experience as to the
changes which are likely to take place under ordinary
circumstances in people’s eyes ¥ I mean, how often do
you think the re-examination should tuke place?—In
the case of young men there is not likely to be deterio-

ration.  Only by the time & mun gets to 40 it is
advisuble he should be re-examined at intervals. Sup-
pose the first examination were 25; his second should
be at 40, his third at 45, and his fourth at 50.

2711, After 40 every five yeurs®—I think every
five yeawrs; and over 30 I would perhaps make the
intervals shorter, because there is the chance of cataruct

coming up. Cataract becomes more probable after 50

—or chronic glancoma. L

- 2712, Then I understund the re-examination should
be principally from the point of view of what may
normally happen to the human eye ?—Yes.

2718. And not from the point of view of possible
accidents that may occur to a young man ?>—So far as
the accidents are concerned, if anything were definitely
known as to an accident or an injury, I think the
min ought to he tested again.

2714.. Even hefore 40 ?—XEven before 40.

-2715. Would you say the same as to ill health which
might have been suspected to have affected the eye?
—In the case of hypermetropia it affects the aye very
much. If a man is hypermetropic and has an illness,

even an attack of influenza, his accommodation will

fail and his vision. deteriorate. For that reason I
think it is essential before 2 man goes to sea, or at all
cvents before he is given a ticket, he should be
meastred carefully, and should-not be allowed to have
a ticket if he has more than a certain amount of hyper-
metropia present. ' : .

9716. We are pissing now to i slightly new point?
—But I think it is pertinent. ' '

9717. Yes; it is quite right that we should do it.
Your point is with reference, at any rate, to the class
of hypermetropics, which is a large class ?—7Yes.

" 8718, Quite apart from the yuestion of re examina-

tion, there should be a more efficient examination at

first *—Certainly.

E .
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2719. Even of a different character to that which
is proposed under the new test >—Yes, I think so.

2720. Perhaps yon would elaborate that o little
for us >—T have plenty of notes of patients who have
high degrees of hypermetropia who have gone to sea.
If & man has four or five diopters of hypermetrapia,
and his eyes are measured at the age of 16, 17, or 18,
one can say for certain when that man gets to 40 that
he must be below the standard which the Board of
Trade asks. Therefore clearly it is the rizght thing to
do to stop him going to sea at all, because he must
be a source of danger at sen after a time.

2721. Very possibly, afier 40 ?—He might be af
25 if he had un attack of typhold, or even a bad attack
of influenza.

2723, And you think that the facts can be quite
effectively and scientifically obtained at an early age?
—Certainly. We are safeguarding the man as well
as the public, because it is a great hardship to him
if yon re-cxamine him at 40, He says, “ Youn are
* stopping me now for a defect you might have seen
* when I was 15, and now I have 2 wife and family
“ dependent on me.”

2723. Then your suggestion on this particular point
is, that whatever standard may be adopted there shall
be a specific examination which has never yet taken
place for the purpose of detecting that >—Yes, for the
first examination.

2724, Apart from the question of standard ?—Apart
from the question of standard altogether. But I think
the subsequent examinations as to the maintenance of
the standard conld perfectly well be carried out by
Inymen. It is mot a difficult thing to decide whether
a2 man can read so many letters on such a line; but
what a layman cannot do is to measure the refrction,
and he cammot see if there are any latent defects in
the eye which are going to deteriorate the vision after
a certain mmnber of years have passed.

2725. But could a layman at 40 detect all that was
necessary in a case of hypermetropia ?—I think if once
the eye has been carefully measured, that is a guarantee
that there is no more than a certain amount of hyper-
metropia present.

2726, Provided only o certnin type of officer were
admitted, then the re-examination would be simple —
It becomes quite a formul thing.

2727. You have a certain number of statistics on
the second page P—These statistics I have dug out
of reports which were got together for me in a hurry
just before I left New Zealund, of the officers whe
have been examined for the Union Company: those
who have been rejected and those who have heen
accepted. From 1897 to the end of 1910, 18 officers
were retired from the service aflont of the Union
Steamship Company of New Zenland, for failure
io reach the standird of ~vision required at their
periodical re-examination. I may say, perhaps, that
out of these 18 there were one or two instances possibly
where they would have heen retained in the service
if they had been very exeeptional officers. There have
lieen other eases in which there have heen men retained
who did not come quite up to the standard, but who
were particularly reliable officers, and had special know-
ledge of particular trades.

2728, I suppose the company always holds itself
at liberty fo balance one set of capacities ngainst
another in specinl cases > —Yes. There had been no
examination in force prior to 1897, so that all the
officers in the service at that date were unselected so
far as vision was concerned. Of. these, 18 officers
retired, one had his vision seriously reduced by an
inflammatory attack, and one was retired because his
colour-vision was defective. 1 may say, with reference
to that inflammatory attack, the man had a bad attack
of interstitinl keratitis, and his vision was reduced to
six-sixtieths in one cye. He went on a trip to India,
and while he was away he got an attack of interstitial
keratitis in the other eye, and I think when he came

bacek he only had six-sixtieths in that; so that he was

far below the Board of Trade standard at the time
- when he retired. The Board of Trade tickeb gives no
guarantee against that.

2729, It was only yomr examination which detected
it >—The mun came to me to be treated, and I said to
him, “ You will not pass your mext examination, and
# yon had Detter look out for something else to do.”
That, of course, is a very difficult position for a surgeon,
Sometimes a patient comes to one, and really one feelsas
if he had come to have his eyes examinei to shut one’s
mouth, beeause you cannot say anything about your
patients, There is one case I refer to here, whers a
man came to me to find out if there were anything
wrong with his eyes because he could not keep awake
on wateh. 1 could not say anything to the company
about him, and it was not until months after that the
company said he had fuiled at his re-examination test,
and asked me for a report about him.

2730. That rather complicates it >—My mouth was
sealed all the time, Of course, he knew he could not
keep awake on watch; he was astigmatic, and the
strain of trying to see made his eyes so tired that he
used to drop asleep.

2731. In Lis case would the nuse of spectacles put
him right >—Yes. '

2732. Do you consider the use of spectacles a bar
to efficient service >—Certainly not. I do not see why
in a ship of any size a man should not use spectacles;
he is so high out of the water, and all these ships have
charthouses with a glass front. I think in most cases
he would not be much handicapped.

2733. This was a cuse of astigmatism >—It was a
case of astigmatism.

2734, And spectacles would have put him right >—
Spectacles wonld have put him right.

2735. Does your company forbid the use of spee-
tacles >—Yes, and so does the Board of Trude. .

2736. (Lord Rayleigh.} Forbid the use of spectacles
at the examination, that is P—Yes.

2737. (Chairman.) But the Boaxd of Trade does
not forbid the use of spectacles in later life, which has
nothing to do with that?—I do not kmow. I do mnot
Imow whether that question has ever been raised.

2738. I do not think they do, but I am very
anxious, if I may, to listen to your opinion P—I think
in n small ship the use of spectacles would e a
distinet bar, hecause a man might get covered with
spray. If he is in one of these big liners 50 fect above
the water, and where he has a glass-fronted screen in
front of him, he might be very much better with
speciacles on than without them.

2739. I think the rule of your company is that
they shall not wear spectarles ?—Yes.

2740. And they do not wear spectacles —They do
not wear spectacles.

2741. 1 do not ask you exactly to criticise that
rule, but I would like to ask you whether you have had
eases hefore you where, we will say, the officer was
exceptionally cfficient in other ways and the company
were not anxious to part with him. TIn cascs of that
sorb might it not have been desirable to say, « If this
“ man is allowed to wear spectaeles in « big ship it will
“ certainly make him a safer man than if he does not?
I am putting the ease of a man who dses not come up
to the standard, but whom you want to keep. In =
case of that sort would it not be possible to say, “If
“ you let this men wear spectacles he would be safe
“ enough” >—There is one case of an officer who has
Iiad long experience in a particular trade who was

stopped at his re-examination. The reports were not

satisfactory; they were very contradictory. He was
examined at two different ports, and he was finally
brought down to Dunedin for me to examine him. I
found what I fancied would be the case was really the
case; he had a certain amount of astigmatism. and
when he struined and squeezed with his lids he could
correct the error of the shape of the eye to a certain
extent and put up a. good record. He would read
about six-ninths, perhaps a letter or two of six-sixths.
and then at other times his vision would go down to
six-thirty-sixths or six-eighteenths, or something like
that. I found when I was testing him that by pressing
on the globe a little he could bring his vision up to
six-sixths. He said that most of his work was done
-with binoculars, and he rested his binoculars against the
lower part of the globe. I think there is not the least
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doubt that his vision, when he was able to adjust it
like that, was pretty well six-sixths. Of course, you
can never be quite sure, unless you are locking at some

accurately measured object, of the amount of the

definition you really have. You find that out if
you use an opera glass. Within a certain distance
you are in doubt as to whether you are quite right in
the foens. That man was kept.

2742, But might Iask you in a case of that soit
are binoculars practically as satisfactory as spectacles?
~—No; in his case they certainly were mot, because
they did not correct his astigmatism, but he corrected
his astigmatism by the pressure on the globe.

9743. Yes, I understand that is a somewhat excep-
tional ecase. There might be an astigmatical case
where spectacles obviously would be of some use apart
from the use of binoculars >—Certainly.

. 2744, T want to go back to what I said before.
Might not there be cases where, if you have a perfectly
clear field apmrt from any rules, you might say, “We
“ want to keep this man. I advise the company to
“ let him wear spectacles beeause I think he will be
« gafer if he wears spectacles than if he does not™ >—
Certainly, there are plenty of cases like that where
undoubtedly spectacles would correct it.

2745, He would be a more nseful man >—He would
Le a more useful mum,

2746. T assume he is deficient, but I assume he is

going to be kept >—Of course, if he is very deficient
the company do not keep him.

2747. I mean to 2 cerinin extent. There are cases
where you would advise that, but the practice of the
company does not permit it P—What I am particularly
anxious about is, that the hardship should be saved to
men like one of the officers who was rejected here.
He started in life with one eye useless and the other
eye with four diopters of hypermetropic astigmatism,

'2748. You want to prevent men comiung into the
service at all who have these defects? —Yes, I would
like to prevent them going to sea.

2749. But you understand the question I put to
you is really of some importance apart from that,
Decause supposing your idea could be curried out——7?
—Then by all means put the men into spectacles.

9750. Therefore you would say a rule which for-
bids spectacles is, in certain cases of this sort, especi-
ally with men who are somewhat deficient, but who are
efficient: officers, linble to be a mistake > —Yes. I think
if Thad had the drafting of the rules I should have
allowed spectacles under certain conditions, but there
is a very strong prejudice against spectacles on the
part of old seafaring men. I think the marine super-
intendent would have kicked very hard if he had
thought spectacles were going to be allowed. :

2751. Of course, we werenot thinking for » moment,
of the use of spectacles on admissioh or re-examina-
tion. We are only taking particular cases, and it
seems to me cases of that sort might arise in any form
even on a preliminary examination ?—Yes, but if you
are going to admit spectacles at the preliminary
examination

2752, No, I do not mean that. I mean even with
a striet preliminary examination such as you would
advocate there might be 2 man of 50 pass that who
might have some defects >—That depends very largely
on the standard you set at the first examination; on
the amount of hypermetropia or astigmatism that you

ass.
P 9753, But take one further point; am I right that
in big ships the conditions under which a man is make
the use of spectacles more desirable, no doubt, than it
used to he >—Certainly.

2754, Because he is much more protected >—Cer-
tainly. Of the remaining 16 officers retired, at least
10 would oot have been admitted to the service had they
been previously examined by an expert—the reports
on the other six are either not available or are not
clear on this point. I have a list of seven officers who
had been examined by medical officers at different ports
but who failed on re-examination, and who would not
have been admitted to the service if their first exami-
nation had Leen conducted Ly an expert. Those are
cases which all failed because their hypermetropia was

not measured at the time they entered the service.
Three of theseare counted in the previous list of officers
retired from the service afloat, two of them were found
employment ashore, and one left the service altogether.
I may say in those cases where officers have Dbeen
retired thoy have all, as far as possible, been found
billets ashore. For instanes, that old captain who was
blind in one eye and had four diopters of astigmatism
in the other was put on the wharf at Dunedin. They
found billets for a considerable proportion of them.

2755. Quite so; we may take tlut?—The other
four have been retained in the service under special con-
ditions as to yearly re-examinations. That is, in cases
where it was very undesirable to part with the officers
or there were special ecircumstances—they were old
servants—the company felt if, instead of examining
them every five years, they were examined every year
to make sure they were maintaining the standard they
then had, they might sufely keep them. '

2756. You had adequate security —Yes; hut even
in those cases the standurd is higher than the Board
of Trade standard. “ During the three years 1908-
* 9-10 99 officars passed out of the service by resigna-
“ tion or retirement, only four of whom were retired
“ for defective vision.” Of these fowr at least two
would not have been admitted to the service if they
had been examined in the first instance by an expert.
I put that in because I wish to Iay before you the point
that if they are properly examined in the first case the
risk of their vision leading to their relirement afterwards
becomes very small. The percentage, you see, is quite
small. The officers are all fearfully afruid, because it is
a new thing, that when they are re-examined they will
be passed out; but out of the men who have passed out
of the service in the list thrze years only four per cent.
have lheen passed out because of their failing vision.
If, instead of vision, it had been something else, if it
had been failing hearing, there would have been just
the same hardship to the men; hut the company woul
have had to do it for their own protection. '

275%7. You say some question was lately raised as
to the stringency of your company’s standard >—Yes,
that question was raised, because out of 166 applicants
for positions in the compmmy’s service 33, or nearly
23 per cent., were rejected at the vision tests. There
were some of those in which the vision was very bad
in one eye and who were perfectly rightly rejected;
but the majority of them were rejected not hecause
they could not pass the compuny's standard, but
because of the amount of hypermetropin present.

2758. For which you examine now *—Yes ; at each
of the larger ports, at Melbourne, Sydney, Aucklund,
and so on, they have an expert examiner, and anyone
who wants to enter the service has to go and have his
refraction measured and has to have his eyes thoroughly
tested for colour and form vision, ind has to have
an ophthalmoscopic examination, and he must have
good musele balance, and so on.

2759, And although he may bave passed the Board

“of Trade standard he must not come inte your com-

pany when once he has been rejected, and if he joins
he has to be re-examined >—If he joins he is re-
examined when he is promoted, and once he becomes a
master he is re-examined every five years,

2760. Youn do not know of those 35 how many would
have or had passed the Board of Trade standard —They
would all have already got Board of Trade tickets. 1
do not mean they had necessarily less than the Beard
of Trade standard when they were exumined. Most of
them were stopped because they were hypermetropic.
Therefore, their vision must have failed as they got
older. Here, for instance, is a man with just three
diopters of hypermetropia and a little astigmatism,
in each eye. 'When that man gets to 50 his accommo-
dation must have failed to such an extent that heis
below the Board of Trade standard, and the policy
which the company has adopted is that they will not
take any men they know are going to hecome incapable
from their point of view. There isa point I have
mentioned here of an officer who is reported as sleeping
on watch. I have said here, * A condition such as his
“ would interfere with his prompt recognilion of a
« green light.” That brings in a question as to whether
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green lights are advisable for signalling at night at sea
at all. If there is any error in refraction it hecomes
exceedingly difficult to recognise a green light at more
than a short distance. Coming home the other day I
was very much struck with the difficulty of recognising
green lights at the short runge at which one saw the
green lights of ships. It occurréd to me it would be
infinitely better if some scheme could be adopted by
means of which a signal by position of lights gave the
sign ; have the red light for the port side, but have a
tn;m"]e of white lights for the sturbourd side,
2761. You say that because you think that green is
peculiarly unfit >—The green does not carry. 1 suppose
that point has been before the Committee?
2762. Yes, we are investigating it >—Tt was merely
a thing which cccurred to me as T was drafting this.
9763. The question of the bearing of the defeciive
form vision upon colour vision is & matter which is
before us, and that is really the matter you are alluding
to »—Yes, with errors of refraction. . Therefore, if you
use green lights, and if you pass a manwith 21 diopters
or three diopters of hypermetropia and give him a
ticket, he is passing with a” defect which yon are
unaware of, but which must tell against him.
-+ 2764, I think we have now practically covered the
ground of your outline. I would just like to ask you
whether you have anything to say to us on the colour
vision question?—No, T kmow that hus been very
thoroufrhly thrashed out here.
2765. You have mo opinions to eqn‘ess on it?
—No. :

- 276G6. (Lord Rayleigh.) 1 1mderetmd yon - lmld
strongly that a thorough preliminury examinution
should be made of uny man before he goes to sea, in
order that this defect of hypermetropia may be dis-
covered at anearly stage, which will ultimately develop
into his not:heing .lble to see sufficiently well at o
distance >—Yes.

2767. This hypermetropia w}ueh might Le detected
at that stage is consistent with his passing the full test
of reading letters, is it not P—Yes.

2768. Will you explain to the Committee how youn
detect the hypermetropin which is atent under those
cirenmstances >—You detect it by an ophthalmoscopie
examination ; you test it with the ophthalmoseope.

2769. But if he can put his eye by the exercise of
accommodation in the same state in which it would be
in if he had no hypermetropia, how is it detecied >—
With the ophthalmoscope. When a putient isina dark
room, accommodation relaxes to a great extent, ' The
faet is we do make our measurements in this way und
get them fairlyaccurate.  With young people sometimes
we donot get the total muount of hypermetropia unless
we paralyse the accommodation with a mydriatie.
© 2770. That is what T want to get at. Would it be
generilly mecessury to use that?>—In making an
examination of boys I should make it with an ophth al-
moscope, and if there were more than two diopters of
hypermetropia present I should stop the boys at once.
If T found less than thut I should use the mydu.ltu, .md
ln}]\e sure what the hypermetropl.l. was,

2771. 1 suppose it is that which leads you to con-
sulel such an examination can only be made by a well-
gual:fied expert >—Yes.

92772. Otherwise the ordinary nse of the ophthal-
moscope, I suppose, conld be learned by almost:any
intélligent person >—Itis a very. difficult thing to get
chmul clerks and house surgeons to make unything
like accurate measurements of the refraction with the
ophthalmoscope. I know one’s private. assistant has to
be with one a good long tlme before he can be depended
on altogether.

. 2973, {Dr. Parsons) Do not - 3'011 mean laymen 2-

- 2774, (Lord Rayleigh). Yes ?—I think I may say if
Ihad assistants who had been working at these measure-
ments that for six months or even twelve months, I
should not depend upon the results of a tested case; I
should check them myself and find very often they were
wrong

2775, So such an exnmmntmn as you thmk is
§ecessury ren:ly does reqmre 4 “ell-qnnhﬁed expert —

eg; 1 .. sl SR R .

2776. On the question of the Board of Trade ticket
T understood you to suy ?—Before passing from your
other question, do not imagine I want to create a series
of well-paid positions for expertsin this matter. Youdo
not want a man whoe is at the very top of the tree to
do this work. There are plenty of capable young men
who could do it without necessarily putting the Board
of Trade to a very serions expense.

2777. I do not intend to suﬂgest that >—There is
no difficulty in getting an examiner at each of the
principal ports where examinations can be mmade withont
any very serious expense. -

2778. I really want to be clear why it was held an
expert was required at all?—That was touched upon
to a certain extent when I saida certain number of men
had got into the Union Company’s service hecause
they had not been examined by experts; they were
examined by the -ordinary medical men at the port.
You cannot get measurements accurately made except
by men who are constantly using the ophthalmoscope.

2779. I understand. Then. on the question of the
Board of Trade ticket, is it your view that that ticket
should e given for a limited term of years only, or
carry the age of the candidate at the time it was given
and the date it was given? I suppose it does carry the
date now ?—I think it would be wiser if the first ticket
were given for 15 years, and the -séeond and third for
10 and 3. You would have an opportunity of making
sure that the standurd was being maintained.

2780. (Sir Arthur Riicker.) I understand that your
approval of the use of spectacles is really conditioned
by two things. In the first place they ought not to le
used on a small ship. I think that was one >—Yes.

2781. The other was that the use of them should
be permissible in the cnse of an experienced officer
when he is gretting older >—Yes,

- 2782, Neither of those points are points that any
public examination can test. T mean you would not
be able t6 tell what kind of a ship a man is going to
serve on at the preliminary test P—The Chairman was
asking me with reference fo the question of retaining
in the service valued officers.

-2783. But the Board of Trade wonld not know
much about the value of the officer; it is only the
company employing him who would ?— Vo; -but the
Bonrd of Trade is dealing with young men in the first
cise, and ‘rlasses thele would not be admissible at
all.”

.?.184-.- At the first examination they should not be
admissible at all.. That we are all agreed on ?—You
can quite understand that an admiral in command of
a fleet might very well be able to get along with
plasses for distant vision; -but in the case of a
lientenant in charge of a torpedo boat it \\ou]d be

‘quite out of the quesblon

2785. Then, coming to the - latel case, whlch is
more important, I thmk that is to say, the man who
has-had long experience and whom the company might
retainon that account, do you think any notice of that
cin be taken hy pnbhc examination ? The Board of
Trade can only report>—I do not think so. I thmk
that is a matter for the company.

2786. So that would ultimately have to 'be by
private test >—Yes, I think so.

o (Sir Arthur” ercler) That is what I wanted to
get at. - -

2787: (M. Nettlesinp) Between what ages would
these 166 be of whom yon rejected 23 per cent.?—
They would be all young men entering the sernce,
who ‘all wanted to come in. Those were all -up for
first examination.

2788, Under 25?—Some of them were 23, some
of them 24} There was one 28. He was in the
service. It was the first exnmination. He 'had two
alopters of ashrrmatlsm and six-sixtieths in ohe eye.
©2789; Have 3 you any standard of hypermetropia for
which you'reject >—Tes, only one ‘diopter, and that is
a little small. - - -

'2790. You mean” you would be inclined to allow a
little more 7—Yes; but if you get beyond a diopter
and 4 half you- will iave to ‘make up your mind that
a5 soon-as the accommodation fails the vision- must
fail 1nth*1{:* ‘One ‘diopter-is what we -cate to the
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conclusion at the Congress in 1896 was o 1easonnble
standard
2791, Do not you think a great many men can
cover one-and-a-half ortwo up to  the time theyare 452
—Perfectly well, up to the time they are 50 or more.
2792. So that up to 45 or 50. as much as two
diopters of hypermetropin might be consistent with
fairly good sight ?-—I think so. That would cover the

prineiple I am contending for. Do not understand

me to contend that the Union Company’s standard is
absolutely right.

2793. T was rather pleading for allowing o little
more than one diopter to go through, be«..ause it seems
to me if you only allow one dxopter to go through you
would reject a great many ?—It is undoubtedly a
stringent standard ; but when the question was raised
as to the stringency of the examination, the matter
was referred to me, and I said to the company : “Do
“ not take my opinion about it. Get other opinions.

* Write to Barrett in Melbourne, Pockley in Sydney,-

“ Lockhart Gibson I Brisbane, and T. K. Hamilton
“ in Adelaide.” They all four guite agreed that if
they gave another half diopter it was the outside. ‘

2794, You were speaking of the necessity of a
sreat deal of experience in estimating hypermetropia
.1mon0'sf:- young men. How often do you use a mydri-
atic? I gathered you did not often use it?—Isay1
should not use it in every case in the first examination,
because after I found more than two diopters present 1
should condemn the case at once, althongh there might
be four diopters there; but inall cases that arc admitted
to the Unicn Gomp'm) s service at their first examina-
tion, they are examined with mydriatics.

2795. All cases 7—Yes.

2796. All these 160 >—Some of them did not come
up to the standard of vision. They w ould not be
examined further.

2797. Those who did you would put under the
mydriatie >—Yes.

2798, That is in reference to Lord Rly]el"]l 5 sug-
gestion as to a man with great ophthalmic experience;
but surely yon would discount thut a little >—Yes, but
it is 1 question whether it is safe to put that in the
hands of the marine superintendent.

2799. I did not mean anybody hut 4 medical man § ;
—You must have 2 competent man.

2800. A man must be a man of training, but not
necessarily a great -amount?—As I say, ‘there are
plenty of young men who ean perfectly well do it.

2801. I rather wanted to lay stress on that #—Yes,

2802, (Professor Parsons.) With regard to the use
of spectacles, that is only in exeeptional cases towm'ds
the end of o man’s career really >—Yes.

2803, That would not arise under a full prehuun.n'y
examinafion, would it #—No, it would hecome almost
negligible. If you only let in people who are -not
hypeunetropl(. in the first place, the need for glasses
would never arise e'ccept for reading.

2804. Then supposing other cons:dentlons come in
which mike it very difficult to make quite such a high
standard. would you allow the use of glasses for
examination? I mean, one would have to make the

‘rezulations more elastic in their construction as to the

actnal standard of vision allowed, in order to get'a
sufficient supply of men ?—My own feeling about that
is, that there would be no difficulty whatever about
getting men with the vision if the pay is a sufficient
inducement to come. It is a question of money.

2805. (Professor Poyuling.) Do not you rc.,g:n‘(l
23 per cent. as a very Iarge percentage of .rejection ¥—

-As I have said, that is " because of the standard of
Thypermetropia. It is not so much because a man

could not see at the time, but because the hyper-
metropin makes it probable he will not see later on..
2806. But de you regard that as a.‘s:ltisfactory
percentage which seems to exclude such an enormons
number >—I think what is vmsatisfactory about it is
that the Board of Trade .should have -given tickets to

those men, and that 23 -per cent. of the men who came

up during that period with Board of Trade tickets had
a defect in their eyes, which inust reduce their '151on
dangerously later on in life. . B

“tion P—We do not use a mydriatic then g e

2807. To those 23 per cent. you would have to add
those who hud been rejected by the Board of Trade,
which would make it a still higher percentaare 2—My
feeling is if over 66 per cent. of my patients can pass
the Board of Trade standard they cannot reject very
many officers. I think that is a reasonable inference.-

2808. One or two per cent. >—That is a very small
number.

2809. (Professor Golch.) With ref*ud to this _ple-
liminary examination, I understand you really would
advocate that it should he done under a mydriatic in
all cases, and )ou do it?>—In some hypermetropic
cases. ,

2810. Some mydu.nhc > Yes.

2311. That only forms part of the medical exami-
nation on other points P—In my examination of these
cases I test the vision.

2812. What else is done?>—I run .Lround the field
of vision and make sure the field is not contraeted in
any way. I test the colour sense both with wools and
w1th llg]lts

15. Is there any other examination at all at
the Lllne that is what I want to get at *—I1 do not
eximine thu;l physically. I never examine them at
all if I can helpit. I6 is only when a mmn is sent
to me on appeal who has not satisfied the usml
eximiner..

2814. M) point is this: I underst:md that you
advoeate that the Board of Trade should  institute
sueh an examination 2T think at the beginning of a

" boy's career it onght to be done.

2815. But the Board of Trade emumnntnon is of a
very different character, and comprises & large number
of other subjects in which this is an Jmportant incident,
but only an incident. At present,in yowr- company
you take this-incident only, do you mnot, to examine on,
not the other things at the same time. .It is hy
itself >—Yes, it is entlre]y by itself,

2816. Do you. think it is possﬂ)le for the erd of
Trade to institute an examination as to hypermetrapia
when they have an examination in a lurge number of
other subjects which after all are more important, such
as navigation, and so on, which..would .have to he
conducted at the sume time?—Itis quite possﬂ)le for

am absolutely blind man to puss im. examination in a -

mathematical subject. The eyesight is not absolutely
essential.

9817. But it would have to he (lone dt P dliferent
time ?

(Chairman.j Conld you put it at the end when all

the rest of the examination was finished, then .myt]nng
which has affected his eye would not matter? :
. 2818. (Professor Golch.) How long beforehand ]hne
you to put the mydriatic in? At preseut I understand
that # candidate undergoes the sight tests at the same
time as the rest of his e‘:nmm.ltlon by .the Board of
Trade >—I do not say that the examination need l)e
all on one day.

2819. You would hm'e to have a sepurate exami-
nation at different times ; thab is what it comes to?—
But the examination of his vision is separate now. It
is not earried out by the sune examiner, is it ?

T 2820. (Secrefary.) The sight tests are often. though
not necessarily, carried out by the same examiner; but
except in the case of fishermen they do not nsually tuke
place on the seine day as the rest of the examination?
—There is no reason why thé measurements in refrac-

- tion should not come: at the end of his examination ;

but there is this hardship, which has been felt before
in examinalions. If a fellow goes.in for the Indian
Civil Service and passes, if he does not pass his medical
examination he is spun:. It would be much kinder to
examine him in the first case and say, “You are
perfectly sound, if you can pass your examination.”

2821. But my point is this: Yoeu-are complaining
of the necessity for two examinations at different times
by different people. They must be done at-different
times. How long does your mydriatic paralyse it?—
It would par llyse the accommodation for the ¢ fterncon.
They are fit for their work the next morning.

9822 Then I want to ask about his 1¢ cxmmna-

2923 You never use it ¥—No. -
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2824, But you think it is desirable even there, 1
understand, that it should be done in some cases by
an expert >—I do not think su. I think a lay examiner
could perfectly well determine whether the standard
of vision has been maintained, because it is merely a
qiiestion of reading letters.

2825, (Sir Norman Hill) Can you tell us the
number of vessels in the fleet of the Union Company ?
—They have, roughly, 60 vessels. It is about 60.

9326, What is their total tommage ?—160,000 or
170,000, ¥ daresay.

9827, That is gross tonnage, of course?—Yes, 1
think it is about that. ,

2828, And the number of officers >—They have
somewhere about 250 officers afloat, I think,

9829, Then I gather from your returns that you
pass in and ount-of the service somewhere hetween
20 and 30 officers a year?—Yes, somewhere about
30 officers a year.

2830. Of course, the fleet is the biggest and the
fastest, and I suppose the most valuable of the vessels,
helonging to New Zealand *—Yes, local.

2631. Belonging to New Zealand >—Yes, belonging
to New Zealand, if you put it in that way.

2832. They are registered in New Zealand, ave they
not >—The majority of the Dboats are registered in New
Zealand. Some still have # Glasgow” on the stern, I

~ think, but the boats are registered in New Zealand;

the company is there.

2833. And I suppose 160,000 tons gross is abont
one-third of the whole of the New Zealand tonnage
afloat P—It is a great deal more than that.

2834 Your registered tommage; of course, the
Board of Trade only give net; but 150,000 tons is the
total tonnage registered in New Zealand Jast year, and

< if you multiplied that by three you would get about

the aross tonnage, roughly, so that there wauld be
between 400,000 and 500,000 tons registired in New
Zealand >—The Union Company has about 60 hoats;
the Huddart Parker Company are a Sydney compuny

which trades in the inter-colonial trade, the Northern

Company of New Zealand is quite a small company,

und there are one or two small companies frading with

coasters. I do not kmow, but I should say the Unien
Company represented more like two-thirds than one-
third.

2835. About two-thirds >—I should think so, hut
really that is a question I cannot answer.

© 9836. But it is a very big proportion >—Yes.

2837. Your 250 officers would be a very big pro-
portion of the officers serving in New Zealand waters ?
—Xes.

2838. You tell us that you attach the greatest im-
portance to the sight of the officers >—Yes, I attach
very great importance to it indeed. :

- 2839, Have you had to investigate any casualties
in which the question of the deficiency of the sight
of the officer of the watch has been raised ?—When
any case arises where one probably would get on the
track of it, the officer is got rid of and not sent for
examination. That is what it comes to. I have a
ease in my mind which your question has brought up,
of u captain who was very restless and could not settle
down one night. At last he got up with an over-
powering feeling that there was something wrong.
He went up on the bridge and everything looked all
right. He went to look at the compass and said to
the officer of the watch, “What is your comrse?”
The officer gnve him the true course, and he said, “ Go
and Jook at the binnacle.” The ship was two points off
her course. That may have been carelessness, it may
have been defective vision on the part of the quarter-
master; it may have been defective vision on the part
of the officer. ' Tf that ship had gone ashore, as she
was doing as fast as she conld, I should not bave had
the opportunity, because if the man were not drowned
he would not have heen sent to me for examination.

9840. Then when the line adopted this special
form of examination in 1807, it wns not because of
casualties which they attributed fo defective eyesight ?
—DNo, it was not. :

2841. It was just on general grounds >—On general
grounds.

2842, T do not know if it is a fair question to put to
you; but since 1897 have there been far fewer casual-
ties than before?—Of cowrse some casualties ave quite
independent of eyesight. There was one hoat which
went down probably from her hateh being stove in by
a heavy sea. A thing of that sort is quite independent
of sight. There may have been an error of judgment
on the part of the man in not seeking shelter in such
heavy weather.

2843. I was not thinking of those cases, but I was
thinking of collisions and strandings. Is there a
marked improvement in the company’s fortune of the
last ten years as compared with the previous ten years?
—1We have been very free from accidents of that sort
the last ten years.

2844. And before that?—We have had a fuir
number of losses, but I really cannot tell whether they
were due to eyesight.

2815, Would it be possible, do you think, for the
line to give us a return of the number of collisions and
strandings say for ten years before and ten years after
the adoption of the examination P—They could do that
without the slightest trouble. I am sure Sir James
Miils would let you have information of that kind.

(Sir Norman H:ll) T think it wonld be interesting,
Sir, if we might have that? .

{Chairman.) Yes.

(The witness.) I do not kmow that it necessarily
will give you very much information. They lost a chip
about two years ago. She struck on mm uncharted
rock. That is a thing which eyesight counld not
possibly affect. :

2846. (Sir Norman Hill) A submerged rock, it
would not have had any effect at all. I was thinking
perfectly broadly ?—Then the class of ships has changed.
I do not think there is the same risk with ships which
average between 3,000 and 4,000 tons, say, as there is
with ships that only average between 300 and 400.
You are not so likely to lose your ship. .

3847. Given an officer of the same degree of eye-
sight, I mean the evidence before us is that here in
this country there are many lines which are in the
position of the Union who do as your company does,
apply special examinations. They do ot depend on
the Board of Trade.. They have their own ckilled
advisers. We have had evidence fromn many of the
lines that that has always been their practice. That
is, lines that always have periodical examinations
~—They all insist on periodieal examinations,

2848. Many of the companies owning the kind of
fleets that your company own?—I have no doubt Sir
James Mills could tell you what the number of losses
is for a peried of ten years before and after.

2349, Then could you give usany information at all
with regard to the supply of officers? Have you

- always men waiting on your books?—Sometimes the

marine superintendent grumbles and says it is very
difficult to get officers ; but as a vule thereisno difliculty
I think. _

2850. Can you pick and choose amongst the men

who are offering their services in New Zealand >—You -

sec- we are able to pick and choose to tlis extent,
that we are able to reject 23 per cent. of them because
they are not up to the cyesight standard.

2851. And fully officer all your vessels >—Yes.

9852. There has been no difficulty of that kind >—
No; their rate of pay is much better than your
ate of pay herve.

2853. Very much better >—Yes,

2854, Roughly speaking the population of New
Zealand is what ?—Just over a million.

2355. And the net tounage owned in New Zealand
is abont 150,000 tons?—I cannot give you any
accurate figures about that. Yon have that ficure
yourself, have you?

2856. Yes; perhaps it is not fair to put it to
you >—1It is outside my business altogether.

2857. I wanted to bring to your mind that in New
Zealand you have about seven head to each ton of
shipping, and in this country you have about four
hend of population to each ton of shipping.- I mean,
we make a very much greater demand on our. popu-
lation to man our ships than you do?—We man our
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ships always with white men; we have very few
foreigners. That is not the case here. The ships

here are very laurgely maniied with colowred crews, .

Chinese and lasecars.

2858. The ships trading to the Bast are?—You
are vounting those in.

2859. No, I am not; I am tuking the popnlation
of the United Kingdom?—But those are owned in
England.

2860. Yes; but we have only four head of
population to provide for the manning of each ton
of our shipping, and you have double that popula-
tion >—There is another question comes in there.
Your ships now are getting to he of an enormous
size. You do not have the same number of hands
per ton as we do with the smaller tonnage of ships.
It costs no more in men to man a 10,000-ton tramp
than it does to man a boat of 3.000 tons or less.

2861, Certainly; but your own experience is that
there is no difficulty in getting your officers; there are
always plenty of men to be had ?—I have often heard
the marine superintendent grmmbling that there is
difficulty in getting men, but I have never known them
stuck.

2862. Then with regard to the re-examination at
40, again at 45, and again at 50, is it your idea that
the men should be able to conform to the same
standards as they had to eonform " to when first
examined —No. In the wise of officers at 45 we
ask for six-sixths with one eye and six-ninths with
the other, and we let them have glasses for chart
work and reading.

2863. That is at 40 ?>—7Yes, and 15.

2864. At 50 is it the same thing »—Six-ninths and
six-sixths. ’

2865. (Chairman.) Just one point about the rate of
piy. Is it o fact that the officers of your company
have higher pay than the avernge English company
pays of the same standing *—Yes, there is no doubt
about: that,

28GG6. Is that partly due to the fact that the vate of
living is higher, would yon suppose, or is it due ton
matter of poliey that the Union Company think it
better to give more nowadays®—Rates of wages are
higher all round. The rates of wages of our men are
higher.

2867, (Sir Norman Hill) Your rates of freizhts
are very much higher too >—TYes.

2868. (Chairman.) Is the cost of living on board
ship higher —So far as the officers are concerned they
are found on board ship, so that it does not make any
difference to them. Their clothes of course are a bit
dearer. : ,

2869. Yes, to some extent; but it is affected by
other considerations than that, I presume >—Beyond
the fact that the general rate of wages is higher out
there, I do mot think there is anything else to affect it,
butI think their policy always has been to pay their
men well and get picked men.

2870. I gathered from what you said a little earlier,
that you thought the fact of this high mte makes it
much easier to get men ?—Yes, undoubtedly.

2871. It has a very important bearing >—Of course
to us out there it seems shocking to hear of the rate
of pay which men in command of big ships here get.

2872, (8ir Norman Hill) Andin otlieremplo;ments :

too. You wre just as surprised at the rates paid for all
kinds of service in this country, are you not? Take
your engineers, shipbuilders, and ship repairers >—Yes,
of cowse the rates me very much higher there. I
think perhaps we are more shocked atthe rates we
have to pay there than at the rates youn pay here.

2873. (Chairman.) We are very much obliged
mdeed to you for having come*—I am much oblized
to you for having listened to me so patiently. This
subject has heen rather a hobby of mine, and I :wum very
glad to have had the opportunity of putting my views
before yon.

The witness withdrew,

FOURTEENTH DAY.

Friday, October 6th, 1911,

PRESENT :
The Right Hon. A. H. D. Acraxp (Chairman).

Sir Rayaoxp BEck.

Sir Normax HiLL.

Sir ArTnor Ricker, F.R.S.
Captain THomas GoOLDING.

Mr. Crirrorn C.

2874, (Chairman.) It is very good of you to come
here. We thought we had betier see the experiments
first before hearing anything from you ®—I think it
will be helpful, becaunse after seeing the apparvatus you
will apprecinte it better.

28%5. I do not propose to wo through all the long
document* you have heen good enough to send us*—I
wint to make one or two notes on that.

2876. You must not assume that we have all quite
got hold of the thing. Please just explain the experi-
ments and then add anything you like; T think that
would be the bast way, would it not. >—Yes.

(The room was then darkened and iwitness proceeded
lo demonstrate the use of the apparatus {o the Commmitice.)

2877, (Chairman.) Was the generul effect of spec-
tacles unexpected by you ?—Yes, quite. I found when

0 5200

~Nee Appendix F, page 153,

Professor Gorcu, F.RS. .

Mr. Epwarp NerriesHIr, F.R.C.S.
Mr. J. H. Parsoxs, F.R.C.S.
Professor SHerrineTON, F.R.S.

Dr. WirLiam Watsox, F.R.S.,
Mr. T. Lobee,

Parenrsox called.

I tried to observe some of these green lights in
the open, I could not see them as well with spectacles
as I eould without. ' '
2878. But that is yowr general result®>—That is
the general result. Perhaps you would allow me now
to say what finther work I have done. That will
explain it. Since the report of the 16th September
some other experiments have been made which amplify
the earlier ones described there, and serve to indicate
a cause for the diminished visibility which I found
when using spectacles. Unfortunately the new apparm-
tus is only just completed and the work done with it
has necessarily been very limited. In the first place,
observations with the new apparatus, allowing of the
use of the two eyes, confirm those shown on diagram
346. Thut is to say, any observer will find that the
use of only a small amount of positive lens causes a
great diminution of visibility, although the source
observed still appears as a well-defined spot. On the
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other hand, the addition of a negative lens has little
effect. In the second place, measurements have been
made by various other observers with imperfect sizht.
They have made comparisons of the visibility of very
fuint sources of light with and without their spectacles
in this apparatus. A point should be mentioned at the
outset which was not emphasised in the report. Owing
to the diffienlty of securing suflicient visibility for the
starboard Light a greater number of experiments had
io he made with this, and nearly all the observations in
the open, and upon which some of the conclusions of
the report were founded, were thus made with a green
light.

2379. Why was it you had to use a green light *—
Beenuse we are testing for the candle power which it is
necessary to have in ships’ lights in order to be seen at.
twomiles, and as the starboard lisht is the most difficult
one to see we made most of the observations with that.
Of course this question of spectacles is only a by-
product of what we were doing. The probable signifi-
cance of this, that is to say, observing always with
the green light, was not at first appreciated. This
light was always dimmer tome when I used spectacles ;
but it appears likely to me now that, bad 1 observed
a white or red light, the effect would not have been
so marked. This is borne out in a general way by the
curves on sheet 345, in which the difference is seen
to he the greatest in the case of the green light. That.
is what I pointed out a little while ago. Several
shori-sighted observers were tested, using their own
nesative spectacle lenses in the observation of a white
source of light, and their measurements indicated that
visibility to them was not increased by the disuse of
spectacles. I then made comparisons with amother
observer whose sight is about equally astigmatie as
my own, but corrected by negutive cylindrical lenses,
whilst my own ave positive eylindrical lenses. One red
and one green point source of light were viewed side
by side in the apparatus. To me the increase of the
areen visibility as I lifted my spectacles was most
marked, amounting to about 100 per cent. The red
did not appear to change. The other observer. on ‘the
contrary, if he saw uny difference with his spectacles.
found the green light diminished when he lifted his
spectacles. An exchange of spectacles eaused him to
soe the effect which I had observed, whilst I saw, if
anything, a brightening of the green when using his
spectacles. At first sight the chromatic aberration of
the eye would seem to be an explanation of this. The
areen rays come to a foens on the near side of my
retina when I wear my positive spectacles.  If T remove
these the green comes to a focus nearer the retina,
so that. when using my spectacles for green light,
the combination is too positive, and causes the dim-
ming of the light shown in the curves of figure 346.
The reason for that dimming is rather obsure. Ihave
no definite suggestion to offer at present. It does not
seem to be an out-of-focus effect, since the image
remains a point, showing that the eye is appnarently
accommodating beyond infinity. Nevertheless, the spot
is very much dimmed, just as if the muscular relaxa-
tion which takes place when one accommodaies beyond
infinity canses diminished sensitiveness, If there was
anything of that kind it would account for the
offcet observed. I do not, of course, say that there
is. but 2 satisfactory explamation has yet to be
found. In conclusion. I should Tike to give my
opinion on the general question of the use of spec-
tacles. based on the experiments which I have made
up to the present. Although the various amomalous
effects oceur in the case of lenses, as deseribed in this

report, and resnlt in the dimming down of lights. the.

only case T have met which has a practical bearing
is that in which an observer, such as myself, observes
a green light when he bas positive spectacle lenses fo
correct his sight. I have tested several cases in which
negative speetacles appear to have no disadvantageous

cffect. and I should deprecate any general action which

would esclude men with spectacles from occupying
posts where coloured lights hud to be observed. Ay
opinion is that a candidate should be required to dis-
tinguish the colours of point sources of light of nearly
vanishing intensity in some such visibility apparatus

as T have designed, the different colours produced by
the standard red and green glasses being presented
to him at mndom. Such-an apparatus very closely
reproduces the prmctical conditions of night obser-
vations. The low visibility of the points of light will
prove whether he is defective in the perception of a
light, and his ability to distinguish its colour should
prove all that is necessary for practical purposes
regarding his colonr vision. If he can distinguish
with his spectacles the colour of points of light which
to other people are on the limit of visibility, that
should, I think, be sufficient proof that his sight is
satisfactory for the observation of Iights on sea or
Land.

2880. (Mr. Neitleship) Do you think that the
ohservation of visibility may depend at all on the loss
of light due to reflection?—No. In all the results
which I have given in the curves, I haveallowed for the
loss of light due to reflection from the surfaces of the
spectacle glasses. ,

2881. (Sir drthur Ricker.) There are two ways of
attacking the question of a man’s sight ; one is, as you
say. putting him as nearly as possible in the conditions
in which he will have to use his eyes und seeing
whether or no he can see: the other method is to find
ont where he is defective. This tells you whether he
cun do a particular thing, not why he can ?—Yes. '

2882. Do you see any objection in principle—I will
not go into details—to what may be called the
diagnostic method of approaching the matter >—No;
none whatever, provided the results of the two methods
are the same. You must understand I do not profess
to test people’s sight. I have no experience of the
diagnostic method, so that I do not know that my
opinion should be given.

2383. I only wanted to kmow whether you had
considered it practically ; you have not >—XNo; I have
not considered it practically.

9884. (Professor Goich.) I have already nsked you a
yuestion which I think bears on what we were con-
sidering. namely. what you do with test types. i
should like to ask you whether you have been really
tested with the test type ?—Yes, I have heen tested
twice ; when I got my spectacles, the first time, by
Dr. Fleming. whom you probably know.

2685. Yes. I understand you say you can only
vead the fifth line ; that is half-normal vision ?>—1I think
it is the second line from the bottom I was able to
appreciate, but I am speaking from memory entirely.

2886. (Professor Gofch.) I happen to lmow that
you were tested. I understand that you with your
apparatus can see a green light visible at two miles
without glasses, and a mile and a half with glasses.
Is that the case >—A mile and a half is an approximate
figure, but it it just about what I should see. - ,

3887. (IIr. Nettleship.) Was it some years ago?—
No; 1 had my eyesight tested this yeur.’

2883, Could you not get the figures >—Yes ; T could
wet them at once.

(Professor Gotch.) We should like to have them.

2889, (Dr. Wafson.) What candle-power light could
you see two miles >—With a green glass and lens in
front of it, the whole combination ? The figure as far
4s T remember is about 2} candles. I will ask my
assistant.

(The Assistani) The candle-power was 33 with a
transmission of about 7 per cent. through green glasses.

2800, (Dr. Waison.) I wanted the real candle-
power ?>—33.

2891. An ordinary ship’s light is nothing like 33 ?—
The combination of the lamp and the lens is 33.

0892 Ts 33 the candle power of the source alone

without the lens >—No; the source alone in the case
of the lamp with the divergence I used was 10 candles,
ail the lens made the equivalent of it to 33 without

any coloured glass.

2893. (Captain Golding.) Is it mot usual to use

16-candle power in the electric side lights?—Yes,
I believe it is, but only nominally 16, and the voltage
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6n. the boat is not, I think, as a rule, o very definite
thing. As the candle-power varies as the sixth power of
the voltage, you cannot say definitely what the candle-

power is.

2894. T only asked because you szid 10 candles *—
This is a paraffin light. :

(Chairman.) We are very much obliged to you for
cominyg,

The witness withdrew.

Captain Henry LoFros ALLEN called.

2895, {Chafrman.) You are one of the commanders

- in the service of Messrs. Alfred Holt & Co., are yon

not *—Yes.

2896. Could you tell us in the first instance whether
your company have any speeial arrangements for
testing in relation to sight apart from the Board of
Trade tests >—Yes,

2897. Perhaps you could tell us something about
thz.lt; but before we come to the points of your own
opinion on these matters, what is the practice of yonr
company >—They test with spots on a card.

2898, First of all, whom do they test >—They test
the officers every year, but the masters have not heen
tested, as a 1ule, after they get command, because I
suppose men of 50 years of age would not be able to
pass the tests they put the young men through.

2899. Have they a sort of systematic rule? Do
they test a man when he comes into the service ¥—
Yes, he has to pass a very severe test when he goes
into the service. °

2900. Supposing he has just passed the Bourd of
Trade test, does that make any difference *—It does
not make any difference.

. 2901. Do they sometimes reject n man who has
just passed the Board of Trade test >—I believe they
do if he is not up to the standard.

2902, Then the standard is definitely higher?—I
suppose so. ' '

2903. T suppose you are acquainted with them
both >—I passed the Board of Trade over 30 years
ago. ‘

2004, In what way is this test of your company
more difficult >—I think the test iz the room is more
difficult.
to 2905. Is it with a lamp ?>—We test with a lamp

0.

28006, And the wools also >—Not the wools, ,

2907. It is a lamp test?—A lamp fest. It is only
recently we have had that, and when there is uny
doubt with the older men, the men who have been in
the company any time, if they cannot pass that test,
they would be taken on the river, and if they can pass
the test on the river they are allowed to remain in the
company asu rule.

. 2908. And do you consider the river test a good
tast P—I consider the river test the best. I was on the
River Mersey several times this last week practising,
and I think the river test is the best une for seafaring
ien; not for a boy going first. ' "

" 2909, That shoald be a scientific test, I suppose?
H:}j\’-:e you tested many men yowrself in that way?
—Les.

2910. You do not find the quantity of ships and
the lights stand in your way at all ™—No, T can always
pick them out.

2911. And you do not find the man is familiar
enough with ships to be able to guess right *—No, I
have not found many colour-blind people.

2912. No, {hat is so; there are not many. But
have you come across any?—I have not to my
Eknowledge.

2913. I suppose the older men do not suffer from
colour blindness ; it is defective vision*>—Yes, I think
50. Of course we have to use glasses after 45 as a rule
for reading, but my sight is as good to-day as it was
when I was 30. o ‘

2914, At distant objects >—Yes.

2915. But there are a certain number of quite good
men whose sight goes off a good deal, are there not ?—
There may be, of course.

2416. Do you discover that by your test ¥—There
have been one or two men, I believe, rejected in the
company who have found-employment elsewhere that
were really bad. = = o o .

291%. Not many ?—Not many.

2918, That would be on a test of vision, not of
colours >—Yes, a test of vision.

2019. Some of your older men you said, did you
not, have not good sight >—Some of the older masters.
The mates must all pass the sight test. The older
.masters may not.

2920. But they are not tested because they are not
the only persons responsible >—They have always got
assistance on the bridge, but if their sight is really bad
so that it would be a danger te navigation they would
no: be allowed to go; they would be very soon found
out.

2921. I understood you to say that, as a rule, they
are tested every year?—Officers are tested every
year.

2922, Up to what age >—Abhout 40.

2923, And after thut?-— They generally wet o
command by that time, S

2924, Asa rule, after they get command they are
not tested P—As a rule, they are not unless there is
reason to think their sight might be bad.

2925. They are not tested any more >—No.

2026, That is because the look-out is really in the
hands of sommebody else 7—No, it is not altogether in the
hands of somebody else. But I do not think masters
could pass the severe tests they put the youny men
through, aud they would lose the valuable services of
an experienced man.

2927. That is another way of putting what 1 said;
he is so important to the service because of his
experience that the question of sight is not the first
matter, us some younger man than he is responsible
for the actual look-out >—There are always several on
the look-out on the bridge.

2938, That is the real reason, is it not I would
not say the master was not it to be in charce of the
bridge by himself. °

2029, 1 did not mean that ; hut I meant you Inlance

_ his experience against the possibiliby of his not heing

so acute as he was when a younger man?—TYes, his
experience.

2930. I am putting it that way >—Yes.

2931, That is the way the compuny look at it #—
Yes, he can pick up 2 light quicker too than a young
man although his sight might not be so good, becanse
he has had so much experience of doing so. -

2932. At any mate the younger men up to the age
of 40 are kept up to a much higher level thun the
Bourd of Trade level by this annual test >—I think so.
. 2033. And have a certain number of men fallen out
in consequence of the test ~—There have only been a
couple the last few years that I know of.

2934. So that locks as if the Board of Trade test is
fairly efficient >—Yes. A

2035 1 think it is only that the company want a
little more security >—They want a little more. They
want the very best men they can find.

2936. Now may we take your own opinion on this
question about the distance at which men should he
able to see? Have you your own outline >—I have. .

2937. I thought perhups you would follow that.
What do you say about the distance at which buoys

should be seen >—Buoys in the Mersey—that is what 1
q}lote(l from—10 feet in diameter and 10 to 12 feet
high should be seen in_clear weather 3 to 4 ‘milés.
This I have got from pilots, and also from my own
experience in taking ships up since I was put on this.

2938. And do you think that is quite sufficient *—
I think thatis a very good test; in fact, it is rather
severe.

2939. How do you test them when you take themn
on the river >—We get our distances from them. We
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know the position of the ship and our distance off the
buoy. .
5{940. Do you take them by day or by night:—By
day. T take them going out of the Mersey; prolably
the lights micht be seen a little farther; the lighted
buoys might be seen a little farther in elear weather.

9941, But the day test is sufficient for yon *—For
colour blindness it is not.

2042 T meun for the other >—Yes. I think so.

2043 Then I see you say the red buoys should be
distinguishable. That is to say. a man should know
red when he sees it *—Yes. Seme of these buoys are
very often not kept brightly painted. and that makes
a lot of difference, and it is rather hard to pick them
up. If the buoys are constuntly painted. then they
are all right.

204t Then about the ships’ lights. You point out
the varying power of ihose >—Yes.

2045, Are electric lights becoming more common
now ?—Yes, but the smaller vessels are the danger—
the small sailing vessels we meet that have not good
Tights.

294(. Therefore it is very difficult to lay down any
universal rule beecause the lights vary so much ?>—It is
very difficult. I have been going up the Clyde within
a few ships™ lengths of a schooner before seeing his
Hghts.

2947, But taking an electric light, yon give an
opinion there?~-Yes; you cun seg electric side lights
from 2 to 4 miles. : :

2048, A green side light?>—Green side lights are
not as a rule seen as far as the red.

2944. And not nearly as far as the white >—No,
the masthead light is 2 much more powerful light.

2950. Then on the question of wearing spectacles—
you say a man wearing spectacles wonld be quite
useless in foggy weather >—Quite useless, I think.

2951. Do yon know any cases where the older men,
the commanders, do wear spectacles >—I have never
seen iny. To my knowledge I have never met & man.
' 2952 Do you wear spectacles for looking at a
chart?>—Yes.

2053. That is another poimt®—Yes; not on the
bridge.

9954, You have never seen i mun  wearing

spectacles >—No, never on the bridge.

2955. But there must be some of these elderly men
who would see a buoy farther if they wore a particular
kind >—They could use binoculars. -

2956. A binocular comes in und rectifies the sight
in that way ?—Yes.

-2957. Spectacles are not necessury >—No.

2958, Tou-what extent can binoeulars be used in
fogay weather >—A very short distance. - In some cases
it is probably better without them. They magnify haze
and they are no use. '

2939, As to the test, you repeat here what you suid
just now, that a practieal test in addition to ongina
room would be & good thing >—I think so. I do not
think the room is au very fair test at all to a1 man going
o seu.

20G0. When you say that. are you thinking of
colour blindness or of both *—1I am thinking of both.

2961. Have yon tested any min for colour hlindness
on the Mersey >—I am always watching my officers to
see if they are colour blind. T keep a pretty sharp look
over them when I get new officers.

2062. Do you think you could give such an effective
test that a man would not be able to mislend you?—I
think after he has been a voyuge with me or a few
months with me I should know.

24963, But the Board of Trade could not take all
their candidates out for that length of time >—I do not
see why it should not be done on a river, the Thames or
the Mersey, as well as the test in the room.

¢ 2064, Of course, one of the diflienlties is obviously
to get that same condition of weather for all the
different candidates. You cannot take them all out at
the same time. You appreciate what I mean. It is
very timportant that the tests should be exactly equal
for all candidates. There is a difficulty there, do not
you think; that the conditions of one river differ from
those of another, and if you are to have an out-of-doors

test it onght to be equal toall or they would complain at
once *—~You cun always take a clear night for it—a
clear atmosphere. :

2965. And if possible, the same place, becaunse there
is n great variety of different rivers and different
conditions. You think that conld be met ¥—I think
that conld be met. I think the river test is the fairest
test you can give.a mamn.

2066. You would not abolish the room test >—I do
not think so.

2967. But you would like to have the practical test
also ?>—1I would like to have the practical test also,

2068. Now about colours. You say a man ought
not to be disqualified for hesitating over his shade.
Do vou think sometimes the wool test has been rather
too severe on a man®—I do not think it is a fair tesi
very often. So long as he can diseriminate without
any hesitation between red and white and Dblack and
green, I do not think he should be disqualified.

2969. Have you any knowledge of men who have
been failed on a wool test >—The colour test?

2970. The wool skeins *—No. _

2971. You have not any case m your mind where
you think 2 man has been unfiirly failed *—Not to my
knowledue.

2072 But when yon say they ought not to be dis-
qualified for hesitating over a shade, it is not that yon
mein that the present Board of Trade test is too
severe >—No, I do not mean that

2973. I did not kmow whether you thought perhaps
it might be ¥Y—=No. :

297.4. But you think it must not be made too strict
any way >—1I think if you make it too strict you will
cripple the mercantile marine.

3975, If you nutke it too strict yon may knock men
out who otherwise would be quite satisfactory. Have
you seen the wool test being applied to men—the
skeins P—I passed that when I was passing as an officer.
T have never seen it since.

29%76. But you have mo particular reason to be
dissatisfied with it >—1I do not think so.

2077. Only you have this feeling, that an outdoor
test, would be a good additional thing >—TYes, as well.

2978. Now about boys starting at sen. Iseeyon
think their test should be pretty strict >—Yes.

2979. Why do you say that >—There are so muny
men that I have heard of that have had to give up the
sea through bad eyesight, and if that is seen to in the
first place before they go to sea those men would never
follow the sea ats a profession. '

2980. Have you come across cases like that yourself
persenally ?-—I have read of them.

2981. And you think there are a certain number of
cases —I think there ave. '

2082, Cuses where, if they had been sufficiently
tested at first, they never would have entered? —
Exactly.

2983. That is uot a question of colour; thatis a
question of divect vision, is it not >—Yes—any defect
in vision at all.

2984. Do you think the defect was probably there

only it was not ascertained *—Not ascertained until

afterwards as years passed.

2985. I suppose it would be impossible to get any
statistics about that with regard to any particular
company ; it is more a question of what you have
heard than of any actual cases >—That is all; only
what I have heard and read.

2986. Do you think cases have ocewrred in your-

own company >—We do not tuke them in in the first
place in our company. :

2087. Because your own test is so strict?—Yes,
and we only tuke in men with masters’ certificates ;
they camnot join our company without masters’
certificates.

2088. But do you disqualify a certain number of
young men when they come up for the first time ?—
Yes, I think so. - I think quite 2 number of men have
been put back.

2089. Men who have already passed the Board of
Trade test >—Yes.

2890. You have not ‘any figures about that, have
you ?—No, I have not been told, but I haveheard.
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2091. Do you think the company could give us any
figures *—Possibly they could. Dr. Jones conld have
given you that.,

2092. Because it is very important *—He is the man
who puts them through the test—Dr. Avory Jones.
our doctor.

2003. If we knmew the company had rejected a
certain number of men who passed the Board of Trade
test and had figures to that effect it would be useful

(Sir Norman Hill) T am mnot sure if you will get
the records kept. You appreciate, however, what
Captain Allen has said, that the men they have
rejected are the men who have applied for service in
the company as officers, and each one of those men
before he can apply for a juuior officership has iv hold

"o master’s certificate from the Board of Trade; so
that man has Deen passed as second officer. as chief
offiver, and as master Ly the Board of Tyade, and the
requirements of the company, if they reject men,
Et“wt be very substantially hizher than the Board of
rade. - '

2004. (Cheirman) But you test all your young
officers —Yes.

2005, (Sir Norman Hill) Yes, but they take mno
officers umless they hold masters’ eertificates »—No.

2996. (Chairman.) Not even the youngest®>—No.
No man enters onr service unless he holds a master's
certificate, '

(Sir Norman Hill)) It is a very high standard
indeed. A junior officer must hold a master’s
certificate. :

2997. (Mr. Nettleship) With regard to the boys, it
is rather & council of perfection, and, as I understand,

- it is not applied by your line *—No. ‘

2998. (Chairman.) It is what you think ought to be
_done ?—1 think it is what ought to he done. '

2999, (Sir Ruymond Beek.) T should like to ask a
question about taking these people on the river. You
siy you know more or less the distance from the
Luoys which you think they ought to he able to pick
up ¥—VYes. '

3000. They would be very much more difficult to
pick up when there was a romgh or choppy sen than
when it was a flat calm?—=I was speaking of fine
weather when I gave this report.

3001. Therefore, if it were left to you to examine o'
certain number or one candidate yon would wait until
the day was calm and the buoy was visible, because I
am right in saying, am I not, that it is very much
harder to pick up a buoy in a rough, choppy sea #—If
the weather were clear it would not make any
difference. -

3002. (Sir Nerman Hill) May we have the number
of ships in the company now >—I think we have close

_on 70.

3003. At what tonnage about *—About 350,000, I
think,

3004, What number of officers, roughly ? — We
have three officers for every ship, and probably a
standly of about a dozen. ) .

3005. So that would be over 200 officers >—Yes.

3006. And every officer holds a master's certificate ¥
—Every officer holds & master’s certificate, and a good
many of them extra master's.

3007. Then am I right that you yourself know of
no accident arising from defective form vision or
colour-vision >—Not in our company.

3008. You have never known of one *—No.

3009. And during the last two years there are two
officers who have not come up to your own test 2—I
think se. '

3010. Not more thun two *—It is probably more
than two years. I would not be quite certain on that
point, but I Jmow there have been two within the last
two years. : ’

3011. Only two within your memory. May I put
it in that way *~—Thut is all I know of.

3012. Who have been asked to resign because you
were not quite satisfied with their eyesizht >—Yes.

* Messra. Alfred Helt & Co. subsequently informed the
Commitiee that daring the past five years alwnt 3 per cent. of
the applicants for posts as officers in their Tine had been
rejected on account of defective vision, .

0O 5200

3013. Then do I understand that your esperience
with regard to the river test is that that is the best
test for the experienced mun ?~—Yes.

3014, You snid experienced man *—Yes, un experi-
enced man,

3015. Do yon draw a distinetion between the
experienced man and the boy who presents himself >—
Yes, I wonld have a scientifie test of the loy.

3016. The hoy might be confused by the river
test *—Yes, it would be no use.

3017. He would be more likely to be confused by
the river test than by the wool test *—7Yes.

_8018. So that when you advise the river test, that
15, in the case of a man who already holds his certificate
and comes up for the higher grade >—Yes.

3019. And you do not think that that man who
already holds his certificate should be rejected until
he has been tried practically outside on the river®—
I do not think so.

3020 (Captain Golding.) With regard to the men

you take on the river to test, is that for colour blind-
ness or for distance vision >—To report ?.

3021, Yes, for both; both for form and eolour
vision >—Both.

3022. On the question of spectacles, I take it yon
are opposed to any man, either as a Jook-out man or an
officer, wearing spectucles >—I would not have it.

3023. (S7r Norman Hill.) But you would not ohject

to spectacles for reading his charts or anything of that
kind?—No. I am afraid a number of us require them
for that.

3024, (Professor Gotch.) Iunderstand that the form-
vision test of the company is a1 much more severe one
than the Board of T'rade one >—T think it is.

3025. Do you happen to Ikmow what it is>—No. I
could not suy what it is because I have not passed our
compimy's test. I was in command before.

{Professor Gotch.) Have we data? ' :

(Captain Golding) Yes, we have it: * Messrs.
“ Alfred Holt & Co., 62 steamers, 350,852 gross tous.
* We huve our own private tests in addition to that
** used by the Board of Trade, and we consider them
* rather more stringent.” That is what they say.

(Mr. Nettleship.) Could we have the test of spots
so as to form our own opinion.

(Sir Norman Hill) Yes, T am sure we could get
them. :

(Chuirnuem.) Yes. '

3026. (Sir Arthur Riicker) I should like io ask a
question or two about the river test. The Bourd of
Trade has to deal every year with between 5,000 and
6.000 applicants. I want to- know whether you think

- it 1s a diffienlt thing to apply the river test in the case

of a miscellaneous lot. - You have all the men directly
under your command, and each ship is a testing
station. Bach captain can test. and therefore you
have, comparatively speaking, a smaller number of
men and 2 larger number of skilled persons to apply
the river test, ind a greater number of opportunities
to apply it. But you said just now you thought a hoy
would be confused by the river. Surely, to a certain
extent, that would hold good with a man who has been
chiefly concerned in navigating down the Thames, say,
or down the Mersey. Is it not n certain amount of
advantage to a man to be tested in waters he knows ?—
I do not think it makes any difference.

3027, You do not?>—No,

3028. If that is so0, on the question of time would
it not be very difficult to arrange for taking 35,000

* Messrs. Alfred Holt & Co. subsequently Turnished the
foltowing description of the test applied by their medicsl
superintemdent :— . :

“ The caadidate standing opposite ot an interval of-15 fecet
is reqoired to count the number of black dots on a white eud
with shaded electrie light, These dots have a dinmeter of
g ineh, £ inch, and Jsinch.  An ordinary normal sighted man
lias no difficolty in secing the 7 inch at 15 teet, and. shoald he
have acute vision, the 4 inch and 3% inch.. but for these Intter
a reasonable shartening of the distance is allowed.  Each eve
is also tested with g% inch.

= Snellen’s letrer type is used in doubtful cases in addition,
and the oflicer should be able to rend V=14-5 M., vr at any
mate V=6 M. (that is, the letters marked for 20 Feet shoukl
I reard AL 15 feet withont mistake.)™ :
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candidates to sen? You say perhaps several could go
together; hut to prevent talking together. if there is a
lot sent you would have to isolate between the different
experiments so that they would not tell each other it
was red. say *—Yes, I suppose it would cutail a lot of
work.

3029. Tt would mean a lot of work >—Undoubtedly.

3030. One of the main arguments about a room
test showing them exactly the same thing—I am taking
the lantern test in which you see the red. yreen, and
white sighted alternatively very much as you do at sea

Captain HENRY LOFTUS ALLEN.

[Continued.

—is that the advantage you there get is that you can
have any number of men together, One man does not
sce what the other is seeing at the moment, and the
thing could be done very much more quickly *>—If the
man hesitates over a shade in a room you should take
him to sea.

3031. You only regard it as a sort of last test to he
used in a doubtful case>—Yes.

(Chairman.) We are very much obliged to you for
cowming.

Captain J. W. Harris, a Marine Superintendent of the Booth Steamship Compuny, Litd.. called.

3032, (Chairman.) Would you kindly tell us if your
company has any special regulations as to testing
officers in the matter of sight for themselves?—Yes.
We test the officers at intervals of not more than two
years, and the masters three yeurs.

3033. Do you test an officer when he first comes
to you >—Yes, always. _

3034, At whatever age »—At whatever age; hut we
do not take officers until they have their master's
certificate,

3035. What would be the youngest age at which a
man would come to you *—About 23 years of age.

3036. Then even if he had pnssed the Board of
Trade test just before, you would test him again *—
Yes. we would put him through our first test.

3037. Under that test, when he first comes during
a4 course of years—say during the last four or five
years—have any men been declined because they could
not pass it >—Two officers and _one man who had heen
some years in our service failed to pass the test, but in
the case of the younger men. the two officers. we took
them outside, aitended by the medical surperintendent
and one of the marine superintendents. and gave them
an outdoor examination, from the pier head in the day-
time und again at night.  Weallowed the esamination to
e a comparison between the superintendent’s sight and
the officer’s sight. and in both cases the officers quite
satisfied the superintendent that they were safe for the
purposes of navigation.

3038. And they were both passed by the company ?
—They were both allowed to remain in the compiny’s
service. Omne of them is now sniling as master. They
had no difficulty whatever and no hesitation in stating
what the lights were, particularly with the red and
vreen side lights.

3039, Although they bad failed indoors *>—They
had not actually failed, but they had just about got our
minimum—Dbarely our minimun in one case. )

30.40. So that you gave them the other in addition ?
—We gave them the outdoor test, and they seemed to
be more at home—Iless nervous.

3041, And you were satisfied >—Quite satisfied.

3042, Could youn describe to us what your indoor
test. is >—The indoor test, so far as colour is coneerned,
consists of a lamp.  We have a lamp with the various
chades of green and red, and also the white light,
Take for example the green light. We put on a pure
areen light and show that, and then show a yellow-
creen light and a blue-green light.  After that we put
on certuin densities of fog and see what they can make
of those. bur we never fail so lonmg as he can
distinguish the colours with a very light fog or i
clear weather. That is disregarding the dense-fog
slasses—so long as he can distinguish the red. the

green. and the white.  We bring in no other colours at
all. Really there is very little difficulty. We have

one case, but it is not of an officer in the company. it
is am employec of the company on shore, who showed
ns that a wan conld mistake a yellow.green light for a
red light in fog. and I think that is really the ouly
fuult we found with any man. o

3042, Of course all these officers who have come to
vou have already passed the colour-vision test of the
Board of Trule > —Yes, and because of hat we get very
fow doubtful cases,

304t Then in reference to the other kind of vision,
form vision >—As to form vision, our system is very
much the same ns that used by the Board of Trade at
present, but we have our gwn letters. Our medical

superintendent takes a great interest in this kind of
thing, and he has designed his own letters, and the
distance for standing away.

3045. Tt is not necessarily more diffieult?—Itis a
little more difficult than the Board of Trade.

3046. But have you failed any men on that?—We
have not failed any men, that is, officers. Of course,
we apply these tests also to our look-out men m the
company, and we fail them if they cannot do it.

3047. Butthose men come for the first time beciuse
they have not been under the Board of Trade »—No;
they have not heen under the Board of Trade.

"3048. With regard to these, do you make them all
come hefore you?—Any man who is going to he
employed as an able seaman with a chance of being
put on the look-out has to pass these tests. L

3049. Colour and form *>—Colour and form vision.

3050. Those men are being examined for the first
me ?—A great many of them. .

3051. Have any of those imen in your experience
heen failed in colour >—Yes, quite a number.

3052. And also on form vision >—TYes, more on the
form vision than on the colour. We very often get a
man stand up before the letters. or, as we used some
years ago, the dots—a system of various-sized dots—
who is quite blind. .

3053. He does mot leave your service; he simply is
not qualified to become a look-out man?—He is not
qualified for that, and if we cannot give him employ-
ment he has to go. They are just casual employees,
you may say.

3054. Do you suppose there are uny statistics about
that which would show how miny of these men who
wished to be look-outs had failed ? Have your company
any figures >—1I do not know if they have kept a record
for any mumber of years. But the present medical
superintendent has been on I should say at least four
years, and 1 think he could give you statistics.

3055. That would be rather interesting to us

because it is am independent and sepurate test

altogether P—TYes. _

3056. Youn say these men have mever been tested
before > —No. They have never been tested before—
quite a number of them, anyway. ‘

3057. And to your knowledge a definite number—
it cannot be a large number—have been rejected ?—Yes.
At the time I was sailing as chief officer in the
compiny one of my duties was to put my own crew
before the medical superintendent ind see them
examined. Often in the case of a somewhat doubtful
man the doctor would ask me if I cared to take him or
not. .

3058. Then you think there always ure a certain
number of hands whose form vision mnfits them to be
look-out men ?—Yes. I am quite certain of that. I
have seen that proved. But the trouble secems to be
that they go on being able seamen with six or seven
years' experience before they come to a company that
adopts the system we adopt, and they find out then,
perhaps for the first time in their career, that they are
cither colour blind or somewhat short-sighted. But
now we have a system in the company of working up
boys, these Navy League boys. We take them inas
youngsters, and their sight is tested before they make
their first voyage. so that there can be ne mistake.
The boy is passed before he goes away in a-ship for his
first voyage, and I do not know of any case where he
has had to be rejected afterwards.
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3059. There, again, your medical superintendent

would, perhaps, have some figures as to the number
of boys he has rejected®—Yes, I should think he
would.

3060. He would have rejected some?—We have.

had the system of boys about the time this medieal
superintendent has been in the firm.

(Sir Norman Hiil) You might get the numbers
from the school. They it the boys at the Liscard
school ; they have the arrangement of lamps there,

3061. (Chairman.) Are you in favour of a pretty
severe test for boys to staxt with ? Do yon think thuat
is the fairest thing »~—Yes. I think if a severe test
were given to the boy it would be hardly requisite to
apply it later on.

3062. With reference to your re-examination, how
does that work out ? T was trying to put questions as
to your first examination just now. You re-examine
every three or four years, do you not ?—Every three
years the masters and every two years the officers, and
th-e.}: must come up to the medical superintendent’s
mmmim,

3063. Have there been cases in the last four years
of officers rejected *—None whatever. We have had
two just on the minimum ; but, as I say, they quite
satisfied us out of doors.

3064, Were those men who were coming for the
first time, or who had already been in your service *—
They had been years in our service.

- . 3065. I did not understand. You have had two
slightly doubtful, but when they went out they came
all right *—Yes. ’ .

3066. So that your tesi is kept up, not beeause yon
think there are many who would fail, but simply as a
matter of precaution ?¥—As a matter of precauntion.

3067, Up to what age do you camy it on?—We
carry. it on as long as they ave in the service. The
senior masters to-day undergo this test, and we do
this because a great many masters use spectacles for,
suy, chart work and reading small print. But if you
put them on the ship’s bridge they would probably be
the first men to pick up a buoy at a distance or pick
up a light ; they have no difficulty at all in picking np
distant objects.

3068. Do you find that none of your older officers

have uny difficulty about their long sight *—We have .

had none as yet. :

(Chairman.) That is rather remarkable. is it uot,
M. Nettleship ?

Fdr. Nettleship.) Yes; I think it is. I do not kmow
what the number is.

(Witness.) We have 37 ships in the "company, and
four officers and 2 master to each ship.

3069. (Professor Gofch.) The test is on the river
and not with dots or type, is it %—No, the test is in
the first place with letters.

3070. The re-exmmination test >—The re-examina-
tion test is with the letters and a lamp. ‘It is only
if they get down to the minimum that we apply the
outdoor test. '

3071. (Chairman.) Will 2 man be tested up to 602
—Up to 65. We have one master sailing to-day who
is 65 years of age. :

3072. And they would have been tested every three
years P—This has only been instituted the last four or
five years. -

3073. But these older men will Le subject to the
test every three years >—Ervery three yeurs.

3074, And up bo the present they have not been
disqualified on the examination of the letters >—No, -
they have not been disqualified. :

3075. (Mr. Nettleship.) I suppose it might happen
now and again that o man might resign before his
re-examination came on because he found himself
getting bad ?—I do not know of any such case. They
know we give them a very fair show. That is if they
cannot satisfy the examiner in the room, they know
they will be taken outside where they are more
accustomed.

- 3076. (Chairman.) But you have only had two
cases P—We have only had two cases; one is a master
and one is an officer. ' )

(Mr. Nettleship)) It eeems to show that good
distanee vision is not so rare in elderly people as some
people think.

3077. (Chairman.) No; it is very interesting,
because you are aware that a good many elderly
people do mneed a certain kind of distance spectacles to
help them out. Their distance vision is not very good
without them —My own experience in the company,
and I have sailed with several of the very semior
masters, was that they were quite equal to me in
picking up a buoy or a light, and I have very good
eyesight myself.

3078, Yes; that is very interesting. About the
conditions, generally speaking, we wanted to kmow
what your view was at about what distance you
thought a man should be able to pick up a buoy or a
light. Could you give us your opinion about that *—
I think it is too difficult to fix any distance, because
there are so many things to be taken into considern-
tion. You might get two clear days, apparently the
one as clear as the uther, and see a buoy two miles one
day und four on the next. The light affects it a grent
deal—a cloudy sky or a clear sky. ,

3079. You think to lany down a general rule out of -
doors would be almost impossible *—Yes, it would;
but generally o pick up, say, an ordinary chamiel huoy
or fairvay buoy on a clear day about two miles. Very
often you will see it farther, but that is quite a safe
distance,

3080. You think that is a reasonable distance >—
Quite & reasonable distance, ;

3081. With regard to this question of spectacles
which we have just been discussing, what do you say
about that?—I am quite opposed to. that, and my
colleagnes in the company are quite opposed to it.

3082. Would you let a man wear spectacles for his
chart work *—Yes, he can do that as much as he likes;

“but on the bridge we all have the feeling that if we

happen to be on that particular ship we would not feel
very comfortable in knowing the man in'charge on the
bridge was having to rely on the aid of spectacles. In
the first place we like the officer of the watch to pick
up whatever he is looking for or whatever happens to
come within range with the naked eye, even if he only
sees it dimly. Then it is quite instinetive for the watch
officer to lift the bincculars and put them up,
and- it is better than spectacles, I should think, for
bringing the object nearer. Bui for a mum to wear
spectacles on a dirty night with driving min, snow, or
sleet, when they must require wiping frequently, I do
not think is right. :

3083. You think they should require binoculars in
every ciase I think so, :

3084. You do not expect in your experience old
officers always to be quite as quick in picking up a
light as your best look-out man®—We expect our
experienced officer to be quicker in picking up a light
than an inexperienced officer or a look-out man. His
sight must be good, and then he has the very great
advantage of his experience.. He knows what he is
looking for and what he may expect to see. '

-3385. You think that balances the younger man ¥—
More thun, T have known a junior officer frequently
to be outdone by a captain over 60 years of age.

3086. You have already told us, I think, all we
need to hear us to the advantages, and you do think
them advantages. of giving a doubtful candidate =2
practical examination >—Yes.

3087. In the cases you have mentioned you think
it is a good thing >—I think it is an excellent thing.
I think we have proved it ourselves.

(Mr. Nettleship.) Might we again, if possible, have
the standard of form vision which the company
adopts ? . .

3088. (Chairman.} I understood you to say with
regard to form vision it was very nearly the same as
the Board of Trade ¥—A little more severe according
to our medical superintendent.

(Captain Golding.) In the case of new men entering
the compouy, it is full normal vision in one and half
normal vision in the other, and in the case of men old
in the service, not in years, 50 per cent. decrease in
both eyes. so that your test is full normal vision

H4
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in one eye and half normal in the other, and the Board of
Trade is half normal vision in one; it is full in one and
half in the other. :

(Mr. Nettleship.) It would be a very good thing if
we could have what letters he actually uses so that we
can cempare it.

3089, (Chairman.) Yes; I think the medical superin-
tendent would let us have it 7—I am quite sure he
would be pleased to.

3090. (Captain Golding.) 1 was going to ask au
question as to the tests, becuuse they appear to be
very much in excess of the Board of Trade tests’—
Yes. We think the Board of Trade tests are very fair
tothe candidate with one exceptior.; we do not approve
of the wool being used. We think that the man who
has to look for lights shonld be tested for lights.”

3091. You prefer indoors, the luntern test, rather
than any wool test >—Yes.

3092, That is what you use yourselves?—Yes.
We did away with the wools some yeurs ago.

3093. (Professor Gotch.) By the Board of Trade
test you mean the present Bourd of Trade test, not the
future one *—No. the future.

3094. Do you mean 19142—191L T was put
through it myself & day or two ago. .

3095. (Cuptain Golding) But that is the colour
test »—No, the whole thing right through. :

3096. The form vision?—The form vision. 1 do
not think the form vision is at all severe.

3097. What is proposed in 1914 is the same as your
company has at the present moment »—Is it ?

3098. Yes. Yon say that when youn are testing
with your lantern you introduce various conditions of
fog. What is it you use, smoked glass?—I do not

know how the glass is prepared; it is glass; it hus an -

astonishing effect; it has a yellow-green light. 1 am
not at all colour blind, but the green that I saw hefore
the fogged glass was certainly reddish in appearance.

3099. But you do not think that the form-vision
test which is to be introduced in 1914, and which is
practically the same as your own company’s test, is
too severe >—No, I do not think so.

3100. (Sir Norman Hill) How long have you been
at sex ¥—Seventeen years,

3101. Have you ever known a case of a catastrophe
arising from defective form vision or colour vision ¥—
Never.

3102. With regard to the new form-vision test of
the Bourd of Trade, as Captain Golding has told you,
that brings the old test up to your standard ?—Yes.

3103. Before it was lower than your standard ?—
Yes, it was lower.

3104. We have been told that the effect of applying
the new test will be to disqualify about 10 per cent. of
the men who now pass >—Yes, if the new test stands
as it is. But we propose that no candidate should be
definitely failed on the outdoor test but should have
the right of appeal or offer from the examiner of the

- outdoor test as final, and that the test should be not a -

fixed distance of any object but a comparison with an
examiner, 2 normal sight man, and who is known to be
normal sighted.

Captain J. W. Hazners, [Continued.

3105. 1 follow that; but the present Board of
Trade test, not the mew one, has been in operation
16 years >—Yes. _

310G. And you have never known a case of a single
casualty ocewrring through defective form-vision ?—
Never,

3107. Do you think it would be right to throw ount
10 per cent. of the men who have been passing during
the last 16 years >—No, certainly not.

" 3108. The effect of increasing the test will be to do
that »—Do you mean that there are men

3108 We are told that one mun out of every ten
who have been in the habit of pussing in the future
could not pass. From your own knowledge do you
know of uny circumstances conmected with sea
casualties which have happened that would warrant
that >—No; I do not know of any casualties.

3110. Of course, as you have told us, you have
maintained a very high standard for your officers?
—Yes.

3111. Everybody must be a master >—Everybedy
must be a master; and then. when they come to us as
masters, they have been at least three times before the
Board of Trade.

3112. (Captain Golding.) And still you do nob
consider it is good enough ?—It is good enough, but
our standard really depends on the medical superin-
tendent who happens to hold the position.

{Cuptain Golding.) It does mot fulfil the require-
ments of your company, anyhow. : -

3113. (Professor Gotch.) I do not quite understand
the sitnation. Yon examine people who have already
passed the Board of Trade in direct form vision *—
Yes.

3114. Your company demands a much higher
test ¥—Yes, a severer test.

3115. I think yon told the Chairman that you have
never rejected one of these people yon have examined ?
—Speaking of the officers. When I say that I :m not
referring to the look-out men. _

3116. No; they have not passed the Board of
Trade. You have mever rejected people who have
passed the Board of Trade >—No. :

3117. Although you have a higher test>—Well,
this gentlemen says it is equal to the new one. I am
told hy the medical superintendent it is distinctly
higher.

#118. But you have had some doubtful cases?
—Yes. o
3119. And am I right in assuming you have not
rejected them because yon have taken them on another
test which is not a letter test—mamely, a river test—
and, as a result, you have passed them ?—Yes, that is
what we have done. We do not consider it fair to
reject men on the indoor test.

3120, (Captain Golding.) Were the two doubtinl
cases young men, or men of long service in the
company ¥—One man is about 45 yeurs of age; and the
other perhaps five years older.

3121. They are both men of middle age, anyhow?
—Yes,

(Chairman.) We are very much obliged to you for
coming.

The witness withdrew.,

Captain Joseri Hexry WiLLs, Marine Superintendent of the General Steam Navigation Company, Ltd.,
called.

3122, (Chairman.) What number of ships has the
(Generul Steam Navigation Company, voughly >—Fifty.

3323. Where is the trading chiefly, in what direc-
tion >—They are nearly all short-trading vessels, Con-
tinental and Mediterranean.

3124, Chiefly from the Thumes >—Yes, all from the
Thames, you might say. :

3125. I understand that your own experience is
pretty wide. You have been in command of vessels
trading for 17 years, and your experience often tukes
you to sea, and your general experience estends over
12 years >—That is right. : _

3126. Does your company hive any tests of its own
with regard to this question of eyesight ?~-No, nothing
beyond the Board of Trude test. - .

3127. Are you fairly satisfied with that as far as
you know *—TYes. _

312S. You have no reason to think that anything
more severe is required >—No, nothing whatever.

3129. Have you come across any cases in your

experience of accidents happening owing to any defects
of sight >—No, not one.

3130, Do yon think any of your older officers,
beciuse they are old, are weakening in their eyesight
at long sight > I am not speaking of colonr blinduess ?
—Slightly, but nothing to interfere with their capacity
as commanders of vessels. :

—No.
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3132. Or even their capacity to pick ip lights ¥—
No, that is true. puetiyiol P he

3132. Have you known any cases of men retiring
because of defective eyesight >—Not vohmtarily.

3134. But have you known any cases of an officer
having to leave >—Yes, one of them.

3135. That is to say, those responsible for the
company found his eyesight was not what it ought to
be. and I suppose they asked him to retire >—As a
matter of fact he was chief officer, and the master
of the ship reported to me that he thought the eye-
sight of the chief officer was not quite what it should
be. I sent him up to the Board of Trade at once, and
they failed him, and he had to leave in consequence, of
course,

3136. Do you think that, as a rule, cases of that
sort are found out? It mmst happen from time to
time, of course, that a man’s sight does fail, but he
does not wunt to go unless he is made to go?—I
should hear at once.

3137. You are almost sure io hear?—Yes, I am
sure to hear.

3138. Beeause it is dangerous >—Yes,

313Y. And, one way or ancther, you will find out?
—TYes, one way or other on board ship one is sure to
find it out if there is any defective eyesight.

3140, But, as 2 matter of fact, you have only had
one case >—Only one case in the whole of my experience
I can remembenr.

© 3141. And, of course, that was quite a marked
case, The man was bound to go?—Yes. '
- 3142. He was not fit to carry on®—No, I think so
without a doult. ,

3143. You thought the best way of ascerinining
that was to send him through the Bomd of Trade
test *—Yes.

3144, And that settled it *——Yes. He wears glasses
now and suys he can see very plainly.

3145, You would not let him wear glasses?—1I
should not care about it. I am not in favour of that.

3146. Of course he has failed the test, hut does h
go to sea >—No. :

3147. He could not now ?—No.

3148. But, in kis own opinion, if he were allowed to

"go to sea, would his glasses keep him right >—He

SAys SO.

3149. He says he can see the objects all right with
his spectacles >—Yes, he says so.

3150. I suppose your reply to that is, in fogay
weather his spectacles wounld disqualify him *—Yes.
Foggy weather or the least little salt spray would put
ltllis glasses out, and he would not be able to see through

hem.

3151. That is yowr main objection, I suppose, to
spectacles >—Yes,

3152, With reference to the distance af which in
the ordinary way a buoy should be picked up, would
you tell us your own opinion >—3y own opinion is that
anybody ought to be able to pick out either a light or a
buoy ut a distance of one mile;

3153. That is to say in any case they ought to see
even the most difticult ight at 2 mile >—Yes,
¥ 3154, He would see the green light at a1 mile ¥—

es,

3155. And the others of course he would see farther
off >—Farther off, T he sees the green a mile, the
chances are he will see the bright light two miles at
any rate.

3156. That is the way yon put it, that he ought to
see the green light at a mile >—Yes,

3157. And you think that is fairly satisfactory 2—
I think so.

3158. I see you say yourself that you could distin-
guish the black and white rings of the West Ouze Buoy
at two miles off >—TYes, that was with ease without
straining at all.

3159. Do you think any young officer should De able
to do that also®—Yes, und I think the majority of
them could. ’

3160. Do you find some of your older officers have
quicker sight than some of your younger ones >—VYes,
up to a point. For instance, 2 man trading across to
the Continent kmows where to see a light. Naturally

his experience teaches him that that light ought to
come there. He is watching for it where perhaps an
outsider who perlaps dves not know might be looking
a little farther off, and might not cateh it.

3161. That is where experience comes in >—That is
where experience comes in.

3162. I suppose in a wrade like yours it is very
important *—Very important.

3163. It is not wholly a question of eyesight. but a
question of experience *—Experience. But if you do
not have good eyesight you cannot get the experience,

3164, Have you heard any complaints of the present
Board of Trade test®—No. not from any of my
officers. 'We sometimes hear that the wool test is not
satisfactory to some people. -

3165. 1 did not kmow whether youhad heard any-
thing of that >—~No; inmy own experience I have heard
officers from other firms say they do not like the wool
test and do not think it is one which shounld be put
before them,

3166. There is a preference for a lantern test or
outdoor test of some sort >—Yes; for what I should
term a practical test.  Of course if you are going to he
a draper, being able to pick out the skeins of wool
might do?

3167. Yes, we are very familiar with that cbjec-
tion >—But I must say my own officers have not com-
plained to me. : :

3168. They are satisfied >—They are satisfied.

3169. Some people think it would be possible to
have tests for all these candidates entering out of
doors on the Thames or the Mersey, Do yon think
an outdoor test and no other indoor test would be
possible >—No other indoor test?

3170. Yes *—I think an outdoor test wounld.be a
more practical cne. -

3171. But as a matter of faect would it not be
very difficult if you have many hundreds or thousands of
candidates to apply one which would be equal? Take
the different mights; it is so difficult to find nights
which are all equally clear?—Yes, it is. more particu-
larly near London in the winter time. In the summer
time yon might get it.

3172. Because every test must be one which is quite
impartial, otherwise we should have hundreds of com-
plaints, should we not ?—Yes. ,

3173. One would say, “ You took so and so ount on
i clear night, and mine was not.” Thatis the difficulty ¥
Yes. :

3174. In. your own experience, quite apart from
that, do you think you could pick a clever endidate
out and be uble to test him severely enowszh so as to
veally ascertain whether he was colour biind? I am
thinking of colour blindness now 1 mean a clever
man will pick up x good deal about red and green by

. knowing where they ought te be. Supposing you had

to take a man out whom you thought was colour-hling,
do you think you could test him adequately in the
Thames 7—Yes.

3175. You do not think he could deceive you?—
I do not thinkso. He couldnot do it twice if he did it
once. You see we have so many opportunities. There
are barges all over the place, and you never know
where a barge is going to twm up, so that the man
could not have the experience and think, “ I am going
to see a green light directly.”

3176. (Cuplain Golding.) Would not the wind be
rather a gunide to him as to which tack it is on?—It
might be on the river.

3177, (Chairman.) I meant a test in the river®—
Yes, if the green light were in sight he would know
very well ““That chap will have to go about directly
and he will show me his red.” but one conld easily see
that.

3178. You think after a little while you would soon
find out if he did nct know green from ved >—Yes.

3179, (Si= Norman Hill) Your vessels are con-
stantly in and out of port, are they not ?—Yes.

3180. T meuan the whole of your trade is in narrow
waters?—Yes,

3181. Therefore perhaps you are more liable to
collisions than any other company afloat ?—I think so.

—y
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{Continued.

We are always in narrow waters, and that is where
collisions ocoeur.

3182, In all your experience you have told the

Chairman you have never known of a case of a casualty
arising from defective vision >—No.

3183. (Captain Golding.) Do you have any re-
examination? Do you examine your people annually ?
—No.

3184, And you are quite satisfied with the Board of
Trude tests *—The only thing I do is with regard to
second officers: they all ave to pass the Board of
Trade examination. and if I promote a second ofiicer,
before he is promoted he has to go to the Bourd of
Trade and have his eyesight retested.

3185. But you are satisfied with the Board of Trade
test >—Yes.

3156. (Professor Goich.) When you say you ure
sutisfied with the Bourd of Trade test, do you mean
the present Board of Trade test or the one that is
coming into existence in 1914 ?—The present Board of
Trade test. '

7187, You are aware that there is @ much more
severe one which is coming into force in 1914 *—Yes.

3183. Have you uny opinion to offer upon that —
No. Most of my officers have pussed this new. test.

3189, How have they passed the new test *—Om
their certificate it is stated that it is passed.

3190, (Mr. Neftleship.) Tt is voluntary at ‘present ?
—Yes.

3191. A good many do it ?>—Yes.

3192. (Captain Golding.) Do yon know of any who
have failed to pass it ¥—No, I have heard of noue who
have failed. )

3193, (Sir Norman Hill} It is only those who have
passed it who bring their certificates >—They must
Tring me their certificate and I should see it.

3194 Has any man been up for re-examination
sinee the new test cmme in?—Yes, 1 had two candi-
dates up Inst week. They are just commencing, and
they have passed the new test.

(Mr. Nettleship)) It might be this: @ man might
just pass the existing test, and if he only just passed
L he would kmow and would probably not take the
new test and say nothing about it.

(Sir. Norman Hil) You remember, sir, we Ssiw
them. '

(The Witness.) Is the new test mnch more severe
than the old one? 7

(Sir Norman Hill) About 10 per cent.

(Chairman.) A good bit more severe.

(Dr. Waison.) Yes. :

(Sir Norman Hill) It will cut out 1 in 10 we are
told.

(Mr. Netileship.) We regally do not know.

(Sir Normen Hill) 1t is only the evidence given
before us.

(Mr. Netileship.) Yes. to the best of our kmowledge

it is 1 in 10, but no one has miterial to go npon.

3195. (Chairman.) With regird to collisions, in
your long experience have you leard = good many
cases of collisions within your own knowledge *—
Yes.

2196, In veference to those collisions, as to the
actual cause of the collision, is there always certain
knowledge as to what the cause really was ¥—Pretty
well.

2107. You have known what the cause veally is?—
The evidenve is sifted so that you really get at the
hottom of the cause of the collision.

4193, You think you do ?>—1I think we do.

3109, Of comrse defective look-out is mot an
infrequent canse ?—1I do not think defective look-ont
from the bridge. bub possibly defective look-out from
the foreeastle.  In narrow waters yon very often have
three pairs of eyes and always you may say two.
There are nearly always two people on the bridge. and
if you have a pilot, there is the pilot, the master, and
the officer. :

4200, (Sir Raymond Beck.) We can assume the
+ Hawke” saw the  Olympic ” ?—I think so.

3201. (Chairman.) What should you say. speaking
ronghly, has been the most common caunse of collisions
Perhaps that is not a fair question to put to you —1
do not like to answer the question.

3202, I ought not to put it like that; but among
the more common causes of collision whaut wonld you
mention >—One man not knowing quite what the
other one is going to do.

3903. Just af the critical moment >—Just at the
critical moment.

3204, (Mr. Nettleship.) What proportion of these
vessels is in the hands of pilots, because a pilot certi-
ficate is generally higher than the master’s certificate?
—TFor sight test?

(Mr. Netileship.) Yes.

3205. (Chairmaa.) In the case of collisions wonld a
good many of these boats be in charge of pilots *—I
must say we have been purticularly free from collisions
the last seven or eight years. _

3206. {Captuin Golding.) But a large nmmmber of
yonr masters hold pilots certificates 9—Yes, they do.

3207. (Mr. Nettleship.) Pilots come in in guiding
your vessels in difficnlt places 2 The only pilots we
have are from Gravesend to London. All the masters
have to do the pilotage below Gravesend. both up and
down. :

3208. And elsewhere ?—No, not in foreign ports.

(Mr. Nettleship.) Of course not.

3209. (Professor Gotch.) Do you adopt any precau-
tions at all about look-out seamen? I do net meun
such a thing as the Board of Trade tests, but any pre-
cautions about their sight >—No, we do not.

3210. (Chairman.) 1 suppose there is a_ sort of
kmowledue as to which seaman is the best or has good
sight, T mean >—You scon gain that. If a man is on
the look-out and he reports a bright light on the star-
board bow, and it is a green one, you would be on the
top of him at once to know what was the reasen of it.

3211. So that the good men are sifted ont by the
knowledge of the commander, which is a practical
knowledge of their sight >—Yes, they are.

3212, A quick-sighted man >—He very soon comes
to the front, and you kmow who is on the look-out.

3213. Even althongh he has not passed a formal
examination >—Yes. :

3214, And the weak man is also soon found *—The
weik man is also soon found.

3215. And is not employed on that sort of jub *—
H they found that the man really could not see. they
would not allow him on the look-out. '

3216. I mean he would not be employed on that;
he might have some other employment *—I think he
would very soon he sifted out of it altogether when he
gets as bad as that. :

3217, (Sir Raymond Beck.) His maies wouid not
like it >—No.

3218. (Chairman) You do mot like having a4 man
on board whose sight is seriously defective >—No.

3219, And do a certain number of elderly men
pass out in that way ; they must, I suppose ! — It
does not come under my notice. The master or officer
would weed him out without giving a reason.

3220, Quite so. But there must be cases like that
from time fo time >—Yes, there would he.

3291, And they just drop out?—They just drop
out,

3292, (Caplain Golding.) A large proportion of
your crews are practically permanent men. are they
not >—Yes, steady married men, with their homes in
London, becuunse all the ships come to London, and
they get steady employment.

3323, (Professor Gotch.) Would you object to a
one-eyed secaman? I do not kmow whether you have
ad such a thing >—Yes. I remember many years ago
we had one: in fact we used to call him Nelson.

3224 Was he an able seaman >—Yes. He lost his
eye in the company’s service. I do not know what
becume of him at last. But he could see. Of course

he could not see as much with the one as with the

two, but he sent his one eye all round.
(Chairman.) We are very nmch obliged to you for
coming.

The witness withdrew.
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INDEX OF THE EVIDENCE.

(The numbere referred to throughout are the numbers of the questions.)

Absorption, Effect of differences in, Edridge-Green,

434
Accidents:

Evidence as to defective vision having cansed,
Houwell, 17, 18,110 ; Dunlin, 695-6; Welch, S01-7 ;
Galloway, 1380-7, 1501-5; Archer, 1520-39;
Cuiting. 2141; Fergus, 2185-8; Wilson, 2433
Ferguson, 28390—45; Allen, 3007-8; Harris, 3106 ;
Wills. 3129,

Necessity for testing vision in cases of, Howell,

" 101-8; Galleway, 1387, 1464.
Official inquiries into, Howell. 101-6, 136-9.

Appeal Examinations:

Cost of, Howell, 63. i

Examiners in, Howell, 51 ; Abney, 1065.

Hardship cansed by delay in, Grieve. 933-6.

Number of, Howell, 141-3; Abney, 1113.

Objections to method of. Wilson, 2456-63, 2517.

Only held in London, Horweell, 56.

Payment of expenses of candidates in, Howell, 521

Proportion of failures in. Galloway, 1454

Regulations governing, Howell, 39, 51-6.

Binocular's:

Use of, at.sea, Harvey, 1957 ; Corkhill, 241; Dunlin,
705 Weleh, 851; Mackay. 1724-8; “ 4 Gentle-
man.,” 2081—4; Cutlting, 2149-50 ; Massey, 2307
Gardiner, 2372—4; Ferquson, 2742; Allen, 2955-8.

Board of Trade:

Attitude of. towards sight tests, Howell, 31, 98-100,

Powers of :—

© As to certificates. Howell, 122-6, 135.

As to sight tests, Howell, 2, 75.

Buoys. Distance at which buoys shonld be recognised.

Allen. 2937 : Harris, 3078-80; Wills, 3152-9.
Buxton's Telechrome. Welch, 748, 809 ; Pryn, 1047.

‘Central Scotoma. Edridge-Green, 436, 511-3; Gello-

way, 1427 ; Grossmann, 1868 ; Marshall, 2062,

Certificates of Competency : :
Officers required to possess, Howell, 78-80; Dunlin,
715-9. .
Powers of Board of Trade with regard to, Howell,
122-30, 135.
Should be given for limited periods only, Ferquson,
RYNEIN

" Certificates of Service, should be discontinued, Gello-

way, 1466.

' Colonial Examinations, Howell, 75-7.

Colonial Merchant Shipping Conference, Action at,
with regard 4o sight tests. Howell, 27-31; Wilson,
2511-5; Ferquson, 2688-90.

Colour Ignorance, no case of failure due to, Howell,

G4,
Colour Perception:

Effect of form vision on. Abuney. 1288-4.
Required in officers, Howell. 3; Corkhill, 236-7;

Edridge-Green, 394; Craig, 1203-7.
Colour Vision Defects:

Acquired, Howell, 35 ; Fergus, 2202,

Classification of, Edridge-Green. 391105,

Congeniial, Howell, 35. .

Dunger of, in officers, Howell, 16; Craig. 1292-6;
w4 Gentleman,” 2071-2.

Effect of, on recognition of lights. Craiy, 1293;
Motl, 1649-55; « A Gentleman,” 2064-93.

Limits of, allowable in officers, Howell,-67; Edridge-
Green. 517-24; Abney, 1109, 1150-7, 13314,
1361-2. .

Method of measurement of, Almey, 1087-1120.

Reasons for testing for, Howell, 3-4.

Shortening of red end of spectrum, Edridge-Green,
403, 418, 436, 447 ; Abney, 1137-8.

Shortening of violet end of spectrum, Edridge-Green,
$34-5. ' _

Conrt of Appeal, Desirability of Jocal ¢
141880, 1476, ty of local courts, Gulloway.

Dark Adaptation :
Effect of. Edridge-Green. 407, 525-31: Grossmaan,
1846-8.
Necessity for, in examination, Cerkhill, 305-6 ; Lewis,
383 ; Edridge-Green, 153. : .
Of candidates in appeal examination, Abuey, 1141-5.

Deck Hands, Examination of, Howell, 85, 116 ; Leiwcis
351-9; Harris. 3046-50, ’

Edridge-Green Lantern. Edridge-Green, 403, 471,532-5 ;
Welch. 748-809 ; Pryn, 1058 ; Marshall, 2028.

Examinations of Colour Vision :

Conducted before the Committee. Edridge-Greern,
461-71; Stromberg. 561-75; Lecoustre, 1012;
Pryn, 1045, 1057 ; Motf, 16545; Large, 1805;
Grossmann. 190S; Abuey p. )

Examiners :

Not allowed diseretion, Howell, 61-2.

Number of, Howell, 90; Russell, 2413-7.

Periodical instiuction of, Harvey, 1-H—6. 159-61.

Qualifieations required in, Howell, S9-80, I3;
Harvey, 147-56 ; dbuey, 1185-9, 1363.

Should be experts, Grieve. 937, S, M7-54; Galloway,
1416, 14812 ; Marshall, 203942, )

System of appointment of, Howell, 42-6; Strombery,
626-5, 6414-8..

System of work at Liverpool. Lecoustre, $92-7.

Fishermen:
Acuteness of vision of, Harcey, 179.
Examination of, Howell, 71; Harecy, 179; Dunlin,
661-70 ; Archer, 1541-93, 1617.
Numbers examined at Yarmouth, Lurge, 1801-2.

Form Sense, Ferqus, 2177, 22035, 2243.
More important than visual acuteness, Fergus,
2208-17.

Form Vision: .

Desirability of more thorough esamination in,
Mackay., 1665-6; Galloway, 13941403, 1474;
Ferguson, 2718-24.

Effect of, on colour perception, Abuey, 1260, 1265;
Fergquson, 2760-3. :

Hyper-acuteness of, would not compensate for colour
defect. Abuey, 1288-9.

New Board of Trade standard of. Howell, 313
Harvey, 168.

Effect of on numbers rejected. Howell, 31. 131 ;
Harrey, 181 ; Lewis, 362, : .

Effect of on existing officers, Corkhill, 239, 260,
983-5; Muassey, 2297-9, 2327-30.

Not to be required from existing officers, Howell,
31; Harvey. 171-3. ' '

Opinions agninst, Corkhill, 238-44. 301; Griere,
943 ; Massey. 2292; Gardiner, 2350; Tlussell,
2306-9, 2432-7; Wilson. 2477-91.

Opinions in favour of, Galloway. 1393~ ; Gross-
mann. 1865-6; Mackay. 1695; Cuiting
9143-7; Harris, 3096.

Possibility of maintaining, Muckay, 1698.

Reasons for, Howell, 31, 132: Harvey, 185-92,
201—4; Abney, 1260, 1335.

0ld Board of Trade standard. Howell, 26.

Adequacy of, Corkhill, 235-44.301 ; AMassey. 2294 ;
Gardiner, 9343-5; Russell, 2393; Wiison,
24825, :

Objections to, Gricre, 923-5; Galloway, 1390,
1497-1500 ; Mackey, 1784-0; Grossmanu.
1865; Chaplin, 1963-S; Ferqueon, 2695.

Standard of. in French Army, Ferquson. 2700.

Standard of. required in Navy. Welch, 723, 733, 760,
771 783, ) :

No difficulty in maintaining, Welch. T83.
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Form Vision—cont.

Standards required by shipowners:
Alfred Holt & Co., dilen, 3025,
Booth Steamship Co., Harris, 3045. 3088.
Peninsular and Oriental Co., Cheplin. 1936-17.
Union Steamship Company of New Zealand,

Ferguson, 2862—4.

Standards required by Trinity House. Scoff. 2548,

2584, 2672-85.

Hypermetropia :

Candidates should be tested for, Muckay, 166571,
1765 ; Ferguson, 2715-24, 2766.

Danger of, Mackay, 1684+-9, 1721-5.

Distribution of. Ferqus, 2207. ,

Effect of illness or age on, Ferguson, 2715-20.

Expert examination necessary to discover, Gallo-
way, 13945 Mackay, 1676-1781; Ferquson.
2724 7718,

Limits of, allowable, Galloway, 1394; Mackay,
1684, 1753, 1775-80; Ferguson, 2783-04.

Inter-Colonial Medical Congress, Ferguson, 2688

Lantern Test:

Desirability of, Corkhill. 312; Dunlin, 671 ; Gullo-
way, 1430—40: Grossmuann. 183940, 1875-83,
Marshall, 2022, 2033; Ferqus, 2190, a295._ 9,
Gardiner, 2358 ; Russell, 2405,

Inadequacy of, as only test, Chaplin, 1950,

Objections to, Abney, 1223-5, 123447, 1256, 1313,

TUse of :— :

By Grimshy Joint Arbitration Committee, drcker.
1577-83.
By shipowners, dllen, 2905 ; Harris, 3042, 3098,
Light Sense, Mackay, 12465 Fergus, 2177, 2213,
Essential to safety, Fergus, 2212
Method of testing, Fergus, 2214,

Lights carried by Ships:
Account of, Howell, 5-11, 111-9.
Desirability of standardising colours of, Dunlin, 661,
678-85; Welch, 827-35. 880; Archer. 1621-32;
Grossmann, 1840-33, 1887-96 ; Russcll, 2418-21.

Local Marine Board Inquiries, Howell, 122, 126,

Look-ont:
Method of reporting lights, Howell, 14, 119-20.

Persons responsible for, Howell, 13.

Tuminosity Differences, Effect of, on recognition of
Hghts, Fergus, 2188,

Luminosity Method of measuring colonr Dlindness,
Abney, 1118-21.

Mistakes due to defective Vision: .
Evidence as- to, Howell, 19-21; Craig, 1293-7;
Cutting, 2104, 2111; Gardiner, 2340; Ferguson,
28349,

Myopia: _
Effect of, Abney. 1260; Mackay, 1730-0.
Limits of, permissible, Muackay, 1755.

Near vision. Standard of, reqﬁiret] in Navy, Weleh,
723, 771, 790,

Ophthalmoscope, Use of, Mackay, 1693.
Pellet Test, Howell, 27; Galloway, 1422-7.

Peninsular and Oriental Steam Navigation Com-
pany :
Nnmbers of candidates, Chaplin, 1993-5.
Standard of vision required by, Chaplin, 1936-7,
2000.
No difficulty in maintaining, Chaplin, 1997,
Tests used by, Chaplin, 1924, 1939-46.

Pilots :
Age of entry, Seotf, 2551-7, 2665-6.
Annual re-examination of vision, Seoft, 2558-61.
Standard of vision required by Trinity House:
In the London district, Seco#f, 254750, 266H7-5.
In the out-ports, Scoff, 2582—1, 2672-80.
Statistics of failures in vision, Scoft, 2562-79.
Use of spectacles by, Scoft, 2601, 2629-56, 2669-71.

Re-examination :

-

Desirability of, Galloway, 1460; Grossmaan, 1858,
1868-9; Ferquson, 2703-15.

Enforced by shipowners, Horwell, 85; Corkhill, 250-8,
Lewis, 329-34; Stromberg, 590; Lecoustre, 1006 ;
Gardiner, 2358; Allen, 2898 ; Harris, 3062,

In Navy, Welch, 733, 743, 888.

Of Pilots, Scott, 2558-61.

Royal Society, Committee on Colour Vision, Howell,
24, 64, 67, 85, 104

Ruroscope, Dunlin, 661.

Sight Tests:
Board of Trade tests:

Clusses of candidates examined. Howell, 70-5.

Coaching of candidates to pass, Lewis, 384-7;
Edridge-Green, 43740 ; Stromberg, 569-71,

Tustitution of, Howell, 2. #2-5.

Numbers examined, Howell, 51.

At Tilbury, Lewis, 340.
At Liverpool, Lecoustre, 998.

Number of failures, Howell, 38 ; Huarvey, 167.

At Tilbury, Lewis, 339-12.
At Hull, Strombery, 583-613.
At Yarmouth, Large, 1811,

Reports on. Edridge-Green, 428-33.

Shonld be stringent at entrance, Wilson, 2500
Allen, 2979 ; Harris, 3061,

Navy tests, partienlars of, Welch, 23, 771, 858-78.
Practical test:

Adopted by shipping companies, Allen, 2908;
Harris, 3037.

Advocated, Corklill, 307-8; Culting, 2117-31;
9151-7; Fergus, 2189, 2222 Massey, 22801 ;
Russell, 2401-3 ; Wilson, 2464-74, 2493, 2542-6;
Allen, 2959, 2077 ; Wills, 3170-5.

Tests enforced by shipowners, &e.:
-~ Alfred Holt & Co., Allen, 2807-2007.
Number rejected, Alfen, 2093.

Booth Steamship Co., Harris, 303245,
Number rejected. Harris, 3037.

Hull Joint Arbitration Commitiee, Archer,
15558-83.

Peninsular and Oriental Company, Chaplin, 192-4-
55.

' Snellen’s Test, Howdll. 26; Abney, 1257.

Spectacles : .
Effect of, on recognition of lights, Paterson, 2877-80.

Not allowed in examination, Howell. 117.

Use of, at sea, Howell, 121-2 ; Harvey, 193-5; Cork-
Kill, 2748 ; Dunlin, 704 ; Mackay. 1716-9; Gross-
mann. 1871-2; Chaplin, 1978-92; Cufting, 2148;
Mussey, 2302 : Gurdiner, 2571-4; Ferguson, 2731-
54; Allen, 2950, 3022; Hurris, 3081-2; Wills,

3145-51.
Use of. by pilots, Scotf. 2629-5G, 2669-71.
Use of. in Navy. Welch. 765. .

Spectroscopic Tests, Edridge-Green, 458, $92-3, 554 ;
Abney, 1091-1118; Muarshall, 2028-30.:
More conclusive than lantern tests, Edridge-Green,
554; Abney, 1200.
More efficient than wool test, Abney, 1182.

Speed of Steamships :
And form vision necessary, Howell, 31,1324 ; Harvey,
188. 220 ; Dunlin, 711-2; Chaplin. 1964

Test Skeins, third skein unimportant, dbney, 1218,
1321.

Union Steamship Company of New Zealand:
Action at Coloninl Conference, Ferguson, 2689,
Standard of form vision required by, Ferguson.

28624,
Statistics of failures, J_Fcrguson, 2728-54.

Visibility of Ships’ Lights:
Distance at which side-lights should be seen, Harrey,
190 ; Allen, 2946-9; Wills, 3153-7.
Effect on:
Of neighbouring lights, Corlhill, 309-11, 325-G.
Of spectacles, Paferson, 2877, 2804,
Regulations governing, Howell, 9.  See also App. A.
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Wool Tests:
Dr. Edridge-Green's Test, Edridge-Green, 456-64;

Welch, 756. ‘ ' ’

Holmgren Test :

Adequacy of, Dunlin, 927 ; Abney, 1179, 1211-21;
Grossmann, 1834+-5; Chaplin, 1941-2, 1970;
Gardiner, 2354, 2386-90; Wilson, 2473,

Degree of colour blindness not determined by,
Howell, 65; fdridge-Green, 434. )

Introduction of, by Board of Trade. Howell, 40.

Method of conducting, Howell, 41-4; Lewis.
370-80; Strombery. 579. _

Modifieation of, introduced in 1909, Howell, 421 ;
Almey, 1218,

Effect of, Strombery. 621-2; Galloway.
1445-58.
Objection to, Gulloway, 1441-5, 1494. -

Objections advanced to:

Difficulty of obtaining correct colours, Edridge-
Green, 411.

Eftect of differences in dye, Edridge-Green, 116 ;
Ferqus, 2192,

Failure to detect some colour-blinds, Edridge-
Green, 423, 436, 475-85; Welck, 796-8,
90S8-15; Grossmann,1835 ; Marshall, 2018-20.

Wool Tests—ont.
Holmgren Test—cont.

Liability of wools to fade and to get dirty,
Edridge-Green, $12-8; Chaplin, 1945-9.

Nervousness of candidates, Large, 1814-9;
Cutting, 2169 ; Wilson, 2447-52.

Possibility of coaching candidates to pass,
Fdridge-Green, 43740,

Rejectio_n of normal sighted by, Edridge-Green.
23, 507; Galloway, 1411-4; Grossmenn,
1835 ; Fergns, 2192-7. '

Too el‘abomte for seamen, Corklill, 316-19;
Lela:s, 343; Grieve, 927, 963-5; Cufiing,
2166-8; Aassey, 2270-2 ; Russell, 2409,

Possible improvement of, Abney, 1221,
Requires skilled examiners, Chaplin, 1973;
Galloway, 14114,

Yellow Pigmentation, Effect of differences in,
Edridge-Green, 434; Abney, 1080.
Young-Helmholtz Theory of Colour Vision:

Criticised, Edridge-Green, 466; Fergus, 2182-3.
Explained, Abney, 1065-73, 1084-6, 1133,
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