
COLOUR VISION

violet rays, e.g., Crookes, Hallauer, etc. For absorption of infra-red
rays iron oxydul glasses are recommended. The disadvantage of
most protecting glasses is that they do not give protection against
heat rays, in fact, most of them may be said to generate heat
through absorption of the visible rays. It seems more rationial
therefore to use glasses which shall reflect the harmful rays back,
rather than absorb them and convert them into heat. Imre was
therefore led to investigate the properties of thin metallic layers.
Silver one fifteen millionth of a millimetre thick lets through 32 per
cent. of the blue and violet rays between 460 and 480,, gold of
10,u thickness lets through the green rays between 500 and 540/LF
in 38 per cent. The reflection of ultra-violet rays may be looked
upon as perfect if the layer exceeds 15,Lup in thickness. Platinum
holds back the whole visible spectrum evenly, and its colour is
therefore neutral grey. With regard to heat rays, those whose
vave length exceeds l000,ut are checked by platinum in 73 per
cent., by gold in 95 per cent., by silver in 97 per cent., almost
exclusively by reflection. Thus glasses may be made, covered with
thin metal layers so that they protect the eyes equally from ultra-
violet and infra-red rays and in any desired degree from the visible
rays. Such glasses are very comfortable to wear and give a feeling
of coolness in summer sunshine. For pathological cases they are
also satisfactory, and patients are found to prefer reflecting glasses
to any of the ordinary protecting glasses. They are mounted in a
light goggle frame, which protects the eyes from side illumination
and reflexes. For very acute iritis, platinum was used, in a thickness
that reflects 98 per cent. For tuberculous disease, silver is better,
because it reflects the visible rays in any desired percentage, but lets
through the rays between 480-430,u,u in greater quantity.

F. A. WILLIAMSON-NOBLE..

REPORT OF TH E BRITISH ASSOCIATION COMMITTEE
ON COLOUR VISION

THE following is the report of the Committee appointed by tlc
British Association "to report upon colour vision, with particular
reference to the classification of colour-blindness." The members
of the Committee were: Sir Charles Sherrington, Chairman;
Prof. H. E. Roaf, Secretarv; Dr. Mary Collins, and Dr. F. W1U.
Edridge-Green:

"1. Defects of colour vision usually consist of a decrease in the
perception of colours, therefore hvpochromatisim or hypochro-
matopia is a suitable term for defects in colour vision.
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2. In order to classify satisfactorily the defects in colour vision,
one must know the actual differences in colour discrimination
bewteen normal and hypochromatic individuals.

3. Defects in colour. discrimination are not always accom-
panied by decrease in sensitivity to light. Localized decrease.in
sensitivity to long wave lengths is not infrequent, a similar decrease
in sensitivity limited to short wave lengths is also found, but the
statement that there are cases with a localized decrease in sensitivitN'
to intermediate wave lengths is not proved.

4. The terms red blindness, violet blindness, etc., are meaning-
less, except on the basis of a decrease in sensitivity limited to thle
corresponding portion of the spectrum.

5. Decrease in sensitivity to light such as is mentioned in
paragraph 4 will cause change in colour value of all colours whichi
include those wave lengths to which the individual is less sensitive
than the normal, but when there is no decreased sensitivity to liglht
the term confusion should be used. Thus red-vellow-green con-
fusion would describe the usual form of hypochromatism in whiclh
there is decreased ability for distinguishing colour differences Cat
the longer wave lengths of the spectrum. It would be preferable
to indicate the actual wave lengths at wlhich discrimination is
defective, as that would indicate the extent of the defect and not
merely the qualitative region of the spectrum involved.

6. The nomenclature at present in use is Linsatisfactory, and it
is recommended that it be discarded. The descriptions of cases
are very defective, as one cannot be certain whether they are based
on theory or on examination of the cases. By the loss of one
system of the Young-Helmholtz hypothesis dichromatic vision
woould occtr, there being only two colours recognizable in the
spectrum. Such a loss is implied in the following terms, wvhicl
should be abolished.

(a) Protanopia, or scoterythrous vision, has been used to imply
a failure to distinguish between red, vellow, and g,reen,
with a shlortening of the long wave length end of the
spectrum.

(b) Deuteranopia, or photerythrous vision, has been used to
imply failure to distinguish between red, yellow, and green
without anv shortening of the spectrum.

(c) Tritanopia has been used to indicate a failure to disting,uish
between blue and green, not necessarily accompanied b\
shortening of the short wave length end of the spectrum.

7. The following method of classification is recommended, as
it avoids all theoretical views and allows for variation in degree
of the defect.
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COLOUR VIISION

(a) Any marked decrease in sensitivity to a special region of
the spectrum should be specified as blindness; thus red blindness
indicates decreased sensitivity to long wave lengths, and if one
can state the wave lengths involved the description will be more
accurate.
Note to 7 (a).-The lengtlh of the spectrum for a normal

individual will vary with the intensity and quality of the liglht
used, as well as with the characteristics of the optical system.
Therefore the best method of showing the defect is to present a
curve showing the increase in threshold to light of the region
involved. Any spectral apparatus with a shutter for isolating a
narrow region of the spectrum can be used to determine the rise
in threshold, if the intensity of the light is varied by an episcotister
or a photometric wedge. Any shift in the region of maximumn
intensity would be shown by such aXmethod.

(b) Any failure to discriminate colours should be described as
confusion, prefixing the colours confused, e.g., yellow-green
confusion. The number of distinct colours which are recognized
in the spectrum is a rough measure of the degree of colour
discrimination; thus Dr. Edridge-Green classifies those with-
defective colour discrimination as penta- tetra-, tri-, di-, and mono-
or a-chromats. As in 7 (a), it is preferable to have some quantita-
tive statement of the degree of the defect.
Note to 7 (b).-Both normal and hypochromatic individuals use

differences in brightness as an aid to colour discrimination, there-
fore some method should be used in which comparisons are made
of lights of unequal brightness. As normal persons have maxima
of discrimination, at wave lengths 5850 A0 and 4950 A0, and at
the same wave lengths differences in intensity dio not cause a
change in colour, therefore one method of measurement would be
to state the maximum mistakes at these regions. A difference of
over 50 A0 or a range of over 100 A0, if the difference on each
side of a fixed wave length is measured, would indicate defective
colour discrimination. (See Roaf, Quart. Il. Exper. Physiol.,
1927, Vol. XVI, pp. 379-392.) The measurement would correspond
to a monochromatic patch as measured by Dr. Edridge-Green, if
the difference in brightness between different wave lengths of the
same spectrum could be eliminated.

(c) All those persons with dichromic vision-i.e., who
recognize only two colours in the spectrum-possess a neutral
region, the position and extent of which should be determined."
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