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Rev. Dr. Kidd, Warden of Keble College, Sir Archibald Garrod,
Regius Professor of Medicine, and the Rev. Canon Matheson.
As a whole the meeting, favoured with fine weather, was one of

the most successful yet held.

ABSTRACTS

NYCTOPSIS

(1) Flugel, J. C.-A minor study of Nyctopsis.
(2) Jones, LI. Wynn.-A method of measuring Nyctopsis, with

some results. Brit. Ji. of Psychologil, April, 1921.

(1 and 2) These two papers are the result of war research under-
taken at the psychological laboratory of University College, London,
under the direction of Professor Spearman.
The authors point out that the testing of an individual's visual

powers in the dark is a practice which is not usually included in the
routine eyesight tests but that during the war, and especially in
relation to night flying,-the possession of adequate visual powers in
the dark or in reduced illumination became a matter of supreme
importance.
The research was begun by J. C..Flugel and continued in more

detail by Wynn Jones. Dealing with J. C. Fliigel's paper in
the first place, four distinct experiments were undertaken:-
1. Visual acuity in ordinary daylight; 2. Light sensitivity- the
ability to distinguish light from darkness; 3. Visual acuity in dim
light; 4. Visual acuity in rather brighter light.

It may here be mentioned that the tests employed by both Flugel
and Wynn Jones were carried out binocularly. It has been noted
that in dark adaptation summation of stimuli occurs and so this
must be held in mind when comparing their results with those of
other observers. However, for practical purposes the binocular
result is of most service.
The following procedure was adopted in the experiments. The

observer was first placed before Snellen's types and his visual acuity
recorded. This was always done at mid-day so that reasonable
light adaptation was obtained. He then entered the dark room and
was light adapted to a uniform standard by gazing at a large white
sheet, illuminated by a 1,000 candle power lamp, for two minutes.
Then the lamp was extinguished and the observer waited in the
darkness for one minute. The observer was stationed in a dark
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NYCTOPSIS

room with a small window which opened into another dark room in
which the observation screen was situated, so that by shutting the
intervening window the observer could be cut off from the screen.
The screen was placed at a distance of 2 metres from the observer's
head. For test 2, a 100 candle power lamp was used. It was
enclosed in a box with a small aperture which when opened allowed
the rays from the lamp to illuminate a square patch of the
observation screen, the patch being of a size to subtend an angle of
30 degrees at the observer's eye. The intensity of the illumination
could be varied within wide limits. The rays from the lamp were
intercepted at intervals by covering up the aperture of the box and
the 'observer was told to say "dark" or "light " according to
circumstance, the illumination being gradually reduced all the time.

For test 3, the object used was a circle with a'square resting upon
it and so appearing as an excrescence to one side of the circle.
Various sizes were used and the object could be rotated so that the
square could appear at any position upon the circle. The figures,
were cut out of white cardboard and could be fixed on the
observation screen in the inner dark room. The objects were
illuminated by a light of 0.1 candle power and the observer had to
detect the position of the square upon the circle.

Test 4 was carried out in exactly the same way but with 0.2
candle power.
The whole procedure was completed in 21 minutes and was

repeated at 10 minute intervals until 50 minutes had elapsed from
the time the observer had first entered the dark room.
The following conclusions were reached:-1. That for practical

purposes dark adaptation might be considered complete after 40
minutes; 2. That for the light sensitivity test 20 minutes dark
adaptation was sufficient for accurate measurements to be taken, for
test 3, 10 minutes, and for test 4, 1 minute; That there appeared
to be two classes of observers; those who adapted slowly at the
start but eventually reached a high level of adaptation, and those
who adapted quickly at the start but slowly in the later stages; 3.
That visual acuity on Snellen's types does not correlate with light
sensitivity at any adaptation time. This supports the theory of the
dual mechanism for the two kinds of visual ability; 4. That visual
acuity in daylight correlates moderately with visual acuity in dim
light; 5. That light sensitivity does not correlate readily with visual
acuity in dim light; 6. That visual acuity in dim light only
correlates moderately well with visual acuity in rather brighter
light. This suggests that an individual's acuity at one illumination
is no guide to his acuity at a different illumination. Curiously
enough visual acuity in daylight correlated best with visual acuity in
dim light and light sensitivity best with visual acuity at the brighter
illumination.
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Turning now to Wynn Jones's paper, which carries on the work
of Fltigel, the same objects were in view, namely :-1. The relation
of the daylight visual acuity to the acuity of the dark adapted eye.
2. The accurate determination of a person's sense to light in terms
of stimulus intensity for various degrees of adaptation.
The instrument, which Wynn Jones devised, he calls a nyctopto-

meter. It consists of a rectangular wooden box, 6 in. long by 41 in.
broad by 3 in. high. At one end of the box there is a lamp and at
the other end there are a series of windows so arranged that each
window subtends an angle of 10 degrees at the lamp as also do the
intervals between the windows. A metal shutter covers each of the
windows. By means of these windows light from the lamp is thrown
upon a screen. The screen is situated 1 metre from the lamp, and
in consequence by dpening different windows of the nyctoptometer
different areas from the central point of the screen can be illuminated.
These areas correspond to difterent zones of the visual field as the
observer is placed immediately underneath the lamp, his cornea
being on the same vertical plane as the lamp. Across the middle
of the box there is a metal diaphragm to prevent light being reflected
from the inside of the box. The box is placed immediately above
the observer's head. The screen is made of white casement cloth
stretched on a wire frame which is bent to an arc of a circle whose
radius is 1 metre. A circular spot of dim red light serves as a
fixation point. Wynn Jones lays stress on the necessity of using
a standard lamp and a standard screen.
The investigation was carried out in the following manner:

The observer's visual acuity was first tested on Snellen's types.
This was done in daylight and in addition the card was illuminated
by a " Mazda" electric lamp. The observer was then taken to the
instrument in a dark room and light adapted to standard by gazing
for five minutes at the screen which was illuminated by a 1,000 candle
power lamp. The observer was then left in darkness for two minutes,
after which the windows of the nyctoptometer were opened in turn
and the light gradually decreased in amount until the observer failed
to notice the illuminated area on the screen. Each window of the
nyctoptometer was opened in turn and a special reading for each
window taken. A complete series of readings is taken and then
repeated again and again until 50 minutes have elapsed. Thus the
progress of dark adaptation is observed. The actual method of
taking the observations is worthy of comment. The observer is
told that the light will appear at any time between 1 and 11 seconds
after a given signal. The observer is allowed one second for his
answer. When the observer has failed three times to perceive the
light it is assumed that the threshold has been passed.

For the purpose of testing the visual acuity in dark adaptation
cards containing six letters of the size of the 6/9 line of Snellen's
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BOOK NOTICE

type were used and illuminated by the central window of the
nyctoptometer. In this case the initial illumination is made low
and then gradually increased until the observer can read all the
letters. A similar procedure is then undertaken with larger letters.
Wynn Jones's experiments were made upon 12 air pilots of the
R.A.F. He found that individual differences were most marked
and that roughly persons can be divided into the following classes:
1. Poor adapters, both at the beginning and at the end; 2. Good
adapters, both at the beginning and at the end; 3. Poor adapters
at the beginning, good at the end; 4. Good adapters at the
beginning, poor at the end.
The fullest information can only be given by a complete adaptation

curve. The testing for light sensitivity can be confined to a
region of 10 degrees around the fovea as results up to 60 degrees
give much the same ranking. Beyond 60 degrees, it must be
remembered, practically no binocular summation of stimuli occurs.
At 20Q at the temporal side of the fovea light sensitivity attains its
maximum. He finds that dark adaptation for 16 minutes is
sufficient for all practical purposes for testing both light sensitivity
and visual acuity. He finds that an individual's' visual acuity in
daylight is no criterion of his light sensitivity; that visual acuity in
daylight correlates moderately with visual acuity in dim lights and
that visual acuity in dim light correlates highly with that in much
dimmer light. Finally, that no inference can be drawn from testing
an individual's light sensitivity as to his visual acuity in dim light or
vice-versa. P. G. DoYNE.

BOOK 'NOTICE

The Anatomy of the Human Orbit and Accessory Organs of
Vision. By S. ERNEST WHITNALL, M.A., M.D., B.Ch.(Oxon),
Professor of Anatomy, McGill University, Montreal; late
University Demonstrator of Human Anatomy, Oxford.
London: Henry Frowde and Hodder & Stoughton. Price 35s.

This is the best work on the anatomy of the orbit and its contents
with which we are acquainted. It not only gathers together
information which is scattered about in the ordinary text-books of
anatomy and is not easily collected, but it marshals all the facts in
orderly fashion and adds the results of careful original investigation.
The subject is divided into three parts: osteology, the eyelids, and
the contents of the orbit; to which is added a section on the
cerebral connections of the nerves. The orbit is described under
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