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Lights " and there states that the prescribed navigation lights must
not be dazzling. The word is not further defined and, owing to the
intense darkness in which night air navigation is frequently done,
it may be found that the solution of the problem may be a very
difficult task. The Convention also prescribed that aircraft should
carry four lights, a white one at the bows and at the stern, visible
at a distance of eight kilometres, a green one on the right side and
a red one on the left side, each visible at five kilometres. Colonel
Blandy pointed out that in the case of two approaching aircraft
travelling at the rate 3.3 miles per minute the white light would
be visible 90 seconds before meeting and the side lights only
50 seconds. The range of visibility, particularly of the side lights,
may well have to be increased in the near future. In addition, a
carefully designed screen has to be devised in order to eliminate
the fringe angle without interfering with even illumination over the
prescribed dihedral angle of 110 degrees. Another difficulty has
been found in obtaining the correct formula for the tinting of the
coloured glasses. That given by the present methods does not
work well when high intensity filaments are used. Many other
interesting optical problems in connection with aerial lighthouses,
the illumination of landing grounds and aerodromes, and the
internal lighting of the craft itself have also to be dealt with. A
full report of Colonel Blandy's paper and the subsequent discussion
in which several well-known air-men took part will be found in the
February number of " The Illuminating Engineer."

ABSTRACTS
I.-THE ESTIMATION OF THE LOSS OF WORKING
CAPACITY IN TRAUMATIC CATARACT

Rasquin, E.-The estimation of the loss of working capacity
in traumatic cataract. (L'6valuation de la rdduction de
capacitd de, travail dans la cataracte traumatique.) Arch.
med. belges, November, 1918.
Rasquin points out that, in spite of numerous discussions on
the subject, the question of the exact amount of loss of efficiency
due to traumatic cataract is still very unsettled. The GuideBar6me des Invalidit6s of France makes no mention of it directly,
but says that, whatever the nature of the lesion, the degree of
visual acuity is to be taken as the base in calculating the loss, and
also that paralysis of accommodation, which is frequently associated
with a dilated pupil, is to be regarded as an infirmity reckoned at
5 to 20.
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Rasquin points out that there are four main factors to consider.
The loss of an organ (the lens); the loss of accommodation; the
loss of binocular vision; and, in the majority of cases, the loss
of visual acuity. He thinks the most satisfactory method is that
of Aubineau and Bonnaud, which is as follows:-The indemnity
is to be calculated according to the reduction of visual acuity
found after correction and is to be increased by half of the
remaining value attributed to the eye in question. (" On calcule
l'indemnit6 d'apr6s la reduction de l'acuit6 visuelle obtenue aprEs
correction optique et l'on augmente de la moiti6 du reste de la
valeur attribu6e a l'oeil en cause.") Thus a soldier who has
lost the lens of the right eye and possesses 8/10 of vision after
correction, with normal vision in the left eye, has his working
capacity reduced by 18 per cent. The defective eye is worth
30 per cent. since there is a reduction of visual acuity of 2/10.
He therefore gets 2 x 3, that is 6 per cent., for this, and 30 6,
that is 12 per cent. for the other factors; this makes a total of
18 per cent. Other illustrative cases are given, but in all the
exact working of the formula seems a little obscure.
Another factor to be taken into account is the possibility of
subsequent deterioration of vision in an aphakic eye. On this
account the first estimation should be a temporary one and liable to
subsequent correction.
Ras'quin sums up:
" 1. Aphakia should not be indemnified at the same rate as the
professional loss of an eye.
2. The estimation of the incapacity should be based on the
reduction of visual acuity (after correction) increased by half the
remainder of the professional capacity of the eye.
3. The estimation should not be definite -when it is made
immediately after the absorption of the cataract." E. E. H.
II.-A QUANTUM THEORY OF VISION

Joly, Prof J. -A quantum theory of vision. Philosoph.
Magazine, Vol. XLI, Feb., 1921, and Amer. Ji. of Physiological Optics, April, 1922.
Joly assumes in his theory that the origin of luminous and
colour vision is to be sought in the liberation of electrons under
light stimulus, within a photo-electric substance existing in the
retina. Rhodopsin, being such a substance, would appear
probably to be the intermediary between the light and the nerve,
which translates the quanta of light energy into nerve stimulus.
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Certain well-ascertained facts of photo-electric science concern
the theory, e.g. (1) The electron is liberated with a velocity which normally
depends on the frequency of the light only.
(2) For equal intensities of light of different frequency, the
light of highest frequency liberates most electrons, and vice-versa.
(3) The electron, in most cases, absorbs one quantum, the value
of which depends on the frequency. In virtue of this absorbed
energy, the electron acquires a certain velocity, and pursues a
certain free path in the medium, till diverted by collision.
As the rods contain the sensitizer (rhodopsin) within themselves,
it is assumed that an electronic emission in a rod constitutes an
intimate, and generally, copious source of stimulus. The conditions here, therefore, are favourable to the appreciation of feeble
illumination. The quantitative value of the stimulus being
developed at the expense of its qualitative nature, colour is not
interpreted to the brain, or only defectively. The confused flow
of stimuli correspond to " noise in the case of audition."
The cones mainly differ from the rods in that they contain no
visible quantity of rhodopsin, and that each one is connected,
through a separate ganglion cell, to the optic nerve. It is assumed
that the outer segment of each cone is bathed in a photo-sensitive
fluid, almost certainly rhodopsin. In this sensitizer light is
absorbed and some of the electrons emitted are of sufficient velocity
to enter the cone. The speed, trajectory, and energy of these
electrons are characteristic of the frequency of the light, i.e., of its
" colour.'" Such stimuli are too few and brief to confuse one with
another by over-lapping. " They are appreciated at their cerebral
destination as would be successive notes heard in music."
In regard to the question of primary colour sensations, the
author believes a complete detailed analysis by the light-sensitive
part of the brain of the whole gamut of wave-lengths between the
red and violet, to be probably unattainable. He regards an evolutionary growth of three highly developed colour sensations to be
nature's compromise with her limitations.
He explains the colour-blind individual as one whose foveal
nerves respond feebly to certain quanta.
The author then proceeds to review certain well-known
phenomena of colour vision in the light of his theory. He concludes in pointing out that the study of colour vision is hampered
by many difficulties, chief among which is the elusive and variable
nature of the effects under observation, and he pertinently asks
" what alternatives have we to a quantum theory at the present

time? "E. M. MAXWELL.
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III.-THE VALUE OF VARIOUS METHODS OF
RETINOSCOPY
Steward, Charles.-The comparative value of various methods
and practices in skiametry. Amer. Ji. Physiological Optics,
April, 1922.
The author commences by briefly referring to certain factors
which may affect the subjective examination of the refraction of
the eye. Such are the effects of varying illumination, the greater
readiness in perceiving some letters in the test types to others, the
influence upon the acuity of vision by the size of the pupil, and
so on. Such sources of error must necessitate some objective
methods of examination.
He then proceeds to a discussion on the method of static
skiametry. His own procedure is to work at a distance of about
twenty-six inches, and allow one dioptre only for the working
distance. He induces passive fixation by a gradual reduction of
strong convex glasses in hypermetropia, and by an increase of
concave in myopia. He determines both binocular, as well as
monocular, findings.
He reduces retinal sensitiveness to light by employing a selfluminous retinoscope, controlled through a resistance. He maintains that one of th-e main sources of error in the method, e.g., that
the findings are seldom made along the visual axis, can be remedied
by a scheme, consisting of mirrors which reflect the form of a
distant letter into the observed eye.
He claims for static skiametry, when properly performed, that
it affords " the most accurate determination of the refractive
excesses and deficiencies when the eyes are engaged in the general
work of distance seeing."
To dynamic skiametry, however, he thinks, we must turn, if we
wish to investigate the amplitude of accommodation, its excesses
or deficiencies, or to find out how much assistance the eye would
accept under any specified conditions of relative accommodation
and convergence.
His procedure in this method is to employ a simple form of
plane retinoscope, with a printed card attached to serve as. a
fixation point. The observation is made, as a rule, at a distance
selected by the patient as his usual reading or working length. To
ensure illumination of the card, the examination should be made
in a room fairly well lighted artificially.
Apart from the fact that this method is one of the most useful
in * determining abnormalities of accommodation, the author
claims for it the following advantages :(1) The small pupil obtained tends to eliminate the spherical
aberration of peripheral zones.
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(2) The refraction of the macula can be examined without the
aid of auxiliary devices.
(3) Small errors of astigmatism are most readily detected.
(4) It is the only objective method for the examination of

presbyopia.

E. M. MAXWELL.

IV.-TAY-SACHS'S DISEASE
Torrance, Herbert Watt.-Tay-Sachs's disease: A study of the
symptomatology and pathology of three atypical cases.
Glasgow Med. Ji., April, May and June, 1922. (From the
Medical and Pathological Departments, Royal Hospital for
Sick Children, Glasgow).
Ophthalmologists are much indebted to Torrance for his
article (prepared as an M.D. thesis) in which he not only describes
three cases which he considers to belong to the juvenile form of
Tay-Sachs's disease (with pathological examination), but enters
very fully into the literature. In doing this he has sought to show,
successfully one feels, that there are connecting links between the
infantile form with racial predisposition to Jews and the juvenile
form without such predisposition, and, further, that his cases,
which he believes to be the youngest belonging to the juvenile type
in which a pathological examination has been made, are examples
of such links. Torrance begins by discussing the different names
which have been given to these conditions and adopts the terms
" Infantile Tay-Sachs," commencing at under one year, with predilection for Jews, and " Juvenile Tay-Sachs " commencing after
the first year and without predilection for Jews. He next discusses
the symptomatology of the two types and enters fully into the
literature of the juvenile type in such a way as to prove that there
are " links " between the infantile and the juvenile type- With
his three cases, which, by the way, are from the wards of Dr.
Leonard Findlay at the Royal Hospital for Sick Children,
Glasgow, the literature investigated in this part of the thesis
totals sixty-seven cases of the juvenile type. At this point it may
be useful to quote the summary of symptoms of the disease slightly
abbreviated.
Infantile type (from Osler and M'Crae)
(1) Mental impairment during the first months of life leading
to absolute idiocy.
(2) Pareses or paralyses.
(3) Reflexes normal, deficient or increased.
(4) Blindness, cherry-red spot in macula, optic nerve atrophy.
(5) Marasmus, death usually before age of two years.
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(6) Disease occurs in several members of same family.
(7) In some cases there are nystagmus, strabismus, hyperacusis,
convulsions.
(8) Children healthy at birth.
(9) Racial predisposition.
Juvenile type (from Vogt)
" A hitherto healthy child (usually more than one in family
without any special race predisposition) becomes ill during the
school age, sometimes between the age of 14 and 15. The
children in the same family become affected in the same year of
life. The beginning is gradual-the first symptom is usually the
failure of sight-but loss of mental capacity or motor weakness
may first appear. The loss of sight passes in the course of months
to complete blindness. Ophthalmoscopically there is atrophy of
the papilla. The mental development stands still or goes back.
The children do not progress in the school, soon lose the acquired
capacity to read and write, and, lastly, of speech. They become
unsocial, dirty in eating, unclean in habits, and totally inattentive
to their surroundings, no longer know their own mother or make
articulate speech. Little by little they become completely
demented. Hand in hand, in most cases, there is diminution of
motor function, at first weakness in the limbs and back, later complete paralysis. The paralysis is sometimes flaccid, sometimes
spastic, leading to complete helplessness, atrophy and death."
Torrance concludes from these investigations that there are
connecting links in regard to age incidence, in regard to race
proclivity and in regard to eye symptoms, between the infantile
and the juvenile forms. Notably, perhaps, in regard to eye
symptom links, we have the facts that nystagmus and optic atrophy
occur in both, that the appearance of the cherry-red spot with its
pale coloured zone in infantile cases, may change and so come to
resemble the juvenile type, that a true infantile case is reported, in
which there was no pathognomonic cherry-red spot, that some
juvenile cases have red spots at the macula, and, that there are
some families with juvenile Tay-Sachs's in which there is a
mixture of types, some members having macular red spots, while
the other affected members have no such changes.
The next chapter of the article is concerned with the symptomatology of Torrance's three cases-D. H. (male), M. H. (female)
and A. H. (female). When admitted to hospital D. H. was 44
years, M. H. 34 years and A. H. 1i years of age. A summary of
the cases may suffice:
Family history, negative. Obstetric histories, good. Growth
and development normal until the age of one year, up till when
no illness. Onset of disease at one year. Parents, Gentiles.
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Present illness and condition on admission.-Progressive mental
and physical deterioration. Nystagmus, dental caries, cessation
of attempts at walking and talking were the earlier observations.
The later symptoms were apathy, listlessness, screaming fits and
progressive mental enfeeblement. When admitted to hospital the
arms were spastic. The arms and knee jerks were on the whole
exaggerated. Babinski positive. Bladder and rectum not under
control. Double optic atrophy without macular changes.
Tuberculin and Wassermann reactions were negative.
Death was due to broncho-pneumonia in each case. Ages at
death were 4 years 4 months, 3 years 2 months and 2 years 5
months.
The author passes on to the pathological aspects. He gives in
full the results of pathological examination of his own cases and
makes comparison with other examinations. This part of the
article is too long and detailed for useful abstraction; reference
should therefore be made to the original. The histological
technique as regards the retinae was admittedly unsatisfactory.
Torrance concludes that his cases, being the youngest in the
list of juvenile cases, most closely resemble the infantile group
in age incidence, and that they also resemble this group histologically. They present the typical triple syndrome of degeneration of the optic nerves, nerve fibre layer and ganglion cells.
The bibliography contains 59 references, covering, of course,
a larger number of cases. There are nine photographs of central
nervous system conditions.
ERNESTTHOMSON.

V-OCULAR AFFECTIONS IN SYPHILIS AND
TRYPANOSOMIASIS IN AFRICA
Roy, J. N. (Montreal).-The ocular affections in syphilis and
human trypanosomiasis amongst the natives of Africa.
(Les affections oculaires dans la syphilis et la trypanosomiase humaine chez les indig6nes de l'Afrique.) Ann.
d'Ocul., Vol. CLVIII, March, 1921.
In his last tour in Africa, Roy visited twenty-two different
colonies. If the geographical distribution of sleeping sickness is
relatively easy to make, since this affection-originated in Africa,
it is very different in the case of syphilis, which has been introduced
at various times and by multiple channels. The author discusses
the various theories of the origin of lues-Sydenham, Haller and
Sprengel (1796), and discusses the influence on the nearest land
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masses of Europe and Asia. He declares that in South Africa,
consequent on the numerous wars waged there, lues has spread
enormously and destroyed great numbers of otherwise strong and
healthy natives, the disease being here called the " white man's
disease." He has many points of interest connected with the
distribution of sleeping sickness.
He had occasion to examine and study 135 natives in whom the
diagnosis of syphilis had been established, and it is the result of
his observations on the ocular manifestations of the disease that
he now wishes to record. Thirty-eight among them had a
perforation of nasal septum or of the hard palate, or of both
together, and 20 others had bony lesions. These cases had then
been very strongly infected, but nothing special was noted except
a peculiar alteration of the buccal mucosa.
Considering how careless and late the treatment is that may
be carried out by these natives, Roy has been struck by the
resistance of their eyes, and especially of the deep membranes, to
the action of the spirochete of Schaudinn, also to the spirochaete
of Castellani where, in yaws, apart from some pustules on the lids,
no disease of the eye was found. In the 135 cases of syphilis
examined, he found 16 cases with ocular manifestations, and, with
the exception of one case, all the lesions affected the anterior
segment.
...
3 cases
Acute iritis ...
...
...
...
8
Irido-choroiditis (old or acute) ...
... ,,
4
Parenchymatous keratitis
1
...
...
...
Affection of choroid
No condylomata or gummata of lids or iris. The retina has
always been found healthy and the natives, as a general rule, are
very little exposed to albuminuria, diabetes, leucaemia, or other
causes which usually produce an alteration of this structure.
The reason for this may be the life, the 'diet and the freedom
from intoxicants. Paralysis of ocular muscles and optic neuritis
were not found. Locomotor ataxy and grey atrophy were alike
unseen; the author declares that these diseases belong to the
white race. The mulatto, however, follows the white race in
susceptibility to diseases of the bone and spinal cord, as also does
the creole.
Roy agrees with Santos Fernandez of Cuba, that the eyes of
the negroes are very rarely affected in lues, thus differing from
the opinion expressed by Pollot, who, Roy suggests, may have
failed to distinguish between negroes and mulattos in this
connection. Different types differ in their immunity to lues, but
it would appear that a mixture of races leads to a greater infectivity.
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As regards manifestations of human trypanosomiasis, Roy
quotes the opinions of Thiroux and d'Anfreville on four negroes
-two iridocyclitis, one diffuse keratitis and one defective vision
with hemeralopia-and of Dr. Heckenroth who told him of one
case of parenchymatous keratitis, who was not luetic. Roy is
aware of seven observations among Europeans. He himself,
while in Africa, examined 418 negroes affected with this disease
and concluded that ocular affections were excessively rare-three
cases only having been discovered, and even these are not beyond
doubt. Short notes of these three are given. All three had double
papillitis, two of them having also meningitis.
Roy, more than once, mentions the extraordinarily acute vision
of the negro, and this was particularly so in the trypanosomiasis
cases-one boy of eighteen in the Belgian Congo having vision
of 20/5. Argyll Robertson pupils were never met with. In his
418 patients he found 19 white atrophies, all consecutive to treatment
by atoxyl, or other arsenical salt. He saw no cases of lid oedema,
iritis, cyclitis, irido-cyclitis, parenchymatous keratitis, of
choroiditis, or choroido-retinitis; possibly, he suggests, the result of
all the patients being already under treatment. If we compare the
published observation we see that the percentage of ocular affections
in human trypanosomiasis is much greater in Europeans than in
negroes, whilst the period of incubation is also much shorter in
the former than in the latter, and Roy considers that, as in the
parallel case of lues, the negro's eye has more resistance to the
trypanosome.
A bibliography of fourteen references is given at the end of the

paper.

W. C.

SOUTER.

VI.-THE TREATMENT OF RETINAL DETACHMENT

Gonin, J. (Lausanne).-The treatment of retinal detachiment.
(Le traitement du d&collement rdtinien.) Ann. d'Ocul.,
Vol. CLVIII, March, 1921.
Following up his previous studv on the anatomical causes of
retinal detachment, published in the Annales d' Oculistique for May,

191t9, Gonin has presented a second article to the Society of Swiss
Oculists on theclinical diagnosis and the treatment of the different
forms of retinal detachment. In his present paper he limits his
remarks to the idiopathic or " cryptogenic " (Terson) variety, the
one most commonly calling for treatment. He shows that the
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retraction effect of vitreous 'haemorrhages is not responsible for
the extensive detachments because of the previous production of
tears or perforations of the retina, which allow intercommunication
of the sub-retinal with the vitreous fluid. The shape of these
rents, either V or U, with the base directed towards the periphery,
would tend to show that they are produced by traction, acting from
behind forward, on the anterior surface of the retina. There are,
at most, two or three tears near each other, whilst they are found
in recent detachments more regularly than in old ones, thus
showing that they are not an end phenomenon. The number found
is greater according to the increased care with which the periphery
of the fundus is examined. Their importance is concerned largely
with prognosis and they indicate the futility of certain methods of
treatment. He finds that the cases with the most rapid onset, and
at the same time the least favourable, are cases where the
detachment has started in the upper parts of the eye. In simple
cases this pendulous prominence works its way round, either by
the nasal or temporal side, until it reaches the lower portion of the
eye in two to four weeks after the start. If it passes by the macular
area it may produce irreparable damage. This " sinking " of the
detachment is evidently not due to a greater density of the
choroidal exudation forming the sub-retinal fluid, seeing that the
retinal rents allow free interchange of the fluids. Detachment
starting in the lower part of the eye has a much more gradual
and subtle onset, and frequently the ophthalmoscopic appearances
are much less obvious.
Gonin believes that spontaneous detachment of the retina is
preceded, as a rule, by a detachment of the vitreous body, but the
detachment of the vitreous goes along with the separation of its
fluid part from its connective stroma, which Gonin calls its pulp,
and which retracts from behind forward, abandoning its relations
of contact with the retina, except at the points where adhesion had
already been formed between the two membranes. His specimens
showed that the volume of the retracted vitreous was larger in the
lower part of the eye than-in the upper. The weight of the vitreous
probably exercises some influence, especially when one considers
the frequent movements of the eyeball. Closure of the retinal rent
would cause the case to present the same feature as does a subretinal exudation, which may either-absorb completely or become
transformed into a fibrinous mass uniting the choroid to the retina.
Gonin presents four diagrams to illustrate his views on this point
of the shrinkage of the vitreous.
The methods of treatment are discussed under three headingsthat of Samelsohn with, or without revulsive treatment, subconjunctival injections, and scleral punctures.
(a) The compression bandage is perhaps the most universally
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employed, but not always with a elear understanding of its
rationale; it suffices that it should be an immobilising bandage.
While freedom from movement is necessary for the closure of the
retinal rents, or the disappearance of the fluid lying behind the
retina and, finally, for the establishment of a choroido-retinal scar,
closure of the eye without any bandage would do all that was
required. The supine position in bed also has been similarly
advocated. As Leber has pointed out, the dorsal decubitus is
especially important in upper detachments, but has no further
utility when the displacement has been transferred to the lower
portion. Gonin argues that, depending on the situation of the
detachment, the position of the head on the pillow should be
altered from the strictly horizontal position usually recommended.
(b) Sub-conjunctival injections are sometimes combined
with the treatment of Samelsohn and sometimes used separately,
but Gonin fails to see what useful purpose they can serve in
drawing off fluid in the presence of the retinal rents. He does not
seem to believe in them.
(c) Scleral punctures cannot be expected to be of much
service so long as the rents are open, but thermo-cauterization may
assist in forming an adhesion between retina, choroid and sclerotic,
but these three tissues must all be touched by the cautery-a simple
episcieral cauterisation is useless. This fresh adhesion very often
leads to other detachments-sometimes in the opposite part of
the eye. Gonin's experience of perforating thermo-cauterization
comprises results of three degrees:(1) Useless-when the sub-retinal fluid has not been completely
evacuated by the scleral puncture, or where it has reproduced itself
so quiokly that the adhesive scar has not been able to develop.
(2) Lasting cures by complete reapplication of the retina, the
region of the scar alone continuing to discharge its visual functions.
(3) Localized reapplication at point of cauterization, but
extension of the detachment at the opposite region, probably by
traction of the mass of the vitreous towards the scar.
Finally, Gonin refers to Deutschmann's procedure of dilaceration of the vitreous in an effort to sever the adhesions which are
the direct cause of the detachment. Deutschmann reserves his
treatment not for cases of recent detachment, but for old ones
in which all other treatments have failed. Gonin remains sceptical
regarding this treatment in spite of the fact that Deutschmann
claims to have had 94 cures, i.e., 23.5 per cent. of 400 patients
treated.
W. C. SOUTER.
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