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Helmholtz's Treatise on Physiological Optics. Translated from
the Third German Edition. Edited by JAMES P. C. SOUTHALL,
Professor of Physics in Columbia University. Published by
the Optical Society of America. Vol. I, pp. xxi, 482. 1924.
Price, 7 dollars.

The first edition of Helmholtz's Physiologische Optik was
puiblished in 1866. Like his "Tonempfindungen " in acoustics, it
marked an epoch in the history of the physiology of vision. The
publication of the second edition began in 1885, but was still
incomplete at the time of the author's death in 1894. It was
completed by Arthur Konig, who added an invaluable bibliography.
The completed editi6n was published in 1896. The third edition
was published under the editorship of Nagel, von Kries, and
Gullstrand. The first volume appeared in 1909, the third in 1910,
and the second in 1911. In this edition it was determined to
reproduce the text of the first edition. The reasons for this decision
were, first, that "the whole imperishable significance of Helmholtz's
achievements in the domain of the physiology of vision, the elegant
physical methods which he adopted and improved, his painstaking
observations of the sensations themselves and the allied psychical
phenomena, the mathematical analysis and philosophical and critical,
discussion, all these characteristic features are essentially interwoven
with the first edition of the Physiological Optics. It is the classical
work that marked the dawn of a new era in the science of the
physiology of the senses; " second, that "curiously enough the
changes and additions which were introduced, in the second edition
seem to be called in question and discarded at present to a far
greater-exent than the contents of the first edition." There can be
little doubt that the decision was wise, for it is generally conceded
that, on the whole, Helmholtz did not improve his masterpiece,
owing largely to the diversion of his interest into other channels.
The editors of the third edition, while leaving the text of the first
edition inviolate, added copious notes, bringing the subject up-to-
date. These notes often expanded into long articles of the greatest
value. The weakest part of the edition was that concerning visual
perceptions, which is also the weakest part of the original treatise;
but the book as a whole is still the standard work on Physiological
Optics. Its nearest rival is probably the section on this subject in
Nagel's Physiologie der Menschen, but as this was written -for the
most -part by Nagel and von Kries it merely embodies a similar
representation of the facts and theories in somewhat different
form.
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The first edition of Helmholtz's treatise was translated into French
by Javal and Klein, published in 1867. No translation of the
work has ever appeared in English. It was not, indeed, until the
year 1900 that any comprehensive work on the subject appeared in
the English language, in the form of a magnificent resume in the
article on Vision, by Rivers, in Schaifer's Text-Book of Physiology.

It cannot but be regarded as a slur on British Science that this
monumental work has never been placed within the reach of English-
speaking students in their own language. Even the almost equally
remarkable, but on the whole less original and important work-the
" Tonempfindungen "-found a translator in A. J. Ellis within 10
years of its publication in 1865. It does not alleviate our discomfort,
though it enhances our debt of gratitude, that the translation should
at last-60 years after the original publication-have been under-
taken by the Optical Society of America. They have wisely decided
to translate the complete third edition, including the editorial notes
and supplements. They have, indeed, added some new and original
material. The present volume contains a chapter on Ophthalmology
by Professor Gullstrand, and we are promised further contributions by
Professor von Kries and Dr. Christine Ladd-Franklin. There are
also a few explanatory foot-notes. It is invidious to look a gift-
horse in the mouth, but the samples of additional foot-notes in this
volume are rather sketchy and for the most part not very
illuminating. Thus on page 6 the "anterior homogeneous mem-
brane" of the cornea is called the membrane of Descemet, and we
are referred to a paper by Sasse in 1879 (! ) to the-effect that " the
tissue of the anterior and posterior homogeneous membrane is not
identical with elastic tissue." Such errors would have been obviated
if a physiologist or an ophthalmologist had been included on the
editorial board. The reviewer cannot claim to have studied the
translation with great care, but a long experience of the original has
made him conversant with the difficulties of an accurate translation,
and whilst he is quite certain that few, if any, biologists could translate
this work adequately without the help of mathematicians and
physicists, he is of opinion that the editor-a very distinguished
physicist and author of a standard work on Geometrical Optics-
would have been wise to have collaborated with an authority on
the specifically physiological aspects of the subject.
The manner in which the translation has been produced is worthy

of all praise. It was an immense task to undertake, not merely from
the point of view of the work involved, but also on account of the
expense. We are given to understand that it was rendered possible
only by the help and encouragement of Mr. Adolph Lomb, to whom
we, in common with our American colleagues, offer our thanks. It is
hoped that the remaining two volumes will be completed before the
end of another year.
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Korperstellung: Experimentell-physiologische Untersuchungen
iiber die Einzelnen bei der Korperstellung in Tatigkeit
tretenden Reflexe, uber ihr Zusammenwirken und ihre
Storungen. By R. MAGNUS. Berlin: J. Springer. Pp. 730,
with 263 figures in the text. 1924.

The history of science is punctuated with epoch-making dis-
coveries by great men. It is seldom that a man starts a line of
experimental research which, by brilliant imagination, unflinching
perseverance, and meticulous accuracy, he carries on from one
discovery to another until he becomes the unique and universally
acknowledged master in his particular field of work. For the past
thirty years or more Sir Charles Shlerrington has been working upon
the physiology of the nervous system, with special reference to the
reflex actions which form a fundamental characteristic of its
activities. The delivery of the second courseg of Silliman AMemorial
Lectures at Yale University afforded him the opportunity of
gathering together the results of his researches and showing their
logical connexus in more striking manner than isolated papers in
scientific publications could do. These lectures were published in
book form in 1906 under the title " The Integrative Action of the
Nervous System." It is doubtful if any book ever more rapidly
acquired the status of a classic. During the course of his work
Sherrington showed that it was possible to remove the whole of the
cerebral hemispheres of higher mammals-dogs, cats, monkeys, etc.
-and still keep the animals alive for a considerable period. He
discovered that if this operation was done and the brain stem was
trans-sected at the level of the posterior corpora quadrigemina, the
limbs of the animal assumed a state of tonic extensor spasm. This
condition he called decerebrate rigidity. Such an animal can be
placed upon its feet and will continue to stand up indefinitely. But,
as Magnus says, it is a " caricature of standing," for if it is pushed
to one side, or even if its head is passively turned to one side, it
immediately falls over, and it has no power of regaining the standing
posture or even the normal posture of repose.

It is not surprising that these brilliant experiments should have
attracted a number of young physiologists to work under the aegis of
the master. Among them was Dr. R. Magnus of Utrecht. In 1909
he made the chance observation that when a decerebrate cat, whose
spinal cord had been divided in the thoracic region, was turned over
from lying on its side to lying on its back, the fore legs immediately
assumed a condition of extensor rigidity. Professor Magnus and his
collaborators, of whom the chief is Dr. de Kleijn, have during the
past fifteen years worked steadily and logically at the laws governing
postural reflexes of which this chance observation is an example.
Their researches have appeared in various publications and are well
known to neurologists. They have been gathered together in a
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remarkably lucid and complete form in the book under consideration,
a book which must inevitably assume an importance second only to
its great precursor by Sherrington.

Fascinating as the subject is, it would not commend itself to
extensive notice in a journal devoted to ophthalmology if it were
not that variations in posture are accompanied by ocular manifesta-
tions. Ophthalmologists are for the most part occupied with
those higher characteristics of visual activities which are concerned
in conscious perceptions. They are liable to forget that vision is
the projicient sensation par excellence in the higher mammals. In,
this respect it has usurped the position of the sense of smell-with
marvellous results in the evolution of species. When animals, with
bilateral symmetry were evolved the head end became all important,
and rapidly commandeered possession of the projicient sensory
organs. It became im'perative for the head to take control of the
movements of the body, and in this control the projicient organs
played the predominant part. In higher animals the visual reflexes
concerned in posture and movements of the body are " automatic "
and carried out unconsciously; hence they are liable to be over-
looked and underestimated in dealing with visual functions.

It has been proved by Sherrington that the receptor element of
the reflex in decerebrate rigidity is proprioceptive, i.e., it originates
in the sensory nerve supply of the muscles and tendons. The
adequate stimulus is the actual tension or stretch of the muscles
and tendons (Sherrington and Liddell), and if the corresponding
posterior roots are divided the tone is abolished. Probably all
postural reflexes are proprioceptive, but many are due to the otoliths
in the labyrinths of the inner ears, the stimulus varying with the
relations of the maculae of the saccule and utricle to the horizontal
plane, maximum extensor tone being developed when the otoliths
depend from, minimal when they rest upon, the maculae. Postural
tonus of a muscle differs from muscular contraction due to extero-
ceptive stimuli in having a very long latent period and persisting
indefinitely until inhibited by some other reflex.

Postural reflexes may be divided into two great groups-static
and stato-kinetic. The former deal with changes in posture of the
otherwise stationary animal; the latter with movements of the
animal. The stato-kinetic reflexes are the more complicated, and
in them the semi-circular canals play a large part, whereas only the
otolith organs are involved in static labyrinthine reflexes.

Static reflexes are further divided into two groups-postural
reflexes proper (Haltung) or standing reflexes (Stehreflexe), and
righting reflexes (Stellreflexe). The standing reflexes are found in
unadulterated form in the decerebrate preparation. Righting
reflexes only occur in animals in which the transverse section of the
brain stem passes more anteriorly-at least so far forward as to
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preserve both quadrigeminal bodies in continuity with the medulla
and spinal cord. Such a preparation is called a " mid-brain
animal." The " thalamus animal " in which the section is still
farther forwards, retaining the optic thalamus, but severing the
connection with the cerebrum, including the corpus striatum,
behaves almost the same as a "mid-brain animal," and is more
easilv investigated owing to the preservation of the centres for the
control of body temperature.

Experiments, on the decerebrate preparation show that there are
tonic neck reflexes and tonic labvrinthine reflexes, and that when
both are active the resulting effect is the algebraic sum. The tonic
neck reflexes can be studied free from complication after bilateral
extirpation of the labyrinths. Rotation of the head on the long axis
(snout-foramen magnum), lateral flexion (negation), and dorsal and
ventral flexion (affirmation) all produce characteristic responses.
Thus, rotation to the right (right eye down, left eye up) causes
increased extensor tone of the left limbs, diminished extensor tone
of the right limbs. Lateral flexion to the right causes the reverse
effects, but the former are more potent. Dorsal flexion reinforces
extensor tone in all limbs in the rabbit, affects the fore and hind
limbs reciprocally in the cat, increasing extensor tone in the former
and inhibiting it in the latter. Ventral flexion has the reverse
effects to dorsal flexion. The "affirmation" effects can be easily
demonstrated in the intact cat. All these effects are abolished by
section of the posterior roots of the first, second and third cervical
nerves.
The tonic labyrinthine reflexes act both on the limbs and on the

body musculature, but most strongly on the former. Generally
speaking the labyrinthine reflexes act similarly on all four limbs,
and are maximal when the animal is in the supine position and the
line of the mouth (e.g., cat) makes an angle of 450 above the
horizontal, and are minimal when the animal is standing, with the
line of the mouth at an angle of 450 below the horizontal.

These standing reflexes are accompanied by compensatory eye
movements. The tonic labyrinthine ocular reflexes are exhibited
when the position of the head in space is altered, and consist of
vertical and rotatory deviations. If the head is rotated to the right
(right eye down, left eye up) the right eye moves upwards and the
left eye downwards. If the head is rotated upwards around the
bitemporal axis the eye undergoes torsion such that the top of the
vertical meridian of the cornea moves forwards towards the nose.
It will be seen that the labyrinthine reflexes are of such a character
as to retain the visual field so far as possible in its normal orientation:
but.in no case is this effect fully accomplished. The effectors of
the labyrinthine ocular reflexes are the superior and inferior recti
and the obliques. The lateral recti play no part.-
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The tonic ocular reflexes initiated in the neck muscles *are
demonstrated in lateral flexions (negation) of the head. When the
head is turned to the right the right eye turns forwards (towards
the nose), the left eye backwards. Here too the eye movements
are compensatory, and the lateral recti are involved.
The combined effects of the neck and labyrinthine reflexes are

almost completely compensatory, so that the orientation of the field
of vision is maintained in spite of the (passive) movements of the
animal. When active movements of the animal occur stato-kinetic
labyrinthine reflexes are set in action by changes in velocity owing
to stimulation of the semicircular canals. These also lead to
vertical, horizontal, and rotatory deviations. " These reactions are
such that with a given movement of the head of an animal which is
in the normal posture the eyes are moved into the position in which
t-hey will later be maintained by the static reflexes, so that they are
deviated into the necessary direction at the very beginning of
movement."
"There is therefore an extraordinarily well-developed correlation

of ocular labyrinthine and neck reflexes, by means of which, both in
movement and at rest, and in the various physiologically possible
positions of the head with respect to the body and in space the
correct visual attitude and the suitable correlation of the two eyes
are ensured."
The mid-brain animal behaves very differently from the

decerebrate animal. Walshe (Brain, Aug., 1924), sums up its
chief characteristics as follow: "After the operation is complete
the anaesthetized animal is laid on its side. As it emerges from
anaesthesia, it raises its head, the fore part of the trunk follows, then
the hind part, and finally the animal assumes a squatting position.
The distribution and intensity of muscle tone is normal throughout,
and there is no rigidity. Such an animal is an automaton deprived
of all volition, and whatever activity it shows is purely reflex. All
the normal nutritional reflexes and many pseudo-affective reflexes
are present. It jumps whenaloud noiseis madein its neighbourhood.
If such an animal be laid upon its side or back, it rights itself at
once. Under appropriate stimulation it can step, run and jump
with perfect co-ordination, and when its movements cease it
resumes the sitting posture. In whatever position the animal be
placed, the head at once rights itself, arid the animal clearly is in
possession of reflex reactions which keep the head always right side
up in the world, and since the position of the head governs that of
the trunk and limbs it has reflex control over all its postures. The
following groups of " righting reflexes" (for so Magnus favours the
anglicizing of Stellreflexe) have been analyzed: (1) Labyrinthine
reflexes acting upon the head; (2) reflexes arising in the body wall
and acting upon the head; (3) reflexes arising in the neck secondary
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to (1); (4) reflexes arising in and acting upon trunk and limb
musculature ; and (5) in the intact animal a fifth group of righting
reflexes arising in the retinae. When the labyrinths are both
destroyed and the animal is blindfolded it loses the capacity of
righting the head in space. When vision is free it is able to do so,
even after bilateral labyrinth extirpation. Optic righting reflexes
are present in cat, dog, and monkey, but not in guinea-pig or
rabbit."
The fifth group of righting reflexes occurs only in those animals

which have some degree of binocular vision, and then only in the
intact animal. They differ therefore fundamentally from all the
other reflexes, in that they are subserved by the cerebral cortex
(probably the visual cortex). After bilateral extirpation of the
cerebral hemispheres dogs, cats and monkeys behave exactly like
rabbits and guinea-pigs. " If both labyrinths are extirpated in these
(intact) animals, and they are held up free in the air (to'avoid
reflexes arising in the body wall) a short time after the operation,
the head is disoriented and can be kept in any desired position in
space. After a few days, however, the animals learn to use their
eyes for orientation, and one can then see clearly that if any object-
food, the observer, or objects in the room-is fixated, the head
turns into the normal posture. After a few days the animals have
usually developed this capacity well, so that if one now, i.e., with
intact cerebrum and open eyes, exarmines them free in the air, the
head assumes the normal posture as soon as any object is fixated.
That the effect is really due to optical righting reflexes is shown

by the fact that the capacity immediately disappears if the eyes are
blindfolded; the animals heads are now just as disoriented as is the
case with labyrinthless rabbits and guinea-pigs."

It is impossible in a short review to do justice to this fascinating
book. It is written in simple German and is very easy to read. It
is beautifully illustrated by stereoscopic and other photographs,
which err only in being on a rather small scale.

Lighting in Relation to Public Health. By JANET HOWELL
CLARK, PH.D. Baltimore: Williams and Wilkins Company
(Agents Bailliere, Tindall & Cox). Pp. 185 with 67 text
illustrations. 1924. Price 4 dollars.

The author, who is the Associate Professor of Physiological
Hygiene of the Johns Hopkins University, has in this volume given
a condensed account of the course given by her at the School of
Hygiene and Public Health of the University to classes composed
largely of students studying for the degree of Doctor of Public
Health. The first three chapters deal with light sources and the
methods of measuring them. The account of the various photo-
meters suitable for this type of work is clear and excellent and easily
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understood without any special technical knowledge. The next
three chapters deal with reflectors, sufficient illumination, and glare.
The author then describes the best conditions for visual efficiency,
the lighting of schools and factories, and other interior and exterior
illumination. The last four chapters are devoted to a short account
of the various eye complaints attributable to under or over illumin-
ation and heat, and the means of protection to be adopted. The
author duly acknowledges the numerous figures taken from the
Transactions of the Illuminating Engineering Society as well as
numerous valuable and interesting figures and tables from the
bulletins of the Engineering Department of the National Lamp
Works of the General Electric Company. The chapter, all too
brief, on the best conditions for visual efficiency gives a clear
account of the work of Ferree and Rand on the measurement of
ocular fatigue, and the summary is worth quoting at length.
"1. Visual acuity, as tested by letter charts, increases with illumin-
ation and reaches a maximum at about five foot-candles. 2. Speed
of discrimination increases rapidly up to two foot-candles and after
that more slowly, but is still increasing at eighteen foot-candles.
Therefore, although five foot-candles is sufficient for clear discrimin-
ation of test objects, it is not sufficient to insure-the greatest speed
of discrimination of the same objects. For occupations -where
speed of vision is an important factor illuminations as high as
twenty foot-candles are desirable. 3. For the -best visual dis-
crimination the surrounding field should be the same brightness as
the object visualized, therefore general illumination is to be preferred
to local illumination. 4. To avoid eye fatigue one must avoid
bright lights in the field of view. The eye fatigues least under the
following systems in order of preference: (a) total indirect, (b) semi-
indirect with dense globe, (c) direct with filament hidden and
brilliant lining of reflector dulled at the edge to reduce its
glare." -

In the chapter dealing with diseases attributed to light and heat
the author quotes some recent work of her own on the coagulation
of egg albumen by ultra-violet light (Amer. JI. of Physiol., Vole LXI,
p. 72, 1922) which lends sonme support to Burge's theory on the
causation of lens opacity. This whole chapter should be read
in the original and is very suggestive. Recent work is carefully
analyzed and an account is given of the Report of the Miners'
Nystagmus Committee, as also of the recent papers in this journal
by Healy, Cridland and St. Clair Roberts on cataract in tinplate
millmen, iron smelters and chain makers. We cannot agree with
the author in one statement on myopia in which she says: " In a
poor light a book is held closer to the eye and the pressure on the
eyeball, due to binocular accommodation, -is greater than normal."
We presume that binocular convergence is meant.
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The book should fill a much needed place and should be in the
library of all Public Health Officers. The print, paper-and make-up
of the book reflect' great credit on the- publishers, but they are rash
enough to print two end pages headed "Sans Tache," giving the
list of all their composers, proof-readers, etc., and saying that their
ideal is to publish books without a blemish. Needless to say, we
have not read the book for misprints, but we note that on page 66
figure 39b should read curye B in figure 39, and on page 134
powerful is spelt without[an r.

NOTES

THE September-October number of the
Dr. Alfred Enke Klinische Monatsbldtter fur Augenheilkunde

gives a portrait of Dr. Alfred Enke, together
with a brief note of congratulation to him on completing 50 years
as manager of the publishing firm that has brought out the journal
since the year 1863. The journal, which, as our readers are well
aware, has always taken a foremost place in ophthalmic literature,
is much indebted to Dr. 'Enke for the sustained excellence of its
production over such a lengthy period. He has been elected Doctor
of Medicine, honoris causa, by the University of Tuibingen.

* * * * '1*

THE Belgian Ophthalmological Society have
dL'aOSphitebligle recently issued a circular giving a preliminary

note on the arrangements for the Annual
Congress of the French Ophthalmological Society to be held by
special invitation at Brussels from the 9th to the 14th of May, 1925.
Those wishing to take part are requested to communicate as early
as possible with Dr. Danis, 7, Rue Montoyer, Brussels. The
secretaries of the reception committee are Professor van Duyse and
Dr. Danis. The subscription has been fixed at 60 Belgian francs.
Subscribers will receive a copy of the Transactions. The enter-
tainment programme will be settled later.

* * * * *

MR. S. D. LODGE has been appointed
Appointments Honorary Ophthalmnic Surgeon, Leeds General

Infirmary.
Mr. A. F. MACCALLAN has been appointed Assistant Ophthalmic

Surgeon to the Westminster Hospital and Assistant Surgeon to the
Royal Eye Hospital.

INOTES- 95
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