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Lehrbuch der Theoretischen Physik. Von
Prof. Dr. G. Joos. (Dritte Auflage, Leip-
zig), 1939. Pp. 704. Price 24 R.M.

This third edition of the well-known book
on theoretical physics by Prof. Joos is a
marked improvement on the old editions in
subject-matter as well as manner of pre-
sentation. In making these improvements
the author has throughout kept in view' the
aim, mentioned in the Foreword to the first
edition, that the contents of the book have
been determined by taking into considera-
tion the needs of the experimental and tech-
nical physicist.

In the present stage of the development of
theoretical physics it is easy to write a book
on the subject without any physics in it!
It is perhaps equally easy to go to the other
extreme and present all the theory needed
by the experimenter in a ready-made form
without going into the actual physical signi-
ficance of the theory. While one could
justify the statement “An ounce of experi-
ment is worth a ton of theory” on some
grounds, it is also possible to justify the
opposite statement “An ounce of theory is
worth a ton of experiments” on other
equally reasonable grounds. Here, as else-
where, it is the compromise between these
two extreme view-points that is at all likely
to succeed as the correct method of presenta-
tion for the understanding of both aspects
of the subject. This is the method adopted
in Prof. Joos’ book, and it has succeeded
admirably in the elementary plane to which
the author has_confined himself.

The brief and clear account of nuclear
physics running to about 20 pages is a wel-
come feature of the book, and the author
has taken care to include the most recent
topics like the p-decay and the neutrino
hypothesis, and even the mesotron. Similar-
ly there is a short account of the theory
of ferromagnetism which is of such great
practical significance and has been subject
recently to intensive theoretical development.
The author’s aim in presenting these modern
topics has been that ‘klare erkennfnisse
bedurfen nicht vieler Worte zu ihrer Uber-
mittlung”.

To write a text-book on theoretical physies
is a task of great complexity. Further, to

write an elementary book which is not al-
together unwiecldy, and which does not omit
essentially important things, appears to be
an art by itself. This volume before us
running to 700 pages shows how this can
be done successfully. No elementary course
on theoretical physics which does not pre-
scribe Joos as a text-book or a book of
reference is worth anything at all.
B. S. MapHAVA RAO.

Fluorescence Analysis in Ultra-Violet
Light. By J. A. Radley and Julius Grant.
Third Edition. (Chapman & Hall, Ltd.,
London), 1939. Pp. xvi + 424. Price
22/6 net.

That the authors should be called upon
to publish a third edition of this book with-
in six years of its publication, is in itself an
indication of its usefulness and interest to
a wide public.

Part I of the book deals with the theory
and technique of the method in a simple
manner; the newer developments in the
production of steady sourees of ultra-violet
light and in the preparation of light filters
have received due attention. Part II deals
with ‘“the applications of the method to a
large and varied number of ramifications
of pure and applied chemistry”. Indeed the
scope of this method of analysis appears to
be amazingly wide; and in the hands of an
experienced worker, the observations can
lead to safe conclusions. It may be of
interest to note certain typical practical
applications: —

“Fish and meat show a marked change in

fluorescence due to bacterial action.”

“Edible and poisonous varieties of mush-
rooms are detectable.”

“So strong is the blue fluorescence of
margarine that its presence to the ex-
tent of 159% can be detected in butter.”

“The preservatives, boric acid, salicylic
acid, sulphur dioxide, hypochlorites can
be detected when present in 10 p.p.m.”

“Lubricating oils can be tested with a
view to find out their relative gumming
tendencies.”

“A mammoth’s tusk carved to depict a
woman found in some pre-historic
dwellings was proved by Franz to be
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the untouched work of a carver of the
glacial period.”

“It is claimed that polluted water contain-
ing proteins and ammonia can be readi-
ly distinguished from pure water.”

“In a fatal case of calendine poisoning in
which the chemical and the botanical
examination gave negative results, ultra-
violet light produced a marked yellow
fluorescence in the intestines which was
similar to that produced by the juice
of calendine.”

The method has yielded exceedingly inter-
esting results in legal and criminological
work relating to the identification of inks,
finger-prints, stains, seals, adhesives, erased
writing, forged signatures, repairs and over-
painting of old pictures, drugs in body
fluids, etc.

The book deals with these practical appli-
cations in an exhaustive fashion. The
references have been carefully shifted and
are up to date. The authors, however, very
rightly point out that though “in the early
days the results wlere so encouraging that
this method was hailed as rapid, accurate
.... and for many purposes, indispensable
to the analyst maturer consideration
showed that the accuracy was limited and
the reproducibility dependent on strict
standardisation of working conditions.”

With this caution, this book may be
recommended for use not only to all analyti-
cal chemists, but also to pure scientists who
are interested in the interaction of light and
matter.

J. C. GHOSH.
A Text-Book of Heat. By H. S. Allen,

M.A., D.SC., F.R.S., and R. S. Maxwell, Mm.A.,

B.sc. Part II. (Macmillan & Co., Ltd.).

Pp. 531-848. Price 10sh. 6d.

It is with intense pleasure that I have
read the II Part of this beautiful book on
Heat. It starts with the Laws of Thermo-
dynamics and after dealing with convection
and radiation, proceeds to treat of statistical
methods and the quantum theory. The treat-
ment of the First Law of Thermodynamics
is lucid and adequate, and calls for no spe-
cial remarks. Chapter XXIX begins to ex-
plain the Second Law-—admittedly more
difficult—and deals with the pioneer work
of Sadi Carnot, whose argument was de-
scribed by Joseph Larmor (1918) as “per-
haps the most original in physical science,
whether as regards simple abstract power

“Current
| Science

or in respect of grasp of essential practical
principles”. It is well stated that whilst
the first law asserts the equivalence of heat
and energy the second is concerned with
the ‘method’ by which heat can be trans-
formed into mechanical work, and the
‘direction’ in which natural processes occur
(p: 1603):

The law is given in its negative form,
and since it is proverbially difficult to prove
a negative, we have to be satisfied with the
assurance that the law is in harmony with our
general experience (p. 604). Later on, how-
ever. (p. 628), Clausius is quoted, stating the
law in its positive form in the famous words:
“The entropy of the world tends to a maxi-
mum’’, which are equivalent to Lord Kelvin’s
dictum: “The available energy of the world
is tending towards zero” (p. 631). Now,
since the available energy in the universe
has not yet reached zero, one is led to con-
clude that either the world must have had
a beginning, or its energy must be infinite, or
an outsider must have interfered with the
cosmic processes. But if the world’s avail-
able energy is infinite, it is somewhat diffi-
cult to understand how it can tend to zero.
Therefore, excluding the third hypothesis,
one would say that the world is not
eternal. The authors seem to have been
afraid of these metaphysical depths, and
have tried to save themselves by sub-
scribing to G. N. Lewis’s assertion that
increase of entropy “corresponds merely to
a loss of information with regard to a state
of a system and is thus a purely subjective
concept” (p. 815). These are dangerous
words, and one wonders what would remain
of physical science, if they were followed to
their last conclusions. Apparently less sweep-
ing is R. A. Millikan’s remark that from
the second law we cannot deduce the ‘heat-
death’ of the universe (and its correspond-
ing beginning), for it is not legitimate to
make a sweeping generalisation from man’s
experience on the surface of the earth to
the universe in all its parts (p. 815). Hence
one would say that there are parts of the
universe where, what Oswald calls perpetual
motion of the second kind is not impossible
(cf. Planck’s Treatise on Thermodynamics,
transl. by Alex Ogg, 1927, Part III, pp. 79
and ff.).

The authors state very clearly Boltz-
mann’s relation between entropy and prob-
ability, and explain that Boltzmann’s constant
is to be regarded ‘universal’, i.e., having the
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species had to be printed to complete the
information.

The descriptions of wvarious species are
very detailed, and, in most cases, are il-
lustrated by drawings of all genera and, if
possible, of typical species. In addition, two
coloured plates at the end of the volume add
to the value of the work. A very detailed
bibliography of almost 100 pages, arranged
under wvarious orders, is included at the
end of the publication.

This volume on the Sporozoa should fur-
ther stimulate work on this very important
group of Protozoa, and both the author and
the editor are to be congratulated on a very
valuable addition to this valuable series on
the Fauna of India. B B

Scoliodon

Seas).

(The Shark of the Indian
By E. M. Thillayampalam. The
Indian Zoological Memoirs on Indian
Animal Types, II. Second Edition.
(Lucknow Publishing House, Lucknow),
December 1938. Pp. xiv + 126, 94 text-

figs. Price Rs. 2-8.

Over 10 years ago, when this excellent
Memoir was first published, it was rightly
praised in scientific journals for the great
deal of original work and wealth of general
information contained in it. In the revised
and enlarged edition, now published,
Dr. Thillayampalam seems to have spared
no pains to bring the work up-to-date by
carefully pruning the existing material, by
incorporating the results of latest investiga-
tions on Elasmobranchs, and by a rearrange-
ment of the matter and its division into
definite chapters. The thought and care
thus devoted has rendered the treatment of
this difficult subject much more lucid and
comprehensive.

In the revised edition Professor Grace
White’s classification of Elasmobranchs re-
places the older and more familiar classifi-
cation of Garman, but fortunately the family
position of Scoliodon remains unchanged.
Of particular interest is the inclusion of
a summary of the very valuable results of
the investigations of Professor J. Gray on
the locomotion of fishes. The nomenclature
of blood-vessels has also been revised in the
light of Dr. C. H. O’Donoghue’s work. Ad-
ditional information on such subjects as the
physiology of blood-vascular system adds to
the utility of the Memoir.

Revigws

135

By limiting the bibliography to a few
important references to publications within
the easy reach of university students and by
increasing the number of text-figures the
usefulness of the Memoir has been greatly
enhanced.

If any general criticisms are to be made,
they are that the introductory chapter
should have been entitled “Introduction and
Classification”, since this section deals mainly
with the classification of fishes, particularly
of Elasmobranchs, and with the distinguish-
ing characters, and includes a key to the
Indian species and history of the genus
Scoliodon. In using ‘Ventral median fin'
instead of the popular term ‘anal fin’ some
better argument should have been given
than merely saying that “this name is not
appropriate”.

The revised and greatly improved edition
of the Memoir on Scoliodon will not only be
of use to Indian students in their laboratory
work, but should also be invaluable to
research workers all over the world inter-
ested in comparative studies of the various
Elasmorbranch types. The reviewer will be
lacking in his duty if he failed to congratu-
late Dr. Thillayampalam and the Editor,
Professor K. N. Bahl, for this excellent pro-
duction in a series of extremely valuable
memoirs. S. L. HoRraA.

La Probabilite dans les differentes bran-
ches de la Science. By G. Castelnuovo.
(Actualités Scientifiques et Industrielles
No. 563. Hermann & Cie., Paris), 1937.
Bp. 6l. =Price 12
In this brochure Prof. Castelnuovo gives

a general account of the meaning of prob-

ability and its applications to Statistics on

one hand, and to Theoretical Physics on the
other. In the first chapter the two kinds of
probability—a priori and a posteriori—are
introduced and explained. The Gaussian error
law is discussed in the second chapter. The
third and the fourth are devoted to the ap-
plications to statistics and theoretical physics
respectively. The exposition is throughout in
that clear and direct style so characteristic
of Prof. Castelnuovo’s writings and is en-
livened by judicious and opportune histori-
cal references. The book may be heartily

recommended to all who wish to obtain a-

bird’s-eye-view of this increasingly impor-

tant subject. V.. R T
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Stellar Dynamics*

THE recent publication of the book with

this title by Prof. Smart can well be
considered as a landmark in the development
of this very important branch of Astronomy.
Books written on a rapidly growing sub-
ject can be placed generally in two classes,
those of a pioneering character, and those
of a consolidating nature. Two remark-
able books of former type on the two
important subjects of Astrophysics and
Stellar Dynamics have been written by
Eddington, and are well known to workers
in Astronomy. These books written early
in the history of the development of
the subject were in no small measure res-
ponsible for its further rapid progress, and
for this very reason have become rather out
of date as text-books. This is specially true
of Stellar Dynamics since Eddington’s book
Stellar Movements was written just a
decade after the birth of the subject itself,
and the last quarter of a century has brought
great and important additions to our know-
ledge of the subject. In so far as Astro-
physics is considered, the want of text-books
of a consolidating type has been met by the
books of Rosseland and Unsold. For Stellar
Dynamics, the gap is now admirably filled
by the book under review.

One finds some nearly three hundred ref-
erences, in the footnotes, to papers published
in several journals by the foremost workers
in the field. This vast amount of material
is suitably condensed and in many cases
improved upon so as to suit the logical pre-
sentation of the subject. The author has
achieved striking success in presenting, for
the first time, a systematic account of Stel-
lar Dynamics, and there is no doubt that
this book will be extremely helpful in en-
couraging further research in many direc-
tions. :

The book could be roughly sub-divided
into three parts; wiz., Stellar Kinematics,
Stellar Statistics and Stellar Dynamics, with
an introduction devoted to the essential pre-
liminary notions of Astronomy. The book is

complete by itself, and does not presuppose

any preliminary knowledge on the part of

* Steltar Dynamics. by W. M. Smart, M.A., D.Sc.,
Regius Professor of Astronomy in the University of Glas-
gow. (Cambridge University Press), 1938. Pp. 1-429.
Price 30s.

the reader except, perhaps, an acquaint-
ance with a text-book on Astronomy like
the excellent one by the author himself.

The Introduction, though short, is quite
comprehensive, and contains all the neces-
sary preliminaries. A general description
of the galactic-system is followed by the ex-
planations of the fundamental notions of
modern Astronomy like spectral type, stellar
magnitudes apparent and absolute, paral-
laxes, proper motions, radial velocities,
masses, solar motion and galactic latitude,
stellar evolution and the time-scale. It is
quite appropriate, as an emphasis on the
importance of the subject, that the author
should include in the introduction itself a
treatment of statistical notions like the cor-
rection of observed frequency curves, and
mean values.

The next four chapters deal with the
kinematical part, and exhaustive investiga-
tions are given of the theory of two star-
streams, Schwazschild’s Ellipsoidal theory
and the solar motion. The mathematical
treatment is greatly simplified by prefacing
the discussion with a chapter on a single
star drift, and the work in this chapter on
the mean stellar speeds, T, R, W, and the
formula for the drift curve by a Fourier
series greatly facilitate the presentation of
the two-star stream theory. In discussing
this last theory special attention is given to
technical details relating to the analysis of
observational material. Probably the chap-
ter on the Ellipsoidal Theory is the most
beautiful in the book, while that on the
solar motion is the most complete. Particu-
lar mention might be made of the general
treatment of proper motions on the Ellip-
soidal Theory, and the illustration of the
analysis from a particular region of the sky,
as also the determination by Smart and
Green of the solar apex, and solar motion.

The statistical part consists of two spe-
cial investigations followed by a chapter on
general theorems of stellar statistics. The
particular characteristics of stars, wiz., sta-
tistical parallaxes, and the space distribu-
tions of stars are first discussed by making
suitable assumptions regarding the law gov-
erning the distributions of these character-
istics. The important work of the author
on the treatment of the density law of space
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distribution on the ellipsoidal hypothesis is
presented here in full detail. General thes-
rems on stellar statistics are brought toge-
ther in the' eighth chapter, which explains
the important work in this field done by
Schwarzschild, Kapetyn, Eddington, Van
Rhign and others.

The fundamental work of Jeans and
Eddington on Stellar Dynamics is dealt with
in the tenth chapter. The fundamental prin-
ciples of the subject, the fundamental equa-
tions in several systems of co-ordinates, the
theorems of Jeans and Eddington, the cases
of spherical and cylindrical symmetry, the
hydro-dynamical equations, the recent work
of Shiveshwarkar, and the deduction of the
possibility of star-streaming are some of the
topics in a chapter which is rich in theoreti-
cal investigations and suggestions for fur-
ther work.

The culminating portion of the book is,
of course, the topic of galactic rotation.
This is treated from the observational stand-
point in the eleventh chapter whereas the
last chapter deals with the theoretical as-
pects of galactic dynamics. This last chapter
is undoubtedly the most important, and con-
tains all the recent work on the galactic
system. The relation between galactic
rotation and star-streaming, and the deriva-
tion of the ellipsoidal distribution of stellar

= i i ’ . i X
Theosophy and Science Shake Hands
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velocities are beautiful examples of the
application of the general theorems of
Stellar Dynamics to galactic rotation. The
proof of the asymmetry of stellar motions
by pure dynamical theory can well be con-
sidered as one of the triumphs of Stellar
Dynamics. The limitations of the theory
are also brought out in the investigation of
the differential effects for radial velocities
and proper motions, and the direction of
star-streaming as consequences of the rota-
tion of the galaxy about the galactic centre,
The book concludes with an account of
Oort’s work on the density of dark matter
in the neighbourhood of the Sun—a typical
example of what modern Stellar Dynamics
has been able to achieve.

A very useful appendix of astronomical
constants is to be found at the end of the
book, where it is very gratifying to find the
Oort’s constants A and B in company with
aristocratic constants like the constant of
gravitation, and the velocity of light!

Dr. Smart has written an extremely well-
balanced book without omitting any rele-
vant important work or without going off
at peculiar radial speeds in particular direc-
tions. We might say with a zero “factor of
exaggeration” that this book will at once
become the standard work on the subject
and remain so for a long time to come.

B. S. MapHAvA Rao.

Theosophy and Science Shake Hands*

IN the Current Science for August 1938, I
had noticed the first volume of the series
entitled “Where Theosophy and Science
Meet” issued under the general editorship
of D. D. Kanga, in which the ground,
scientific and theosophical from “Macro-
cosm to Microcosm” had been surveyed, and
the second volume under notice sketches, as
it were, the progress frem “Atom to Man’.
The volume opéns. with a contribution on
“Matter and the Atom” by G. Monod-Herzen
who points out that neither theosophy nor
science “is yet complete”, but both reveal
the factor of progress, “an infinite succes-
sion of ignorances”. The claim is advanced
that “Theosophical observers revealed the
existence of isotopes before the physicists

* Where Theosophy and Science Meet.—Part TI.
Edited by D. D. Kanga. (Published by the Adyar
Theosophical Library), 1938. Pp. 169. Price Re. 1-14-0.

did so” (p. 26). The second article is contri-
buted by D. D. Kanga in which an attempt
is made to show “where and how far
Theosophy and Chemistry meet” (p. 29).
After explaining the “septenary system’’ on
which the Universe, according to Theosophy,
is based, the author examines what Chem-
istry has to say, summing up the epoch-
making discoveries of modern science”.
49 sub-planes constitute the physical uni-
verse and man. Of these, scientific activity
and research are restricted to just three.
“It is only there that Theosophy and Science
can meet” (p. 56). Then follows an article
on “Physies” (Light, Sound, etc.), by R B,
Kanga. The author points out or claims that
the modern “physicists have unconsciously
entered into the region of metaphysics”

(p. 86). The next contribution on
“Relativity” is by Shyama Charan, as
also the succeeding one on “Modern Mathe-
matical Thought” in which the strange
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equation is sought to be demonstrated that
one is equivalent to two (p. 115). Then
follows the contribution on ‘“Evolutionary
Biology” by Margaret A. Anderson, at the
conclusion of which reference is made to
the “next great race destined to
mount from the present to the
cosmic or intuitional level of consciousness’
(p. 143). The concluding article on “From
Mineral to Man” is by Corona G. Trew, who
explains that ‘“Mineral, plant and animal,
three kingdoms are needed before self-
consciousness is born”

As I have indicated at some length, the
arguments in my previous review on the
basis of which I believe there is no need,
practical or speculative, for any meeting
between Theosophy and Science or Scien-
ces, I do not propose to refer to them here,
but, I would emphatically repeat the truth
that any artificial meeting or 7rapproche-
ment between Theosophy and Science must
end in complete effacement or distortion of
the distinctive individuality of both. My
conviction is strengthened by a perusal of
the second voulme under notice. The con-
tributors sum up or bring together the re-
sults of the different sciences and argue
that most, if not all, these results are found
anticipated in the writings of Madame
Blavatsky, especially in the Secret Doctrine,
from which statements and obiter dicta are
quoted.

I desire to make only one comment. The
advantages of sciences and scientific investi-
gation in the shape of Radio, Air-naviga-
tion et hoc have been placed within the reach
of all on a scale of commercial distribution.
When, however, I am told that there are
still 46 sub-planes to be investigated, I am
entitled to demand that I be let into the
secret of these planes as legitimately as an
inquirer would demand, say, light on the
mechanism of the locomotive. Laboratory

Z heosoply and Science Shatke Hands
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verification and commercial distribution
would be the crux. In that crux-land,
Theosophy and Science emphatically do not
meet.

With great respect, I would like to make
a present of the following to Sicr € V.
Raman and other scientists. The writer on
“Relativity” remarks quite sincerely, rather
pathetically, I should suppose—“‘We do not
know what is the nature of ILight. We do
not know what is the nature of Gravitation.
We do not know what is the nature of
Space-Time”. I would like to put every
sentence in italics. Whether the scientists
know anything about Light or not, I do know
that the Adwvaitic dictum, “Brahma-Satyam-
Jaganmithya - jeevo - Brahmaiva-na-aparah”
has nothing whatever to do with Relativity
as understood and interpreted by Einstein
and challenged by Sir Suleiman, I believe.

Nor am I convinced about the theoretical
soundness or invulnerability of the so-called
“Occult method”, or practical application
thereof making any standing or substantial
contribution to the solution of any of the
problems confronting modern mankind.
There may be a ‘“Scientific League of
Nations” which Ritchie Calder wants, but,
seeing the fate that has overtaken the League
of Nations, similar leagues, even of scien-
tists, must be deemed suspect. I also note
that D. D. Kanga wants a Chair in Occult-
ism in all the principal Universities of the
world. In matters of advanced research,
the Madras University always takes the
initiative. I can only hope before the third
volume is on the Editor’s table at the
Current Science Office, the Madras Univer-
sity would have established a Chair of
Occultism, and appointed a proper Professor.
Be that as it may, I detect a small typo-
graphical error in the text of Brihad-
aranyaka on page 94.

R. NAGARAJA SARMA.
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Lectures on Quantum Mechanics, Vol. I.
By M. R. Siddigi, Professor of Mathema-
tics, Osmania University. (Osmania Uni-
versity Publications), 1938. Rs. 6 or 8s. 6d.
net.

This is the first Indian publication of a
text-book on Quantum Mechanics, and can
certainly take its place among the best of
the elementary books written on the subject.
The author intends to deal with the advanced
portions in a second volume, and we hope
that this will be published early so that
the two volumes might go a long way in
popularising the study of this most im-
portant subject in our Universities. We had
had too much of Statics and Dynamics,
Attractions and Potential, Spherical Astro-
nomy, Theory of Elasticity, Celestial Mecha-
nics, Classical Electricity and Magnetism
and subjects of a similar nature in  the
curricula of special subjects for the Honours
and Master’s degree examinations of our
Universities, and it is time that we taught
something more modern in outlook, offering
wider possibilities for investigation and
research. The book under review written
on a subject of this type by one who
has made a thorough study of the subject,
and is conversant with Indian standards will
prove very useful for this purpose.

The book consists of eleven chapters of
which the first four are of an introductory
nature dealing with special relativity,
classical mechanics and physical notions of
atomic structure and reaction theory. The
author has made a departure from the usual
practice in presenting relativity theory be-
fore dealing with the general Hamiltonian
theory of classical dynamics. This is cer-
tainly simpler since it makes it easier to
introduce naturally the notions of the rela-
tivistic Lagrangian and Hamiltonian. In
fact, the author has taken advantage of the
notorious difficulty, not yet overcome, of the
introduction of the methods of transforma-
tion theory into classical relativity. A wel-
come feature of the chapter on the structure
of the atom is the mention of the discovery

of the positron and neutron, and the great
simplification introduced in nuclear physics
by Heisenberg’s conception of the structure
of nucleii as made up of only protons and
neutrons. The fifth chapter is devoted to
Bohr’s transitional theory, the sixth to
Heisenberg’s matrix mechanics, and the
seventh and eighth to Schrodinger’s wave
mechanics. The perturbation theory which
is most important in all applications of
quantum mechanics is given in the ninth
chapter from both the wave and matrix
points of view. The tenth chapter is philos-
ophical in outlook, and contains an excellent
critique of the concepts of indeterminacy and
causality. The last chapter contains Dirac's
theory of the electron, and in view of the
fact that there is really nothing inherently
difficult in this theory, the author has Wiseluy
decided to include it in the first volume of
the work.
We might
of the book.
analysis, the

notice some special features

The development of matrix
explanation of the notions of
eigen-values and eigen-functions, and the
proof of the equivalence of the wave and
matrix methods are all extremely well done.
The essentials of the theory of the neutral
helium atom are presented in a simple and
lucid manner. The deduction of the un-
certainty relation as a consequence of the
quantum condition is presented at great
length unlike many other elementary books.

The great difficulty in writing a book on
quantum mechanics is the question of choice
of material. The applications are so im-
portant and so numerous that in trying to
present as many of these as possible, one has
to sacrifice the logical development of the
fundamental notions. Dr. Siddigi has care-
fully kept this in mind when writing the
book, and the result is an eminently read-
able, well reasoned out and nicely balanced
text-book.

The printing and get-up are excellent,
and the book is moderately priced.
B. S. MabHAVA RAoO.
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Grimsehl’s Lehrbuch der Physik. Vol. II,
Part I. The Electro-magnetic Field and
Optics. Rewritten and enlarged by Pro-
fessor Pr. R. Tomaschek, (B. G. Teubner,
Berlin and Leipzig), 1938. Pp. 866. Price
R.M. 26.

The book
I. Static, Electric

is divided into four sections:
and Magnetic Fields.
II. Direct Current Electricity. III. Periodi-
cally Varying Electro-magnetic Fields.
IV. Optics. To electricity and magnetism
575 pages are devoted, and to light 262 pages.
An appendix of useful physical and mathe-
matical tables is included with the book.

This text is intended for students who
have had a good introductory course in
general physics and for the use of instruct-
ors in higher schools and colleges. The
standard is hardly equal to that of the Indian
University B.Sc. requirements though the
scope is very much greater.

Since the value of a teacher is to be mea-
dured, in part at least, by his ability to
present his subject as a living growing
unified whole, related to the world in which
we live, the alert and progressive teacher of
physics will welcome such aids as Grimsehl’s
Lehrbuch der Physik. A very valuable
feature of the book is the correlation be-
tween physical theory and practice, in mod-
ern society. This is an aspect of physics
teaching in India which deserves attention.

The enormous number of topics discussed
in the 837 pages of text necessitates
great economy of words. The exposition,
though brief, is clear. The 1,209 excellent
diagrams and photographic illustrations
greatly enhance the value of the work.
Mathematics is used rather sparingly.

A considerable number of important re-
cent technical developments are described,
among these being the new high efficiency
vapour-arc-fluorescence lamps, electron tube
circuit breakers, magnetic and electric len-
ses for focussing electron beams and the
ultra electron-microscope, the cyclotron,
etc. The strong technical bias of tne book
will inspire the reader with a sense of the
reality of physics and of its immediate value
in every-day life. Such a book helps one
to realize what science does, and what it
might, contribute to human welfare, not
only in material things but even more in
the cultural realm.

Probably the chief value of Grimsehl’s
text in India will be in providing the teacher
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of college physics with inspiration and
ideas for lecture demonstrations. Those
who have to do with the framing of univer-
sity physics courses, and compilers ‘@ of
physics text-books, will do well to carefully
consider the material and treatment in this
book.

Unfortunately, because of the language
difficulty, the book under discussion is avail-
able to only a small number of those who
need it. It is to be lamented that because
of language barriers, much of the world’s
cultural wealth is accessible to limited
groups of people only. How much better
it would be if we could learn to co-operate
in the matter of language and in every
field of human activity rather than continue
the strife to cultivate and maintain racial
and national prejudices and thus perpetuate
needless handicaps.

J. M. BENADE.

A Manual of Radioactivity. By Hevesy
and Paneth. II Edition. (Oxford Univer-
sitys Press,  Tondon); 1938 @« Pp. 306,
Brice [Hs 6d
A few years ago ‘Radioactivity’ was

a fairly well-defined subject; but it is be-
coming increasingly difficult to prescribe its
boundaries, for the immense field of nuclear
physics has grown out of it. ‘The Child is the
father of the Man’ in more senses than one,
and this precocious infant, Nuclear Physics,
has lost no time in adopting its parent. The
spontaneous disintegration of atoms is now
loocked upon as one -nuclear phenomenon
amongst many others, to be explained in
terms of our general understanding of
nuclear structure, and not as a mysterious
anomaly in the scheme of Nature.

In this second edition of a well-known
text-book of radioactivity the authors have
thought fit, as far as possible, to keep with-
in the old limits. This is a wise choice, for
otherwise the whole character of the book
would have been changed. But to keep
entirely within the old limits would scarcely
have been possible, still less desirable. In
1926, when the first English edition was
published, the nucleus was unknown terri-
tory, though speculation was working on
such experimental facts as were available.
In that edition, the chapter on ‘The Struc-
ture of the Atomic Nucleus’ now reads like
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Protective Coatings for Metals. By Burns,
R. M., and Schuh, A. E. (Reinhold Pub-
lishing Corporation, New York; Chapman
% Hall itd,, Tondeom); 1939 'Bp. 407
Price $6-50.

The art of coating of metals with a view
to affording protection against corrosion as
well as for ornamental purposes has been
practised since antiquity. It is only in re-
cent years that the mechanism of protective
action has begun to be understood, as a
result of which the number of available
types of coatings, both organic and inorganic,
has rapidly multiplied. In this book an
attempt has been made to cover the whole
field of protective coatings that are employ-
ed in the various branches of present-day
industry. The field is so wide that each
chapter of the book could well be expanded
into a full-sized volume. The authors have,
however, succeeded in condensing the mate-
rial in such a way as to present a well-
balanced account of the various aspects of
the subject-matter, without sacrificing the
essential details.

The book opens with a lucid and masterly
summary of the mechanism of corrosion of
metals, which serves as a guide to the gene-
ral understanding of the subject-matter of
the rest of the book. Then follow eleven
chapters dealing with inorganic metallic
coatings of various types, such as ZInE,
cadmium, tin, nickel, chromium, copper, lead,
aluminum, brass, cobalt, tungsten, tantalum,
noble metals, etc. Each of the types of
coatings is discussed from different points of
view-—historical, technique of production,
properties, field of application, limitations and
defects, safeguards to be adopted against
defects, etc. One of these chapters is devot-
ed exclusively to the surface preparation
processes applied prior to coating and another
to the methods of testing serviceability of
coatings.

Organic coatings of the paint and varnish
type have been disposed of in three chapters,
which deal with the composition of paints,
varnishes, lacquers, etc., mechanism of film
formation, testing and evaluation of protec-
tive films, painting practices, etc. Although
this section of the book is somewhat brief,
from the point of view of the importance

and extent of the subject-matter, yet it can-
not be denied that the material dealt with
has been presented in a lucid and useful
manner.

The final chapter is devoted to a brief
discussion of other miscellaneous types of
protective coatings not covered by the earlier
chapters; these include electrolytic oxide
coatings on aluminum, slushing compounds,
chemical dip coatings, vitreous enamels, etc.

Throughout the book, literally hundreds
of references are cited to original literature,
which immensely increases the value of the
book for use of students, research workers,
and technologists engaged in industry.
Author and Subject Indexes are also included.

The book as a whole is well-planned, well-
written and faultlessly produced with very
few, if any, typographical errors. No tech-
nological or scientific library can afford to
do without a copy of such an excellent book.

L. C Vi

Application de la Methode du Champ Self-
Consistent aux Noyaux Atomiques. By
M. Matricon. (Actualités Scientifiques et
Industrielles, Hermann et Cie, Paris, No.
654), 1938. Pp. 1-83.

In the theory of the heavier nuclei which
is not susceptible to rigorous treatment, the
first approximation is the statistical method,;
but the results obtained by this method are
more of a qualitative than of a quantitative
significance. The next higher approximation
is the Hartree method of the self-consistent
field which is the topic systematically dealt
with in this book.

After a short introduction to the princi-
ples of the method, the author establishes the
general systems of equations for the deter-
mination of the individual wave functions,
and the exact form of the energy expression.
In addition to the self-consistent field arising
on account of the Coulomb interactions, there
is also a systematic consideration applied to
an assembly formed by two sorts of distinct
particles acted upon by exchange forces.
The equations and the energy expression are
obtained in a convenient form so as to bring
out clearly the modifications they undergo
when simplifying assumptions are made
regarding the individual wave functions,
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The second part, which is numerical, deals
with the method of integration of the equa-
tions of the self-consistent field. A number
of refinements are effected in the wusual
methods of numerical integration. A gene-
ralisation of Fock’s method, and an applica-
tion of the method of W. E. Milne (Amer.
Math. Monthly, 1926, 33, 455) to determine
the eigen-values and eigen-functions of
Schrodinger’s equations are two of the
notable features of this chapter. The
methods developed are applied to the treat-
ment of the Helium nucleus and it is shown
that the value of the energy thus obtained
is nearer the experimental value than the
value given by the usual Ritz method.

This book is bound to be of the greatest
service to workers on nuclear physics. In
the bibliography at the end of the book one
notes with surprise the omission of all
reference to Bethe and Bacher’s report in the
Reviews of Modern Physics.

B. S. MapHAVA RAO.

L’espace Hermitien Quantique. By J.
Pacotle (Actualités Scientifiques et Indus-
trielles, Hermann et Cie, Paris, No. 635).

This small brochure of about 60 pages is
a semi-mathematical, and semi-philosophical
introduction ‘to the geometrical foundations
of quantum mechanics. The three chapters
in the book might be roughly described as,
respectively, mathematical, physical, and
philosophical in outlook.

The mathematical introduction to the
notion of Hilbert space—the Hermitian
quantum space as the author calls it—is
based on the abstract or axiomatic method,
but it may be pointed out that the treat-
ment does not appear to be perfectly rigorous.
Thus while the axioms of linearity, and of
the scalar product are fully dealt with, very
little is mentioned about the dimensionality
axiom. As is well known, in the case of
an infinite number of dimensions, it becomes
necessary to characterise the space by two
further axioms of separability and complete-
ness. There is no discussion of these axioms
in the book.

In the second chapter, which is physico-
mathematical, there will be found a number
of new and refreshing ways of looking at
old things—as for example, the notions of
“axes of probability,” ‘“Hermitian deriva-
tive,” and ‘“quantum derivative”.

The last chapter deals with what the
author calls “quantum ultra phenomena”, i.e.,
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phenomena not of the type which can be
actually verified experimentally, but those
which can be subjected to “Gedanken experi-
mente”. The world of ultra-phenomena is
also contrasted with the noumenal world—

‘thus the Descartes Universe of atoms would

be of the latter type, while the structure of
the Universe by chemical atoms is an ultra-
phenomenon. The chapter contains a number
of interesting and illuminating remarks, but
one can hardly refrain from asking the
question as to where all this speculation leads
us to.

This is a thought-provoking book which
one is sure to read with great interest.

B. S. MabpHAVA RAo.

Reéunion International de Physique-

Chimie-Biologie: Congres du Palais de

la Decouverte, Paris, October 1937.

I. Physique Générale. (Actualitids

Scientifiques et Industrielles, Hermann et

Cie, Paris, No. 731), 1938. Pp. viii - 80.

Price 25 fr.

This is a report of the papers contributed
to the discussions of the International Union

of Physics, Chemistry and Biology held at

the Palace of Discovery in the Paris Exhibi-
tion in October 1937. We have contributions
from P. Debye and F. Simon on the theory
and practice of producing extremely low
temperatures, Wiersma on the conductivity
and supra conductivity of pure metals, Sir
C. V. Raman on the Optics of Colloids and
on Hypersonic Waves in Liquids, M. Polanyi
on the Deformation of Solids and Balth van
der Pol on Relaxation Oscillations and De-
multiplication of Frequency. Short reports
of the remarks made by others during the
discussion are also included. The papers
contributed are of the nature of rather short
summaries and in the case of Sir C. V.
Raman’s contributions we have only the
titles of the topics mentioned. We do not
also find extensive bibliographies as is but
natural. But it is a rare opportunity pro-
vided by the Publishers for a large circle of
readers to have their ideas on modern dev-
elopments in physics oriented by persuing
these summaries due to master-minds and
recognized workers in the several fields.
Though any detailed information is not to
be sought for, the present report will serve
admirably as a guide to those topics which
are now engaging the attention of the chief
workers in science. We could only wish that
each contribution was a little more extensive,
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future in the Forest Research Institute. Fur-
ther, in the note
President of the Forest Research Institute, to

which reference was made in your last month’s

issued by Mr. L. Mason,

sub-editorial on “Ascu” wood preservative, it
was stated that “No adverse reports have yet
with
timber used for general construction work or

been received regard to Ascu-treated
fence posts, nor any adverse reports came to
hand regarding Ascu-treated electric transmis-
sion poles installed a few years ago in Mysore
State”.
the Ascu Forest Record, which has now been
withdrawn,

From a perusal of the appendices of

it would appear that the Forest
Research Institute sent 3 ft. long fence posts

to all electrical inspectors in India for testing -

in order to judge the efficacy of Ascu for the
treatment of electrical poles. If no adverse
reports have been received on fence posts treat-
ed with Ascu after 7 years experience with
Ascu, and all that the Forest Research Institute
has

found is that poles with very shallow

penetration and insufficient amount of Ascu
the

Feorest Research Institute has taken the very

have failed, it is not at all clear why
drastic and unpr‘eéedented step of withdrawing
Without
stating a single fact in the note issued by the

what is avewedly an interim report.

Forest Research Institute relating to failure of
any properly Ascu-treated timber pole or fence
post, the action taken and the recommendation
made by the Forest Resecarch Institute is most
bewildering. Any industrial or chemical pro-
cess if faultily applied cannot give satisfactory
results and Ascu process is no exception. To
say that “new factors have been brought to
light” by the failure within a year and a half
or two years of poles which have been faultily
treated is very unconvincing because if there
is no Ascu factors of
a mysterious character which could not be fore-
seen during the first 515 years of the existence
of Ascu can be brought into relief.

penetration, no new

The most
obvious reason for the failure of these poles
is because they received only superficial treat-
ment with Ascu. It is strange why no reference
has been made by the Forest Research Institute

to the excellent condition of Ascu-treated poles

o
’
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treated under low pressure, The note, as
drafted, is most misleading.

In a report on Ascu-treated wood for engi-
neering construction printed and published by
the Government of the United Provinces, it
has been stated that “The Forest Research In-
stitute, Dehra Dun, feels, therefore, justified in
recommending Ascu to all Provincial Govern-
ments and non-official inquirers and has stated
that Ascu appears to be, so far, the most effi-
cient and economical wood preservative known”.
I feel, very serious issues of considerable public
and scientific interest have arisen as a result
of the publication of a note casting grave doubts
cn the efficacy of Ascu by the Forest Research
Institute in which they announce the with-
drawal for the first time in the history of the
Institute, a -research publication. The situation
created by the action of the Forest Research
Institute becomes all the more bewildering, as
for the very purpose for which Ascu has been
condemned for general use by the Forest Re-
search Institute after Ascu had been in exist-
ence for 7 years, the largest pole using concern
in the world, the American Telephone & Tele-
graph Co. of U.S.A. (which purchases annually
9 lakhs of treated wooden poles and which has
the world-fambus research organisation, Bell
Telephone Laboratories, functioning under it)
has recently purchased the patent rights for
Ascu in the U.S.A. and Canada for a lakh of
rupees for treating only electrical poles. As
far as India is concerned, pole users are now
in a dilemma as creosote has been already con-
demned to be unreliable and there is no wood
preservative that the Forest Research Institute
is prepared to recommend for general use.
Imported steel poles are the only alternative.
The unprecedented withdrawal of the Ascu
Forest Record and the Institute’s going baek on
their recommendation of Ascu based on failure
of palpably improperly treated poles cannot
enhance the confidence of the public in the
Institute.

S:IG: PILTAT,
Office of the Director of Development,
Trivandrum,

February 14, 1940,
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Uses and Applications of Chemicals and
Related Compounds. A guide to the
current industrial uses, potential applica-
tions and sales possibilities of 5,167 pro-
ducts. Compiled and edited by T. C.
Gregory. (Chapman & Hall, Ltd., London;
Reinhold Publishing Corporation, New
York), 1939 © Pp. 665. Price $10-00.

A bewildering variety of chemical pro-
ducts, both synthetic and natural, are now
produced in commercial quantities and em-
ployed in various arts and industries. The im-
mense and rapid developments in the latter,
through extensive fundamental and applied
researches, have involved quite frequently
the use of even common chemicals in new
and unexpected directions. Sales executives,
research directors, manufacturers, dealers
and others, are naturally interested in these
present-day uses of the several chemical
products, each from their respective points of
view, rendered readily accessible, but which
they could hitherto find scattered in the pub-
lished literature, not always easily available.
To meet this demand, since 1922, there have
been appearing in the pages of Oil, Paint
and Drug Reporter a series of surveys
covering the uses, potential applications and
sales possibilities of chemicals and related
products. In the present book is made avail-
able all this subject-matter after proper re-
arrangement, amplification and editing. The
choice of items has been mainly based on
their commercial importance, and they are
arranged in alphabetical order according to
their common names rather than according
to their strict chemical names. However, the
various synonyms and foreign names are
given for each item. The applications are
classified into appropriate subheadings, e.g.,
for antimony pentoxide, the uses are grouped
under ceramics, chemical, glass, metallurgi-
cal, “paints and varnish, pharmaceutical,
rubber and textile dyeing and printing.

The book is undoubtedly a compendium
of useful information. M. A. G. Rau.

Astronomy. By R. H. Baker. (Macmillan
& Co., Litd., London), 1938. Third Edition.
Pp. 517. Price 16/- net.

The volume before wus' is the
printing of the third edition of

second
the

‘rated.

well-known book on Astronomy by Prof.
Baker, of Illinois University. It is easily
the most comprehensive elementary text-
book on Astronomy designed for use by
college students, and would serve as an ad-
mirable introduction to more advanced
treatises on the subject. Nearly half the
book is devoted to the solar system, and the
other half to stellar astronomy. The book
has been brought abseclutely up to date in-
asmuch as all recent advances on Astronomy
which are capable of being presented in an
elementary treatment have been incorpo-
As examples we might mention the
binary hypothesis of the origin of the solar
system (p. 261), Baade’s summary of super-
noves (p. 488), rotations of the stars (p. 386),
reflection nebulee (p. 448) and the problem
of interstellar absorption (p. 465), clusters
of external systems (p. 497). One will also
notice rearrangement in the matter in sev-
eral chapters, specially in the account of the
galactic system. In discussing the source of
stellar energy the author mentions the theory
of Atkinson that the source is to be found
in atom-building in the interior of stars, and
the statement that this theory represents the
prevailing view seems to be almost prophetic
in view of Bethe’s recent confirmation of
these ideas.

If one is to find any fault with the book
at all, it must be its very comprehensive
nature which makes it rather unwieldy for
use as a text-book by students. As a conse-
quence of the size of the book, one finds, in
a number of places, that explanations are
not as full as might be desired, and many
statements appear somewhat dogmatic.

As a book of reference, however, the bock
is miost admirable, and is a veritable mine
of information. For wiorkers in other fields
who want to get acquainted with the recent
developments of Astronomy without wading
through the technical journals one can hardly
find a more suitable book. The only other
book in the English language to which this
work may have to give pride of place is
pérhaps the famous Russel-Dugan-Stewart,
and that is sufficiently high praise.

B. S. MabpHAVA RAOQ,
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Concise General Astronomy. By O. R.
Walkey and H. Subramania Aiyar. (Sri-
dhara Printing House, Trivandrum), 1940.
Pp. 442. Price Rs. 5-8-0.

Popular works on Astronomy published in
India are very rare. Probably there is none.
If so the present work is a pioneer in the
field, and is to be warmly welcomed on that
account. Its special feature, and in our
opinion, its most valuable feature is the
very interesting information it contains
about Hindu Astronomy, and the incorpora-
tion of this information in a general scheme
gives one a proper perspective regarding the
achievements of Hindu Astronomy.  The first
three appendices make, from, this point of
view, fascinating reading indeed.

The other appendices contain information .

on such diverse topics as Arabian, Chinese
and Egyptian lunar mansions, sundial design
and map-projections, all subjects of a practi-
cal interest. The several tables brought
.together in one place from a large number
of sources and arranged in a definite order
are bound to be of great value even to those
who are not merely “laymen”. It would
have been better if the source of information
had been indicated in each table, for in this
rapidly growing subject new data supplant
the old ones with astonishing guickness. One
is, however, constrained to say that the star
maps on pages 414 and 415 are very bad,
indeed the second map definitely disfigures
the page.

The book proper consists of twenty-seven
chapters, three of an introductory and histori-
cal nature, nine devoted to the solar system
and the remaining fifteen to the study of stel-
lar systems. Four out of these fifteen chapters
give descriptions of the several constella-
tions, and will be found to be of great use to
amateur sky-gazers. The authors have taken
pains to be up-to-date in the information
on the several topics dealt with in the book.
As examples in point we might mention the
Lyot device for solar coronal observations,
the number of satellites of Jupiter, the ele-
ments of Pluto’s orbit, the mention of super-
novee, galactic rotation, the local cluster,
Trumpler’s stass, the physical constitution
of planetary atmospheres and several other
data regarding galactic and extra-galactic

nebule and star clusters. The book is an
accurate and reliable guide to the lay reader
in understanding the great developments in
Astronomy that have taken place in recent
years on the observational side. The nume-=
rous facts and figures are arranged clearly
and succinctly, and presented in a racy and
vigorous style, highly reminiscent of a
popular evening lecture.

This idea of the popular appeal has
throughout been kept in the forefront in the
book, but, we are afraid, it is a little over-
done. One such instance is the rather too
frequent reference to the Creator whose aid
is invoked even on occasions when it is not
quite imperative. Thus, for example, the
authors remark on p. 205 that the source
of stellar energy cannot be accounted for
on any known laws, and one has only to
acknowledge the direct interposition of the
Creator. In view of the recent work of
Bethe and Gamow on the nuclear theory of
stellar energy, it is difficult to justify such
a stand. Even from a general point of view,
such an attitude spells an air of superficiality
about it and appears out of place in a book
which is entitled as a Concise General
Astronomy, and which is scientifically ac-
curate in the details of the subject it gives.

Nor are the references to the theory of
relativity quite happy. It is unfortunate
that the book should contain a sort of a
contemptuous reference to the ‘“mathe-
matician’s square-root-of-a-negative quantity
and purely imaginary concept of some fourth
or other inside-out dimensional existence”,
for this gives an entirely erroneous im-
pression that the concept of time in
relativity is purely imaginary. The refer-
ence to ‘“a mathematical explanation of the
sudden disappearances of angelic beings
after delivering their messages” (p. 51) is
unworthy of a place in a scientific bo8k on
general astronomy. Also the relat®istic
explanation in §295 of the mes#fiffs of two
bodies as meaning the agreement in their
space and time co-ordinates is definitely
wrong since it contradicts the relativity of
simultaneity as can be shown by consider-
ing the Lorentz transformation. We consider
it an error of discrimination on the part of
the authors to mention (p. 280) Sulaiman’s
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theory as an alternative to the theory of
relativity without taking the trouble of
examining the foundations of the former
theory.

In the Preface to the book, we are duly
warned against the “desertion of the standard
of Science for the banner of speculation, often
Science, falsely so called”’, and against
placing implicit faith in Mathematics, the
intellectual barrel-organ. We must, how-
ever, confess that the book itself abounds
in speculation of a mystical nature. We
must also protest against the book ending in
a “Dream”. The aim of a book on Astronomy
ought to be the instilling of a scientific
curiosity in the reader, and a wide-awaken-
ness to the problems which still challenge
a solution. «F

Apart from these criticisms of a general
nature, we must admit that the book gives
a valuable account of the advances in mod-
ern astronomy and is eminently readable.
We wish it many more editions quite soon.

B. S. MapHAVA RAO.

Atoms in Action (The World of Creative
Physics). By George Russell Harrison.
(George Allen & Unwin, Ltd., London),
1940 = Pp. 840, «Priee :2sh. 6d net

- Much of the material presented in this
book formed the basis of a series of Lowell
Lectures entitled “Modern Physics and
Human Welfare” given by Professor Russell
in Boston. Some of his contributions to The
Atlantic Monthly, Harper’s Magazine, The
Scientific American and the Technology
Review have also been used in writing vari-
ous chapters. When the American Institute
of Physics suggested to Professor Russell the
desirability of putting all these labours in
the form of a book, it is no wonder that
the author took nearly two and a half years
in sifting and collating his material. The
result is this fascinating book. As a physicist
who 4ras done considerable work in the field
of spectrum -photometry - and spectrum
analgsis, he has presented in the book an
cxtrMnely interesting picture of the diverse
ways i Xich the recent advances in the
world of atoms cross the paths of human
civilization, in an easy style so as to be
understood by thg wider public interested in
scientific themes.

The aim of the author in writing this
book is set forth in these words ‘“Almost
every material problem of living turns out
in the last analysis to be a problem of the
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The wheels of civiliza-

by energy; and all
this energy, whether we draw it from a
gallon of gasolene, a ton of coal, or a pound
of butter, has come to us from the sun.
Energy is wealth, and in the case of ap-
prenticed sunlight, wealth of a particularly
desirable kind, for it is freshly created, free
to him who can discover how fo capture and
control it”. In the sixteen chapters of
which the book is composed, the central
theme ‘“How energy is used” has been fair-
ly comprehensively treated in practically
every aspect in which man has utilised this
“Spirit” of physical science. All the chap-
ters have popular and arresting titles
(Starting with “The Taming of Energy’” to
“The End is not Yet”) and are provided
with apt quotations somewhat in the Waverly
fashion. It has the rich and wholesome
atmosphere of a banquet about it, and the
promised fare will satisfy the most epicurean
appetite. The reader is taken through
a wonderful field of the achievements of
physies, which man has used for his cultural
pleasure and material profit, and few
readers will miss the delight of on]oylng
the vivid and impressive pictures poxtrava
the power of the principles of physics in
directing and controlling human activities.
The chapters “The Ransomed Electron,
Sound Borrows Wings, Eyes for the Memory
and Sight Conquers Space” are of absorbing
interest and the other chapters are written
with the same clarifying force and imagina-
tive insight. Those who wish for a generous
and deeper understanding of some of the
marvellous creations of science, Radio-tele-
phony, Colour photography and so forth, will
find in “Atoms in Action” every informa-
tion they may desire. It is one of the very
few books in its line, which is at once
authoritative and entertaining, and in both
respects, it constitutes a valuable contribu-
tion to modern scientific literature.

control ‘af energy.
tion are kept turning

Chemistry, Life and Civilization (A Popu-
lar Account of Modern Advances in
Chemistry). By Hubert T. S. Britton.
(Chapman & Hall, London), 1940. Pp.
i4 266. Price 5sh.

This book is well written, well got up
and well illustrated. The type is bold and
gratifying to the eye. The matter dealt with,
it need scarcely be said, is of vital import-
ance. Human Society is at bottom chemical,
and it progresses by the advancement of
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Solvents. By Thomas Harold Durrans.
(Chapman & Hall, Ltd., London), 1938.
Pp. xiii - 238. Price 15s. net.

This monograph is Volume IV of a series,
edited by Dr. E. H. Tripp, dealing with
various branches of applied chemistry, and
is the fourth edition. Earlier issues, of which
the third appeared in 1933, have been valu-
able to those engaged in the cellulose-lacquer
and allied industries, the present volume
embracing the considerable advances in
producing solvents and plasticisers recog-
nisable during the past five years. It is in
two parts.

Part I (pp. 1-71) is a general survey of the
principles underlying the use and applica-
tion of solvents, more particularly with re-
ference to solvent power, viscosity, volatility,
inflammability and toxicity. Defining a
plasticiser as a substance of very low vola-
tility, which increases the flexibility of cellu-
lose esters thus rendering them less hard and
more plastic, the author provides a useful
analysis of the conditions to be observed in
their successful application. The chapter on
solvent-balance shows how to prevent the
defects known as chilling, gum-blushing and
cotton-blushing  which arise from imperfect
control of the degree and order in which the
volatile constituents of a lacquer-solution
evaporate. The discussion on viscosity
reveals the importance of this property in
relation to the application-agent, either spray-
gun or brush, and enables the operator to
select appropriate cellulose esters and quanti-
tatively to blend the solvents according to
the purpose in view.

Vapour pressure is the most complicated
factor in the lacquer-industry, and rate of
evaporation controls (1) deposition of mois-
ture from the air, (2) flow of the lacquer,
(3) precipitation of an ingredient affecting
homogeneity of the films and (4) undue
contraction. For a single solvent, numerous
factors govern the rate of evaporation, and
these are increased by admixture of solvents
often involving azeotropes; thus the techni-
-cal evaluation of these factors directed
towards controlling the manner in which
a lacquer shall dry, becomes a matter
of judgment involving a large margin of
safety. The chapter on inflammability

-their

_This

deals with fire-risk, determined less by the
flash-point than by the temperature at
which a lacquer will continue to burn after
ignition. Finally, the importance of toxicity
is emphasised, and the various disorders
arising from vapour-inhalation are outlined
for each common volatile solvent.

Part II (pp. 75-216) is a valuable compend-
ium of the physical properties and lacquer-
industrial applications of the relevant solvents
classified as hydrocarbons, alcohols and
their ethers, ketones, esters, glycols and
ethers, derivatives of cyclohexane,
chloro-compounds, furfurals and plasticising
solvents ; comprising nearly 200 individuals.
There follow (Appendix I) a comprehensive,
11-page catalogue of trade-names correlated
with probable composition of the material,
(IT) the qualitative solubility of 25 cellulose
derivatives, resins, ete., in 112 solvents, and
(III) a table of plasticiser-proportions for
cellulose nitrate and acetate.

The presentation and printing of this book
are excellent, the documentation adequate,
and the proof-reading most efficient.

M. 0. B,

Die Atomkerne. (Grundlagen und Anwen-
dungen ihrer Theovie). - By C. F. V.
Weiszsicker (Berlin), 1937. Pp. 1-214.
Price R. M. 14-40.

The growth of experimental material on
nuclear phenomena has been so rapid that

theory has been unable to keep step with it

and we are still far from having a completely
satisfactory theory of the nuecleus. It is
nevertheless useful to examine, at different
stages of development of the subject, several
transitional theories, point out their limita-
tions and suggest further modifications.
book written by an acknowledged
authority on the subject serves this. purpose
admirably. A description of nuclear pheno-
mena complete, as far as possible, up to the
date of writing the book is followed by a
mathematical treatment using the methods
of quantum mechanics. The book is divided
into four chapters. The first chapter gives
an outline of the history of nuclear physics
and the main experimental results. The
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second chapter deals with binding energies
of the nucleus which is assumed, in conso-
nance with the prevalent view, to be com-
posed of protons and neutrons. Theoretical
considerations of exchange forces and their
saturation in the case of heavy particles are
clearly outlined. The third chapter deals
with nuclear reactions, transformations by
neutrons, charged particles and y-rays, and
a short account of Bohr’s recent theory
which, however, is not developed in a com-
prehensive manner. The last chapter presents
an account of the vexed question of B-
decay and the neutrino hypothesis. An
unusually clear account of Fermi’s theory
of B-decay is a feature of this chapter. The
book is a harmonious combination of the
experimental and theoretical view-points
and is bound to be of the greatest use to
both classes of workers.
B. S. M.

The Elements of Quantum Mechanics.
By S. Dushman. (John Wiley & Sons,
New York), 1938. Pp. 1-452. Price 25 sh.
Is it possible to teach quantum mechanics

.to those who do not even know what a diffet-

ential equation is ? This book is an answer

in the positive to this question ; but we are
afraid that a person whose mathematical
equipment is of this type will find the book
really hard, not because of any want of
"explanations by the authors but of the very
nature of things. The book is addressed
mainly to those who would like to learn the
subject for the sake of applications. An
excellent introductory chapter followed by
the one-dimensional Schriodinger equation
with application to potential barrier prob-
lems, special problems of the linear harmonic
oscillator, rigid rotator and the hydrogen
atom, and an account of perturbation theory
with applications to the Helium atom—
these constitute the elements of quantum
mechanics proper.. The applications are to

Van der Waal’s forces, the Hydrogen mole-

cule, valence bonds and a short theory of

radiation. The book is beautifully printed
and a large number of illustrations add
greatly to its value. We would heartily
recommend this book to students of
chemistry and such of the physicists as are
engaged in experimental work.

BN M
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Raies d’ absorption dans les spectres
stellaires. Par M. P. Lacroute. (Actu-
alités Scientifiques et Industrielles, No.
473. Hermann et Cie, Paris), 1937.
Pp. 1-91. Price 12 F.

This volume is devoted to the general
theory of stellar absorption spectra and only
phenomena of a general nature are studied.
Special problems like solar spectra, move-
ments of the solar atmosphere, the Zeemann
effect and the variation of the form of the
lines from the centre to the edge are omitted
from consideration. This has made possible
a logical treatment in which the essentials
are not hidden in the midst of a mass of
detail. The first chapter on exchange pheno-
mena in stellar atmospheres gives the classic
Saha formula for ionisation and its several
consequences. In this connection it may
not be out of place to record the recent work
of Krook (M.N.R.A.S., 1938, 98, pp. 204) that
the corrections to the Saha ionisation formula
departures from thermodynamic
equilibrium are in most cases of physical
interest quite negligible—a result which the
author appears to anticipate in .the book.
Chapter II deals with the fundamental work
of Milne on - stellar - atmospheres and the
theories of Schuster, Schwarzschild, Unsold,
Russell, and Pannekoek. Chapters TIT and
IV deal with questions of width and profiles
of absorption lines, the fifth chapter with
total intensity, the sixth with the Stark
effect and the lagt with rotating stars. An
important topic which has not been treated
is the thermal excitation of stellar atmos-
pheres. The book however gives in a small
compass much valuable information and

_can serve as a good introduction to books like

Rosseland’s Theoretical Astrophysics.
Proper names are mis-spelt as a rule and

-the initials of the names are also wrong in

many places. Thus we find in the list of
references at the end the following errors :
Russell, W. Weisskopf, E. Milne, V. D. R.
Woolley, A. Eddington, Chandrsekkar,
Miilders (with Umlaut), Van Kliiber, Elwey,
Caroll, Verweij.
B. 8. M.

Theorie de 'emission de la lumiere des
nebuleuses. . Par H. Zanstra. (Actua-
lités Seientifiques et Industrielles. Hermann
et Cie, Paris),1936. Price 15 franes.

The theory of galactic nebul® still forms
one of the outstanding problems of astro-
physics. The study of these interesting
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false and indefinite ; and that from a philos-
ophic point of view the doctrines must be
taken with great care—conclusions with
which one could certainly agree.

The conviction that we acquire after
reading these thought-provoking volumes, is
that a great gulf still separates the view-
points of the physicist and the philosopher,
and that this gulf can be bridged only by a
great physicist who can think of philosophy
in philosophic terms. The volumes under
review constitute a solid contribution to
the literature of the philosophy of Physics.

B. S. MADHAVA RAoO.

Catalytic Processes in Applied Chemistry.
By T. P. Hilditch and C. C. Hall. (Mono-
graphs on Applied Chemistry. Edited by
E. H. Tripp, Vol. II. Chapman & Hall,
Ltd., London), 1937. Pp. xxii | 478.
Price 25 s.

In view of the great strides that the subject
has made during the past ten years, the
authors have done a great service to their
fellow-chemists and to industry by the pub-
lication of the second edition of this book.
Within its nearly five hundred pages, the
book presents an admirably condensed
summary of the industrial uses of catalysts
and the theoretical aspects of -catalytic
processes. It has been so lucidly and nicely
written that it is, at once pleasant to read
and easy to understand. The information
given is up-to-date and the practice of giving
only a few but important references at the
end of the chapters is to be commended in
view of its convenience to readers.

The -classified lists of catalysts, of the
products obtained by using them, and of the
processes in which they are employed, given
at the beginning of the book serve a very
useful purpose. The book is divided into four
sections. The first section gives briefly a his-
torical account of the development and uses
of catalystsin homogeneous and heterogeneous
systems from the early times to the present
day and of their mode and theory of action.

The second section which is the most
important one and covers more than half
the book, deals with catalytic actions taking
place at the surface of solid inorganic
materials—heterogeneous catalysis. The
chapters in this section give excellent
-resumé of the numerous catalytic processes
employed in the large-scale manufacture of
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many products which are so useful to the
community. Instances of these are : produc-
tion of hydrogen for industrial purposes ;
production of methyl alcohol (methanol) and
liquid hydrocarbons from water gas; the
production of petrol by the ‘ hydrogenation-
cracking ° of coal, tars and mineral oils,
which has been and 1is receiving serious
attention in view of the importance of petrol
in times of war; synthetic production of
ammonia and other nitrogen compounds,
e.g., urea; production of nitric acid by
catalytic oxidation of ammonia ; production
ot sulphurie acid by Chamber Process (homo-
geneous catalysis) and by Contact Process
using platinum and vanadium pentoxide
catalysts ; historical account of chlorine
manufacture which is now replaced by elec-
trolytic process ; purification of coal gas and
making of industrial organic compounds
such as formaldehyde, phthalic anhydride,
ete.; hydrogenation of fatty oils for edible
and industrial uses, and of organic com-
pounds to give reduction products such as
menthol, cyclohexane, ete.; the production
of phosgene, sulphuryl chloride, and hydro-
chloric acid, using activated charcoal.

The third section deals with fermentation
processes, which, as explained in Section I,
are instances of catalytic actions taking
place at surfaces of colloidal organic com-
pounds. It includes : the alcoholic fermenta-
tion of sugars—production of power alcohol ;
the acidic fermentation of sugars to yield
lactic, citric and butyric acids; the bio-
chemical oxidation of alcohol to acetic acid
to produce vinegar; the fermentation of
starch carbohydrates to produce butyl
alcohol and acetone (the production of the
latter by this process in Canada and the
U.S.A. proved very helpful during the last
War) ; splitting of fats by lipase in the manu-
facture of fatty acids and glycerine.

The fourth and the last section deals with
technical catalytic processes taking place
in homogeneous systems. Some of these
are : hydration, e.g., that of acetylene to
acetaldehyde ; hyvdrolysis, ‘e.g., splitting of
fats by the Twitchell and °autoclave’
methods ; condensation, sulphonation oxi-
dation, acetylation; polymerisation of
organic compounds to produce synthetic
rubber, resing, lubricating oils, ete.

The book is invaluable to students of
chemistry as well as to all chemists irrespee-
tive of their branch of specialisation in view
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of its presenting an accurate, up-to-date,
systematic, lucid and admirable survey of
catalysts and their uses in the laboratory
and the factory.

R. S. THAKUR.

The Chemistry of Synthetic Surface
Coatings. By Wm. Krumbhaar. (Rein-
hold Publishing Corpn., New York;
Chapman and Hall, Ltd., London), 1937.
Pp. 200. Price. $ 4-00.

Upto comparatively recent times, the art
of paint and varnish-making was entirely
in the hands of skilled craftsmen some of
whom had been considered masters in their
fields. Even to-day, some operations such
as gum-running are considered to require a
highly specialised type of experience and
skill. Lately, however, scientists have
diverted their attention to the multifarious
problems in this field, which stand in need
of elucidation. A good measure of success
has been attained in this direction and as
a result the scope and possibilities of the
paint and varnish application have been
congiderably extended. Dr. Krumbhaar,
who has wide experience in this field in
more than one continent, has presented in
this brief book a short summary of the
up-to-date knowledge on the subject.

The complicated reactions taking place
in the varnish kettle, the catalytic action
of driers, the physico-chemical surface
reactions taking place at the pigment-
medium boundary, the significance and
control of physical properties of the pro-
tective coatings have all been dealt with
systematically in separate chapters. A
final chapter on printing inks is of parti-
cular interest inasmuch as printing inks
have so much in common with paints and
yet the performance demanded of them
imposes conditions quite different from the
latter. The Appendix deals with examples
of specific formule for paints and varnishes
based on synthetic resins. In view of the
fact that we in India are interested more
in the utilisation of natural products, the
specific reference to synthetic resing may
not prove to be technically useful to those
interested in paint trade in this country.
The main value of the book, however, lies
in the fact that the subject-matter has been
dealt with in a fundamental and scientific
manner. It is, therefore, equally valuable
for technologists interested in natural or
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synthetic products and to scientists interested
in the application of fundamental know-
ledge to industry. Scattered throughout
the book one finds a number of suggestions
regarding problems which await solution.
But unfortunately no references to current
literature have been ecited, which would
have been of great agsistance to the student
and the research worker. The relatively
concise treatment of the subject would
permit a great deal of expansion and we
hope that Dr. Krumbhaar would be able to
undertake the task in the near future.

€V

Clowes and Coleman’s Quantitative Che-
mical Analysis. Edited and revised by
D. Stockdale and J. Dexter. (Published by
J. & A. Churchill, Ltd., London), 1938.
Fourteenth Hdition. Pp. 616 ; 130 illus-
trations. Price 18 s.

Clowes and Coleman’s  Quantitative
Ohemical Analysis has been one of the
standard text-books in analytical chemistry,
and its fourteenth edition has been published
after an interval of nearly seven years. The
original book has been considerably improved
by the revisers D. Stockdale and J. Dexter.
The type has been reset and a considerable
part of the text has been rewritten, the
general arrangement of the volume remain-
ing unchanged. Omissions from the last
edition have been few. °The additions
include accounts of the estimation gravi-
metrically and volumetrically of aluminium
and magnesium by 8-hydroxyquinoline, the
colorimetric estimation of aluminium by
¢ aluminon ’, the use of the chromate radical
in the estimation of barium, lead and sul-
phates, ferrous phenanthroline as an internal
oxidation-reduction indicator, a brief intro-
duction to the use of ceric sulphate, and the
analysis of cupronickel by salicylaldoxime .
The section on the analysis of non-ferrous
alloys and that on the valuation of manures
has been revised and extended. Each sec-
tion is given a theoretical introduction.

A brief account of the use of the common
indicators is given. The use of adsorption
indicators like Fluorescein, Tetrazine, Hosin,
Rose Bengale, Di-iodofluorescein and Pheno-
safranine has been referred to. The use of
chloramine-T in quantitative analysis has
been described. The chapter on the
electrometric and electrolytic estimations,
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The Elements of Mathematical Analysis.
By J. H. Michell, M.A., F.R.S., and M. H.
Belz, m.se., Vols. I and II. (Maemillan
& Co., Ltd., London), 1937. Pp. xxiii -
1087. Price 84/.

This book is intended to be a treatise
which, while meeting adequately the in-
creasing requirements of students of Physics
.and Engineering in practical analysis and
providing the technique required for special
problems, should also be sufficiently rigorous
to be considered an introduction to pure
mathematics. The topics treated in the
two volumes cover those usually included
in the Honours courses of our Universities—
differentiation and integration including
multiple integrals, applications to plane
curves, Taylor’s series, uniform conver-
gence and ordinary differential equations.
The needs of the practical computer have
been kept in mind by the inclugion
of chapters devoted to numerical and
mechanical integration, fitting of curves
to given data by the method of movements
and the method of least squares. There
are a large number of examples and in many
cases hints are given for their solution.

The authors have introduced a number
‘of new names some of which are expressive
and seem worthy of adoption, e.g., one way
function (monotonic function), expoeyclic
function [¢?* sin (bz -+ ¢), the product of an
exponential and cyclic function].

For a book of 1087 pages in two bulky
volumes, intended for students of science
and engineering, the range covered seems
small, since the applications to geometry do
not go beyond the plane curve and no
attempt is made to discuss the convergency
or the discontinuities of the Fourier develop-
ment, while the Fourier double integral gets
dismissed in an example.

The book should be useful in giving a
good grounding in the technique of the
caleulus and its applications—if our Honours
students could afford the heavy price of
84 ghillings ; but, as a book in pure mathe-
matics it will require supplementing.

A. N. R.

Relativity. By Augustin Sesmat. (Actua-
lités Scientifiques et Industrielles Series,
Nos. 486-92), 1937. (1) Genese des Théories
de la Relativité, pp. 1-45; (2) Principes
de la Théorie restreinte, pp. 1-83; (3) Les
Systemes privilégiés de la Théorie restreinte,
pp. 1-73;  (4) Principes de la Théorie
genérale, pp. 1-72; () Théorie relativiste
de la Gravitation, pp. 1-89; (6) Les
Systemes privilégiés de la Théorie générale,
pp. 1-24; (7) Essat critique sur la
Doctrine relativiste, pp. 1-52.

The author of these seven volumes has
already published another seven volumes
in the Actualité Series on systems of reference
and motion in classical mechanics, and has
now undertaken an examination of the
same questions from the point of view of
relativistic mechaniecs. His attitude is
mainly historical, critical and philosophie,
and the idea is to expose the basic principles
of the subject without being too mathe-
matical. Laying aside for the moment his
critical evaluation of the theory, it must
be said that the exposition of the subject-
matter of the theories of relativity is done
very well indeed, in the first, second, fourth
and fifth volumes of the series. A brief
historical introduction to the circumstances
under which Einstein was led to formulate
his theory is followed up by a sketch of the
main steps in the development of the
doctrine of relativity, viz., the special theory,
the transitional theories, the general theory
and Jlater generalisations. The = second
volume on special theory gives some recent
methods of deductions of the Lorentz-
transformation by ILalan, Esclangon and
E. Leroy. The principles of the general
theory are explained in non-mathematical
language in the fourth volume, followed by
a treatment of special gravitational prob-
lems in the next onme. Schwarzschild’s
investigations are given a very prominent
place, and treated very fully in view of its
applications to the three experimental veri-
fications of the theory. The author’s opinion
regarding these verifications is that the
relativistic explanation of the advance of
the perihelion of Mercury alone is satis-
factory and constitutes a brilliant success
of the theory. Referring to other efforts
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towards an explanation of this phenomenon
by Newton’s theory, he remarks that all
such efforts have so far been quite unsatis-
factory.

[t is, however, the author’s critical and
philosophic evaluation of the theory that
does not appear to us quite convincing.
In the introduction to the very first volume
of the series, we are told that the main idea
is to examine the question whether the
systems of co-ordinates in relativity are not
privileged, and the conclusion that is drawn
is that they are so, contrary to the very
fundamental claims of the theory. This
question has been examined in the third
volume for the systems in special theory,
and in the sixth for those of the general
theory. The author’s division of physical
quantities into intringic and relative appears
misleading, and the definition of mass as
measuring the quantity of matter, on which
thig division is based, is certainly not the
correct definition. Equally unconvincing
is the division into localisable and non-
localisable magnitudes, as well as the
assertion that the privileged system used
in special relativity is that with respect to
which the observer is at rest. It is suggested
that an observer measuring a rod in this
system S by means of a metre-scale in &'
which is in relative motion gets a ¢ false ”
measure because the rod and the scale are
not in the same time, and that all such
diverse scale readings measure a single
objective magnitude correct only in 8.
The explanation of the Michelson-Morley
experiment by introducing this proper
system is claimed to be simpler than the
usual derivation, but a little scrutiny will
show that it is a hotch-potch of classical
and relativistic ideas.

The conclusions regarding the existence
of privileged systemys in the general theory
are quite similar although not expounded
at such great length as in the case of the
special theory. It is pointed out that the
Schwarzschild system of co-ordinates is
a privileged system for the description of
the observable universe, but it is difficult
to see the point of the criticism when it
is remembered that the whole of Schwarz-
schild’s investigation is relativistically in-
variant. The introduction of an objective
universe as would appear with its absolute
elements to an omniscient physicist is
entirely foreign to relativistic ideas, and it
is no wonder that conclusions derived from
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this absolute standpoint should contradict
relativistic principles. It is therefore easy
to understand the conclusion that, as far as
generalised notions are considered, the
general theory of relativity does not deserve
the name given to it.

In the last volume which is a critical
essay on the doctrine of relativity, the author
brings his objections against relativity in
a collected form and formulates his con-
clusions regarding the attitude to be
adopted towards relativity. This theory
is shown to be inspired by positivism to
which he does not fully subscribe. . The
new definition of time, the postulate of
relative motion, and of complete equivalence,
the idea of geometry of the universe, and
the explanation of phenomena by means of
a field theory are mentioned as concepts
which cannot be introduced d priori.
The example is given of the classical move-
ments of gravitation being presented by
E. Cartan as spatio-temporal relations
obeying a covariant law other objections
are that the theory is not harmonised with
quanturn phenomena ; the experimental
verifications do not appear to be absolutely
decisive ; none of the objections in principle
against the classical concepts is decisive ;
even if the relativistic theory is true its
philosophic and critical basis is fragile and
in principle the complexity of physical
phenomena cannot well be explained by
simple rigorous theories as is claimed by
relativity. To explain the equlaity of
dynamical and inertial mass, the author
suggests a curious explanation, which he
calls as anthropomorphic but nevertheless
legitimate, as follows :

“ I’Ordonnateur du Monde voulant,
apres avoir établi des masses de diverse
grandeurs, les soumetfre & des forees, et
décidant, parceque c’est le plus simple, que,
quelles que soient les forces appliquées,
les accélerations subies seraient toujours
inversement proportionnelles aux grandeurs
mémes des masses, san aucun autre coeffi-
cient pouvant varier d'un cas & un autre. >’
One might well ask why, if the simplicity
be the sole criterion, the ° Ordonnateur
du Monde ” should have made physical
laws so complex as not to be capable of
being explained by simple theories—as the
author himself asserts. The final conclu-
sions are that for the present it would be
as unwise to declare the relativity theory
true and definitive as it is to declare it
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Address spoke upon the benefits as well as the
evils of the present system of higher education.
He said that Government should take immediate
steps to introduce free and compulsory education
throughout India. Technical and industrial
cducation should be based on a minimum of sound
general cducation. ¢ Unrestricted admission to
the army and the navy, Government assistance
to indigenous industries and a close association
between the universit , the industrialists and
the educational authorities,”” are all necessary
for a satisfactory settlement of the problem of
unemployment.

The following are some of the important
resclutions passed at the Conference.—(1) Second-
ary School BEducation should be divided into well-
defined stages complete in themselves and should
have arrangements for diversified courses, which
will equip the pupil, along with a culbural edu-
cation, with the necessary qualification to meet
the requirements of modern industry and
commerce. (2) The Conference disapproves of
the proposals of the Central Board of Education
to have separate secondary school and special
examinations for recruitment to the various
subordinate services. (3) In order to get expert
advice for diversified courses in secondary
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education, the Conference recommends that
selected Indians closely connected with Education-
al work and possessing high educational quali-
fications be sent abroad for additional training,
if necessary. (4) In view of the great urgency
and importance of adult educacion in India and
the necessity for co-ordinating the activities of
the different Provinces and States in this direction,
it is resolved tha: an All-Tndia Adult Education

League be formed under the auspices of the All-
India Federation of Educational Associations
with headquarters at Calcutta or any other
convenient place.

The Conference, further, appealed to the Govern-
ment for the immediate establishment of an
Institute of Wducation and I’'sychological Research
on an All-India basis. A  committee was
appointed to investigate the possibility of adopting
a common language and script for the country.
Another resolution was adopted regarding the
celebration of Hducation Week throughout the
country %o give the public an idea of the work
and the mneeds of educational institutions.
Another important resolution of the Conference
favoured the idea that handicrafts should form
an integral part of all education—primary and
secondary stages.

Post-Graduate Work in the Indian Universities.

VHE Inter-University Board has publishad a
pamphlet containing information regarding
the Doctorate Theses in Science and Arts accepted
by the Indian Universities from January 1930.
The brochure is dvawn up with the spzcific object
of providing guidance to post-graduate research
students, and it contains reference to invesbi-
gations in Science and Aits pursued in the
Universities. Dealing with the three oldest Uni-
versities, we find that during the years 1930-35,
Calcutta conferred the Doctorate Degree on 48
candidates from whom the University received
120 theses, while Madras during the same period
awarded similar degrees to 10 candidates
submitting 10 theses, and Bombay offered to one.
Some of the comparatively younger Universities
like those of Dacca and the Punjab have conferred
degrees on 12 and 18 candidates respectively.
Nearly 7 Universities in India do not offer docto-
rate degrees. Candidates from these Universities
will have to migrate to other centres if they wish
to obtain doctorate degrees, and when they have
to do so, the book gives them no information
regarding the colleges where facilities for special
types of research work exist. The Indian
Universities have not adopted a uniform denomi-
nation in respect of the doctorate degrees, for
example the Ph.D. degree of the Aligarh University
is a science degree, while that in the Universities

of Calcutta, Dacca, Madras, Lucknow, represents
an Arts degrez for which Allahabad and Benares
have adopted D.Litt. Practically all the theses
accepted by the Universities for the doctorate
dezree are published either in foreign and Indian
scientific Journals or in the University magazines.
and they will always be available for the
‘Scientific World ’ and for reference by students in
the libraries of the Universities which are
equipped for post-graduate research work leading
to the doctorate degree. However, all research
scholars will appreciate the labours of the Inter-
University Board in producing this pamphlet
which is a sort of made-easy of reference work.
We think that diligence in finding out reference
to literature on problems under investigation is an
index of the students’ aptitude for research, and
frequently a hunt for special information through
heavy volumes results in the discovery of fresh
problems and in stimulating new ideas. Does the
pamphlet favour this ?

In the pamphlet we could discover more than
seventy titles of theses without any information
as to their destiny. We are not referring to those
which are specifically mentioned as not published.
“ The Scientific World’’ would wish for more
detailed information regarding these important
researches than is provided in the pamphlet.
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Relativity. By F. W. Lanchester, LL.D.,
F.R.S. (Constable & Co., Ltd., London.
1935.) Price 12s.

This contribution to relativity from a
man who learnt it from Minkowski and
Runge deserves serious notice. Lanchester
is famous for his power of physical insight
which is so conspicuous in his fundamental
researches in Aerodynamics. An equally
characterigtic trait of his work is the lack of
mathematical developments. As Prandtl*
once remarked, this absence of mathematics
does not make his writings easy reading but
on the contrary ‘‘Lanchester’s treatment is
difficult to follow, since it makes a very great
demand on the reader’s intuitive percep-
tions”’. These characteristics of the author’s
work are to be abundantly found in the
book under review. It is described as
“an elementary explanation of the space-
time relations as established by Minkowski,
and a discussion cf gravitational theory
based thereon” and is addressed “to the
young student who has yet far to go in his
mathematical training”’. The
can be taken to-be true as far as Part I
of the book is concerned. Here the under-
lying principles of the gspeecial theory of
relativity have been made clear by geo-
metrical methodg, almost “wisibly,” as the
author puts it, by the. aid of diagrams.
In fact, the treatment is so simple and
beautiful that an enthusiastic reviewer of
his book has somewhere remarked, if our
memory is right, that the arguments could
be grasped even by a sixth form student !
Such a sixth form student would indeed be
a marvel !

Part 11, on the other hand, makes a little
difficult reading not because of any mathe-
matical formalism, not even because of the
complexity of the physical concepts, but
on account of the lack of fulness in the
treatment of the several topics dealt with
and the failure to take arguments to definite
conclusions. Perhaps, the value of the
work lies in this very  ‘weakness. The
author has thrown out brilliant and original
suggestions for others to pick up and know-
ing the history of Lanchester’s previous
work in Aerodynamics, it would be cer-
tainly extremely rash to dismiss the author’s

*Prandtl, L., ‘ Wilbur Wright Memorial Lecture,”
1927, Journal of the Royal Aeronautical Sociely, August
1927, 31, No. 200.
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suggestions as idle speculation without bring-
ing them to a finality by applying mathe-
matical methods. Among the npumerous
suggestions throughout the book we might
choose, as an illustration, the topic of rota-
tion in space-time in Chapter X. The
remark that the spin of the electron is to be
agsociated with a rotation about a time-awis
is highly suggestive and gains extra signi-
ficance if taken in conjunction with Kramers’
recent derivation of electron spin from
purely classical relativistic considerations.

A very suggestive and original book on
relativity. Finally no reviewer can be said
to have done his job properly if he does
not pick holes and so here it is: on p. 62,
first sentence, it is wrongly stated that
A/=1 is an drrational quantity !

B. S. MADHAVA RAO.

The Work of the Sanitary Engineer. By
Arthur J. Martin, Major, R.A.M.C., T.F. (Re-
tired), M.Inst.C.E., F.R.8an.I. Demy 8 vo.
Macdonald and Evans, 1935). Pp. 488.
81 illustrations. - Price 16s. net.

Any one who has had experience of writing
a book on a technical subject, and is there-
fore aware of the toilsome effort required to
marsghall and verify references and condense
the necessary information, cannot but ad-
mire the industry and ability which Mr.
Martin has brought to the completion of his
task. Mr. Martin’s book is moreover no
mere compilation from existing publications.
It is continually brightened by short illus-
trations from his own execeptionally varied
experience as a Consulting Engineer in
many parts of the world, and the criticisms
which he permits himgelf on  matters on
which opinions may differ are always helpful
and based for the most part on first-hand
knowledge. ‘

The book is divided into six parts :—
[. Sanitary Administration. IT. Water
Supply. III. Drainage and Sewerage. IV.
Sewage Disposal. V. Collection and Disposal
of Refuse. VI.© Flood Prevention, Land
Drainage and Coast Protection.

Part I on Sanitary Administration con-
taing much ecarefully compiled information
of value to the young engineer especially,
on- such matters as the different bodies
concerned with ILocal Government and
Expenditure, Engineering Societies and

TH#FFEN' Color Control Patches




