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full of water would be sufficient to reduce any 
quantity of metal ; provided the water were pre
vented from escaping, and time enough allowed". 

The authors' own attempts to postulate a chain 
mechanism capable of explaining both the slow 
and the explosive combustion of hydrogen with 
oxygen have appeared in print hitherto in part 
only. They now present the whole picture in some 
forty pages of concise exposition which covers 
most of the experimental results of the many 
workers on the subject. Whether it is a true view 
of what happens may be questionable, but the 
summary alone is valuable. By somewhat similar 
schemes they describe the combustion of carbon 
monoxide and, more hypothetically and still more 
elaborately, the combustion of hydrocarbons. 

Following this lengthy, but not too long, treat
ment of the chemistry of combustion, there are 
brief chapters on emission spectra and ionization 
in the flame front (6 pages), on ignition by sparks 
(II pages) and on limits of self-propagation of 
flame (5 pages). Photographic methods of recording 
flame movements are next described briefly, with 
a mathematical analysis of the mechanism of 
combustion when an explosive mixture is ignited 
at the centre of a closed spherical container ; by 
the application of this analysis, the speeds of flame 
in a stationary gas mixture, over a range of pres
sures, have been deduced from explosion records 
of oxygen-ozone mixtures. 

The authors describe as "burning velocity" of a 
gas mixture what previous writers have variously 
called "vitesse normale", "entziindungsgeschwind
igkeit", and "fundamental speed" of flame, that 

is, the linear speed of flame, in a direction normal 
to its surface, through a mixture at. rest and at 
constant temperature and pressure just ahead of 
the flame. They describe various methods of 
determination of this constant, the analysis of 
which is perhaps the outstanding unsolved problem 
in the subject of flame propagation. 

Chapters on detonation (33 pages) and on 
thermodynamic functions of gases deduced from 
band spectroscopy (15 pages) leading to the calcula
tion of explosion pressures, temperatures and 
flame volumes (64 pages) are welcome summaries 
of mathematical and experimental work on 
difficult subjects. 

A short discussion of problems in technical com
bustion processes (29 pages) is confined almost 
entirely to those of internal combustion engines, 
perhaps because the most interesting theoretical 
problem in technical combustion processes is that 
of 'knock' in these engines. 

Some useful appendixes contain tabulated data 
on the energy contents of gases up to flame 
temperatures, equilibrium constants of various 
reactions in flames, heats of combustion and of 
other flame reactions, limits of inflammability, and 
flame temperatures. 

The book appeals to the reviewer as, on the 
whole, a well-balanced account of modern work on 
flame. If, not unnaturally, it may seem to give 
relatively somewhat great attention to American 
work, most readers will nevertheless be grateful 
for the concise way in which the more intricate 
parts of the subject are expounded and co-ordin-
ated. H. F. CowARD. 

Organisms and the Earth 
The Origin of Life : 
By A. I. Oparin. Translation, with Annotations, 
by Prof. Sergius Morgulis. Pp. x +270. (New 
York: The Macmillan Company, 1938.) 8s. 6d. 
net. 

r-fHIS book falls into three distinct parts : the 
history of ideas on the origin of life, geo

chemistry, and the author's picture of a possible 
mode of development of organisms. The historical 
part is reasonably complete and is suitably garn
ished with quotations from Engels, but it is 
spoilt by occasional lapses of which it is very 
unlikely that Engels or his immediate followers 
would have been guilty. A reader of the book will 
realize that the following sentence is no more 
ridiculous when taken out of its context than it was 
when in it. "No matter how minute the ultra-

microbes are, if they are living organisms they 
must be endowed with a definite and complex 
organisation which makes it possible for them to 
perform a number of vital functions". 

In the section on geochemistry a picture is 
presented of the composition of the earth's surface 
layer when there was nothing on it that could 
conceivably be described as living. We have long 
been accustomed to the idea that the earliest 
forms of life were strictly anrerobic and that 
atmospheric oxygen is a biological product made 
chiefly by the green plants. Oparin carries these 
ideas a stage further and maintains that the 
primitive atmosphere contained neither carbon 
dioxide nor nitrogen, and that carbon was present 
on the surface of the earth either in the elementary 
form or as hydrocarbons. The well-known fact 
that volcanic gases contain carbon dioxide is 
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interpreted as a present-day phenomenon due to 
the descent of carbonate containing metamorphic 
rocks into the earth's interior. 

The third section will probably be found the 
least satisfactory by those readers who do not feel 
that any hypothesis is preferable to a. suspension 
of judgment. In it the chemical and colloid 
chemical processes which might be expected to 
take place in an environment consisting largely of 
hydrogen, water, ammonia, hydrogen sulphide and 
an extensive range of hydrocarbons, are discussed. 
In this discussion, plausible mechanisms are put 
forward for the origin of relatively complex mole
cules similar to those now found in biological 
material. The resulting pabulum will naturally 
accumulate century by century until in parts its 
complexity becomes sufficient for colloidal phe
nomena to play a part, and it is in a system of 
partially miscible liquids that the 'origin of life' 
is envisaged. It is possible that Oparin has taken 
rather too seriously Hopkins's epigrammatic 

description of the cell as a "dynamic equilibrium 
in a polyphasic system". 

The most important idea put forward in this 
book is the heterotrophic character of primitive 
living forms. It is argued that the autotrophic 
organisms developed from these primitive hetero
trophic forms when the latter had used up so 
much of the available complex material that a. 
new mode of metabolism began to have 'survival 
value'. The process would then continue in the 
manner generally assumed with the formation of 
free oxygen by the photosynthetic autotrophes, 
and lead finally to the evolution of oxygen-using 
organisms. 

The book is stimulating, instructive and, so far 
as the reviewer is competent to judge, reasonably 
accurate over matters of fact. The title-page would 
have been more descriptive of the contents if it 
had included as a sub-title "Dr. Opa.rin's answers 
to a scientific general knowledge paper". 

N. W.P. 

Symbolic Logic and the Philosophy of Science 
(I) An Introduction to Symbolic Logic 
By Sussanne K. Langer. Pp. 363. (London: 
George Allen and Unwin, Ltd., 1937.) 12s. 6d. net. 

(2) Grundziige der theoretischen Logik 
Von Prof. D. Hilbert und W. Ackermann. (Die 
Grundlehren der mathematischen Wissenschaften 
in Einzeldarstellungen mit besonderer Beriick
sichtigung der Anwendungsgebiete, Band 27). 
Zweite verbesserte Auflage. Pp. viii+ 134. (Ber
lin: Julius Springer, 1938.) 10.80 gold marks. 

(3) An Introduction to the Philosophy of 
Science 
By Prof. A. Cornelius Benjamin. Pp. xvi +469. 
(New York: The Macmillan Co., 1937.) 16s. net. 

(4) Die Bedeutung der Modernen Physik fiir 
die Theorie der Erkenntnis 
Von Dr. Grete Hermann, Dr. E. May, und Dr. 
Th. Vogel. Pp. viii +210. (Leipzig: S. Hirzel. 
1937.) 6.50 gold marks. 

(l)A KNOWLEDGE of the techniques of 
symbolic logic is now almost essential for 

an appreciation of modern philosophical thought, 
with its increasing dependence upon purely formal 
studies such as mathematical logic, semantics and 
the like. This introduction to the subject by the 
tutor in philosophy in Radcliffe College, which, as 
the author justly claims, is the first of its kind, is 
therefore particularly welcome ; especially as it is 

designed for students, who are often puzzled by 
the seeming unrelatedness of the different branches 
of the subject and by the varying terminologies 
used. 

The book is planned to show the connexions 
between the different branches of the subject, and 
is built around the two great achievements in 
symbolic logic-that masterpiece in logistics 
represented by the "Principia Mathematica" of 
Whitehead and Russell, and the Boole-Schroeder 
algebra. It is both a text-book with numerous 
exercises to train the student in the manipulation 
of symbols, and an essay on these forms of logic. 

Thus, anyone who masters the material pro
vided in the book will be well equipped to pursue 
the subject further for himself in one or more of 
the special branches. Furthermore, since the 
author lays special emphasis upon the principles of 
logical construction, the possibilities and limits of 
formalization, the fundamental types of formulre 
and the difference between fertile and sterile ideas, 
the student should also be in a position to under
stand the epistemological problems which arise in 
the contemporary philosophy of science. 

(2) The main structure of Hilbert and Acker
mann's work on 'theoretical' logic has been 
retained in the second edition, which appears now 
after an interval of ten years. In the meantime, 
the first volume of a comprehensive work in which 
Hilbert and his other collaborator, Bernays, have 
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