
ally useful in the discussion of coupled 
electrochemical reactions and cells with 
thermal gradients. 

Experimental implications of the 
theory are discussed throughout the 
book. For instance, the reader will be 
much interested in the treatment of cor- 
rosion reactions and the new idea that 
currents cannot be added algebraically 
in all rigor in the case of coupled elec- 
trode reactions. 

This timely and well-written book 
should prove most interesting and stimu- 
lating to electrochemists and physical 
chemists. 

PAUL DELAHAY 
Louisiana S ta te  Universi ty  

Introduction to Mathematical Logic. vol. 
1. Princeton Mathematical Series, No. 
17. Alonzo Church. Princeton Uni-
versity Press, Princeton, N. J., 1956. 
384 pp. $7.50. 

The  first volume of Alonzo Church's 
projected two-volume textbook on math- 
ematical logic is now available as No. 
17 in the Princeton Mathematical 
Series. Its excellence in every respect 
requires no comment. A revised and 
greatly expanded edition of the author's 
well-known contribution of 1944 to the 
Annals of Mathemat ics  Studies,  the 
work is addressed to beginners in logic 
who possess a respectable mathematical 
background. As the preface notes, it is 
also intended for use "within limita-
tions as a reference work." The princi- 
pal business at  hand is formalizing an 
object language, with theoretical syntax 
treated informally and semantical mat- 
ters introduced primarily to motivate 
interest in the uninterpreted logistic sys- 
tems. Generous footnotes together with 
special sections of the text give sources 
and fill in the historical background. A 
noteworthy feature is the large and 
varied collection of exercises. The prob- 
lems range from those suitable for rou- 
tine practice through others that are, in 
effect, "brief sketches of difficult de-
velopments to which whole sections of 
the main text might have been devoted." 

Volume I consists of an introduction 
and five chapters. In  the introduction 
the reader makes the acquaintance of 
proper and improper symbols, the logis- 
tic method, and the world of abstract 
objects-"meanings," propositions, truth- 
values, and functions-with the treat-
ment of proper names, and of sentences 
as names of a special kind, adopted with 
minor modifications from Frege. Chap- 
ter I develops the various theorems and 
metatheorems of the propositional cal-
culus in a formulation in which the prim- 
itive connectives are implication and a 
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constant f ,  the 0-ar)  connective denot- 
ing the truth-value falsehood in the in- 
tended principal interpretation. Chap-
ter I1 offers an alternative formulation 
in which the primitive connectives are 
implication and negation. The two sys- 
tems are shown to be equivalent, other 
formulations are developed, and various 
partial systems are considered. 

Chapter I11 develops simultaneously 
the various functional calculi of the 
first order, the device of axiom schemata 
making unnecessary the use of primitive 
rules of substitution. The subjects treated 
include consistency, the deduction theo- 
rem, and duality. Chapter I V  examines 
the pure functional calculus of first 
order, a system whose primitive symbols 
include all the propositional and func- 
tional variables but neither individual 
nor functional constants. Most of the de- 
velopments apply in both the previous 
formulation and in an alternative formu- 
lation in :vhich a finite number of axioms 
replace the axiom schemata. The sub- 
jects treated include Godel's complete- 
ness theorem. Lowenheim's theorem, 
and the solution of the decision problem 
in special cases. 

Chapter V offers proofs of consistency 
and completeness for some of the func- 
tional calculi of second order. I t  also 
considers certain axioms, including vari- 
ous axioms of infinity, that can be ex-
pressed in the notation of the system 
under investigation, and closes with a 
note on the ramified functional calculi 
of second order. A digression, occupy-
ing more than a third of the chapter, 
shows how postulates, either as added 
axioms of a logistic system or as prop- 
ositional functions, may serve as a basis 
for a special branch of mathematics.- 
J.T. 

Chemistry of Carbon Compounds. vol. 
111, pt. B. Aromatic Compounds .  E. 
H.  Rodd, Ed. Elsevier, Amsterdam- 
Princeton, 1956 (order from Van 
Nostrand, Princeton, N.J.). 1669 pp. 
Illus. $25. 

This book is a direct continuation of 
volume 111, part A, completing the sur- 
vey of aromatic compounds. The high 
standard of the previous volumes in the 
series is maintained, and there is a re-
markable uniformity in the presentation 
of chapters by different authors. The lit- 
erature seems to have been well covered 
up to about 1954 with occasional ref- 
erences to material published in 1955. 

The  chapters in this book serve as an 
excellent introduction to the study of a 
particular class of compound and for one 
seeking analogous reactions in a field 
other than his own. This subvolume cov- 

ers the chemistry of benzoquinones; oxy- 
gen-containing derivatives of phenols 
(salicylic acid, hydrolyzable tannins, and 
so forth); polyhydric aromatic alcohols 
and their oxidation products (phthalic 
acid, mandelic acid, and so forth); un- 
saturated benzene derivatives (styrene, 
cinnamic acid, and so forth); phenyl- 
benzenes; di-, tri-, and tetraphenylmeth- 
anes; di- and polyphenyl alkanes (para- 
cyclophanes, benzilic acid, chalkones, 
and so forth); quasi-aromatic com-
pounds (tropolone, diazocyclopentadi-
ene, and so forth); bicyclic condensed 
nuclei (naphthalene, azulene, indene, 
2nd so forth); and finally compounds 
with three or more condensed aromatic 
nuclei (anthracene, phenanthrene, and 
so forth). 

Historical accounts of the elucidation 
of the structure of natural products 
have, in general, been omitted and wisely 
so. I t  is good to see brief accounts of the 
biological aspects of various compounds 
or class of compound in the text. The 
mechanistic aspect of organic chemistry 
is not emphasized, but topics such as the 
Claisen rearrangement, ketene reactions, 
and t ro~olone chemistrv are dealt with 
competently and with restraint. Ample 
references are given throughout to recent 
work on the physical-organic aspects of 
the subject matter. 

The chapters on naphthalene, anthra- 
cene, and the more complex hydrocar- 
bons are inevitably condensed, and it is 
probable that a person desiring informa- 
tion on compounds in this section will 
consult the published volumes of Else-
vier's Encyclopedia of Organic C h e m -  
istry. However, this treatise is more 
pleasant to read than an encyclopedia, 
with numerous clear structural formu-
las breaking up the text. Misprints are 
few, the binding is good, and the book 
should withstand frequent consultation. 
It  is a book that all organic chemists 
will wish to possess. 

EDWARDLEETE 
University of California, Los  Angeles 
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Synthetic Polypeptides. Preparation, 

structure and properties. C. H. Bamford, 

A. Elliott, W. E. Hanby. Academic Press, 

New York, 1956. 445 pp. $10. 


Chemical Process Economics in Prac-
tice. J .  James Hur, Ed. Reinhold, New 
York; Chapman & Hall, London, 1956. 
115 pp. $3.95. 

T h e  Person behind the  Disease. Julius 
Bauer. Grune & Stratton, New York, 1956. 
136 pp. 

Y o u r  Child's Speech. A practical guide 
for parents for the first five years. Flora 
R. Schreiber. Putnam's, New York, 1956. 
256 pp. $3.50. 



T h e  Reactive Intermediates of Organic 
Chemistry. John E. Leffler. Interscience, 
New York, 1956. 275 pp. $6. 

T h e  Psychology of Sex Offenders. Al-
bert Ellis and Ralph Brancale. Thomas, 
Springfield, Ill., 1956. 132 pp. $3.75. 

Modern Instruments in Chemical Anal- 
ysis. Frank M. Biffen and William Sea- 
man. McGraw-Hill, New York, 1956. 333 
p p  $7.50. 

Atomic Energy for Your Business. To-
day's key to tomorrow's profit. Arnold 
Kramish and Eugene M. Zuckert. McKay, 
New York, 1956. 269 pp. $3.95. 

Wing Theory. A. Robinson and J. A. 
Laurmann. Cambridge University Press, 
London, 1956 (order from Cambridge 
University Press, New York). 569 pp. 
$13.50. 

History of Analytic Geometry. Scripta 
Mathematica Studies, Nos. 6 and 7. Carl 
B. Boyer. Scripta Mathematica, Yeshiva 
University, New York, 1956. 291 pp. $6. 

Strahlendosis und Strahlenwirkung. 
Tafeln und erlauterungen unterlagen fur 
den strahlenschutz. B. Rajewsky. Thieme, 
Stuttgart, 1956 (order from Interconti-
nental Medical Book Corp., New York 
16). 486 pp. $8.60. 

Rheology, Theory and Applications. 
vol. 1. Frederick R. Eirich. Academic 
Press, New York, 1956. 761 pp. $20. 

Biological Treatment of Sewage and 
Industrial Wastes. vol. I. Aerobic Oxida-
tion. Brother Joseph McCabe and W. W. 
Eckenfelder, Jr., Eds. Reinhold, New 
York; Chapman & Hall, London, 1956. 
393 pp. $10. 

Tables of Physical and Chemical Con- 
stants and Some Mathematical Functions. 
Originally compiled by G. W. C. Kaye 
and T.  H. Laby. Prepared under the di- 
rection of an editorial committee. Long- 
mans, Green, New York, ed. 11, 1956. 
233 pp. $5. 

Lehrbuch der Tropenkrankheiten. Ernst 
G. Nauck. Thieme, Stuttgart, 1956 (order 
from Intercontinental Medical Book Corp., 
New York 16). 432 pp. $15.25. 

T h e  Compleat Cruiser. The art, prac- 
tice and enjoyment of boating. L. Francis 
Herreshoff. Sheridan House, New York, 
1956. 372 pp. $5. 

Organic Syntheses. An annual publica- 
tion of satisfactory methods for the prepa- 
ration of organic chemicals. vol. 86. N. J. 
Leonard, Ed. Wiley, New York; Chapman 
& Hall, London, 1956. 120 pp. $3.75. 

Man of High Fidelity: Edwin Howard 
Armstrong. Lawrence Lessing. Lippincott, 
Philadelphia, 1956. 320 pp. $5. 

Phase Diagrams in Metallurgy. Their 
development and application. Frederick 
N. Rhines. McGraw-Hill, New York, 1956. 
340 pp. $12. 

T h e  Study of Plant Communities. An 
introduction to plant ecology. Henry J. 
Oosting. Freeman, San Francisco, ed. 2, 
1956. 440 pp. $6. 

International Review of Cy to lo~y .vol. 
V. G. H. Bourne and J. F. Danielli. Eds. 
Academic Press, New York, 1956. 570 pp. 
$1 1.50. 

Stormy Life. Memoirs of a pioneer of 
the air age. Ernst Heinkel. Jiirgen Thor-
wald, Ed. Dutton, New York, 1956. 256 
PP. $5. 
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Miscellaneous Publications 

(Inquir ies  concerning these publications should be  
addressed, not  to  Science, but  t o  the publisher or 
agency sponsoring the  publication.) 

T h e  Geology and Vertebrate Paleontol- 
ogy of Upper Eocene Strata in the North- 
eastern Part of the Wind River Basin, 
Wyoming. pt. 2, T h e  Mammalian Fauna 
of the Badwater Area. Smithsonian Misc. 
Coll., vol. 131, No. 8. C. Lewis Gazin. 
Smithsonian Institution, Washington, 
1956. 35 pp. 

Rauwolfia and Its Alkaloids. A biblioe- -
raphy : chemistry, pharmacology, phar-
macognosy, therapeutic uses. Penick Re-
search Div. S. B. Penick & Co., New York 
8, 1956. 50 pp. 

Chemical and Mechanical Stabilization. 
Highway Research Board Bull. 129. Na- 
tional Academy of Sciences-National Re-
search Council, Washington, 1956. 110 
p p  $2.25. 

Institute of Medical and Veterinary 
Sciences, South Australia, Seventeenth 
Annual Report of the Council. July 1954- 
June 1955. Institute of Medical and Vet- 
erinary Science, Adelaide, Australia, 
1956. 113 pp. 

Novitates Himalaicae-I. Bulletin of 
Botany, vol. 2, No. 3. British Museum 
(Natural History) London, 1956. 1.7 pp. 
10s. 

Emergency Medical Care in Disaster, n 
Summary of Recorded Experience. A spe- 
cial report prepared for the Committee on 
Disaster Studies. Disaster Study NO. 6. 
National Academy of Sciences-National 
Research Council, Washington, 1956. 75 
PP. 

Teachers of Children who are Partially 
Seeing. A report based on findings from 
the study "Qualification and Preparation 
of Teachers of Exceptional Children." 
Romaine P. Mackie and Edith Cohoe. 
U.S. Office of Education, Washington, 
1956 (order from Supt. of Documents, 
GPO, Washington 25). 71 pp. $0.30. 

T h e  Hazards to M e n  in Ships Lost at 
Sea, 1940-44. Medical Research Council 
Special Report Series, No. 291. R. A. Mc- 
Cance, C. C. Ungley, J. W. L. Crosfill, 
and E. M. Widdowson. H. M. Stationery 
Office, London, 1956. 44 pp. 5s. 

Laboratory Manual for Students of 
Agronomy. L. 17. Graber. Wm. C. Brown, 
Dubuque, Iowa, ed. 9, 1956. 

Department of Scientific and Industrial 
Research, New Zealand, Departmental 
Handbook. Information Series, No. 9. 
Information Bureau, DSIR, Wellington, 
N.Z., ed. 3, 1956. 71 pp. 

T w o  New Species of Philogenia From 
the Panama Canal Zone (Odonata: Co- 
enagriidae). Bull. of the Florida State 
Museum, Biological Sciences, vol. 1, No. 
4. Minter J. Westfall, Jr., and Robert B. 
Cummings. University of Florida, Gaines- 
ville, 1956. 12 pp. $0.25. 

John nnd Mary R. Mnrkle Foundation, 
1955-1956 Annual Report. John and 
Mary R. Marltle Foundation, New York 
17, 1956. 79 pp. 

Publication Index 1950-1955. High-
way Research Board. National Academy 
of Sciences-National Research Council, 
Washington 25, 1956. 103 pp. $1.95. 

Further Data on African Parasitic 
Cuckoos. Proceedings of the United 
States National Museum, vol. 106, No. 
3374. Herbert Friedmann. 32 pp. U.S. 
National Museum, Smithsonian Institu-
tion, Washington 25, 1956. 

New York State Museum and Science 
Service, Lists of Publications. New York 
State Museum and Science Service, Al- 
bany l ,  N.Y. Free. 

Home Health Emergencies. A guide to 
home nursing and first aid in family health 
emergencies. Medical Department, Equi- 
table Life Assurance Society of the United 
States, New York 1, 1956. 256 pp. Avail- 
able on request. 

T h e  Relations Between Scientific Re- 
Search i n  the Universities and Industrial 
Research. A report on conditions in Great 
Britain. V. E. Cosslett, Ed. International 
Association of University Professors and 
Lecturers, London, 1955. 187 pp. 15s. 

United Kingdom Postgraduate Awards 
(Fellowships, Scholarships, Grants, Etc.)  
1956-57. List of awards tenable at Uni- 
versities in the United Kingdom. Short 
list of awards tenable overseas. Associa-
tion of Universities of the British Com- 
monwealth, London, W.C.1, ed. 9 revised, 
1956. 130 pp. 

T h e  Anthropometry of Working Posi- 
tions. I .  A Preliminary Study.  WADC 
Technical Report 54-520. ASTIA Docu- 
ment No. AD 39439. H.  T.  E. Hertzberg, 
Irvin Emanuel, and Milton Alexander. 
Wright Air Development Center, Wright- 
Patterson Air Force Base, Ohio, 1956 
(order from ASTIA Document Service 
Center, Knott Building, Dayton 2, Ohio). 
12 PP. 

Annuaire Hydrologique de la France, 
1955. Socittt Hydrotechnique de France, 
Paris VII, 1956. 206 pp. 

Breeding and Other Habits of Casqued 
Hornbills (Bycanistes Subcylindricus). 
Smithsonian Misc. Coll., vol. 131, No. 9. 
Lawrence Kilham. Smithsonian Institu-
tion, Washington 25, 1956. 45 pp. 

Federal Funds for Science. V. T h e  Fed- 
eral Research and Development Budget, 
Fiscal Years 1955, 1956, and 1957. NSF 
56-19. National Science Foundation, 
Washington, 1956 (order from Supt. of 
Documents, GPO, Washington 25). 47 
p p  $0.35. 

Inter-American Tropical T u n a  Com-
mission, Annual Report, 1955. The Com- 
mission, La Jolla, Calif., 1956. 95 pp. 

Ancient and Modern Man  in South-
western Asia. Henry Field. University of 
Miami Press, Coral Gables, Fla., 1956. 
342 pp. 

Curing of Concrete, 1925-1955. High-
way Research Board Bibliography 18. 
National Academy of Sciences-National 
Research Council, Washington, 1956. 98 
pp. $1.80. 

T h e  Physics of Nuclear Reactors. A 
conference arranged by the Institute of 
Physics, London, 3-6 July 1956. British 
Journal of Applied Physics, Suppl. No. 5. 
The Institute of Physics, London, 1956. 
112 pp. 25s. 

American Museum of Natural History, 
Eighty-Seventh Annual Report, July 1955, 
through June 1956. The Museum, New 
York, 1956. 75 pp. 

SCIENCE, VOL. 124 


