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Exciting Demonstrations in

SECONDARY PHYSICS
Central Scientific is proud to have been chosen by Dr.

Julius Miller to manufacture these new ideas in physics teach-
ing pieces. Each is designed to be large enough for classroom
demonstration yet perfectly suitable for individual student
experimentation.

1. Rotational Forces connected with jet and rocket propul-
sion can be shown by changing the orifice in the driving
CO2 cartridge producing proportional changes in rota-
tional velocity and time-energy relationship. No. 76176
complete with a supply of cartridges $29.50

2. Forces of Thermal Expansion and contraction in a mass
due to the addition or loss of heat energy are dynamically
evidenced by the loud snap of breaking drive pins as the
mass changes length. A built-in manifold gas burner sup-
plies the heat. No. 77430 with drive pins and burner. $49.50

3. Temperature Coefficient of Resistance of an electrical
conductor becomes immediately visible when a built-in gas
burner heats the conductor causing a glowing bulb to go
out. Cooling brings it quickly back to its original brilliance.
No. 83064 with bulb and burner $37.50

Cenco manufactures and markets many such educational
pieces for every field of science. Call your local Cenco sales-
man or write for more information.

elusion of such topics in a textbook for advanced un-
dergraduate students is to be welcomed. Although they
are generally considered the field of specialists, they
are important enough to justify giving undergraduate
students a basic idea of the question. The authors have
proved it possible.

As a general procedure, the authors start from a sum-
mary of known experimental facts, proceed by straight-
forward reasoning to a rigorous theory, and solve sev-
eral important examples to link theory and problems.
Every chapter ends with a collection of interesting
problems, mainly of a practical kind (the answers to
odd-numbered ones are given). Giorgi's rationalized sys-
tem of units is used throughout the text. The exposi-
tion and general aspect are clear and pleasant; there
are useful figures and tables. But the book lacks a gen-
eral list of references: literature is referred to only in
a few chapters. Although the book is a very good one
indeed, every student can benefit by looking through
more than one textbook.

The contents include a summary of vector analysis,
a practical treatment of boundary problems, a short in-
troduction to the mechanism of metallic conduction and
to transient behavior of a circuit under a slowly vary-
ing emf, plane and spherical electromagnetic waves, re-
flection and refraction, and waveguides. Anisotropic ma-
terials are alluded to on several occasions, but are not
handled in this book.

X-Ray Absorption and Emission in Analytical
Chemistry. Spectrochemical Analysis with X-Rays.
By H. A. Liebhafsky, H. G. Pfeiffer, E. H. Winslow,
P. D. Zemany. 357 pp. John Wiley & Sons, Inc., New-
York, 1960. $13.50. Reviewed by Harry C. Baden,
Eastman Kodak Company.

* I ^HE publication of this book will be welcomed by
•*• the practicing analyst, for the authors have pro-

duced a usable handbook on x-ray spectrochemical
analysis. With instrument manufacturers providing in-
creased automation, greater precision and speed of
analysis, x-ray spectroscopy is being increasingly ap-
plied in the modern analytical laboratory. The authors,
fully experienced in this technique, present a complete
resume of the field as it is known today. To the ana-
lytical chemist who is just beginning to employ x-ray
spectroscopy and to one who must consider the ad-
visability of doing so, this book is particularly pertinent.

The origin and properties of x rays are traced histori-
cally in the introductory chapters, many sections of
which are headed interestingly by quotations from origi-
nal publications. A logical sequence of absorptiometry,
thickness measurement, and emission spectroscopy fol-
lows. Many specific examples from the literature as
well as hitherto unpublished experiences from the au-
thors' laboratories well illustrate the sensitivity and
precision obtainable by these x-ray techniques. For the
analyst, discussion of the problems of excitation effi-
ciencies, and matrix or interelemental absorption and
enhancement effects, and the treatments of pulse height
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WALLOPS
AMERICA'S

SCIENTIFIC ROCKET RANGE

FOR THE SPACE AGE

Wallops Space Flight Station is located on Virginia's historic
Eastern Shore a scant 120 air miles from the Nation's Capital.
Here on the beaches, where the famed wild ponies of Chincoteague
run free, the mysteries of the cosmos are explored.

A part of the NASA complex, Wallops is a complete launching
facility equipped with tracking and data collection systems.
More than four hundred launchings are planned for 1961,
ranging from small ARCON sounding rockets probing the outer
edges of the atmosphere to powerful SCOUT rockets
orbiting scientific satellites.

You can be sure to play an important role in the nation's space
effort when you join NASA. For detailed information about
outstanding professional opportunities, address your inquiry
to the Personnel Director.

NASA Wallops Space Flight Station, Wallops Island, Va.—
NASA Ames Research Center, Mountain View, Calif.—NASA Flight
Research Center, P.O. Box 237, Edwards, Calif.—NASA Goddard
Space Flight Center, Greenbelt, Md.—NASA Langley Research
Center, Hampton, Va.—'NASA Lewis Research Center, Cleveland
35, Ohio-NASA Marshall Space Flight Center, Huntsville, Ala.
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For our Journal

NUCLEAR
PHYSICS

•I we introduce a

Personal Subscription

Scheme

8 volumes (21-28, 1961)
at the total price of
S 20.00

For further information,
please write to —

NORTH-HOLLAND PUBLISHING COMPANY
P.O. Box 103 - Amsterdam

RESEARCH
PHYSICIST

Our Research Division has an opportunity
for a research physicist to perform basic re-
search in semiconductor materials, especially
germanium and silicon. May be required to
direct a small group of engineers and tech-
nicians. Ph.D. or D.Sc. required. The Re-
search Division is located in Bloomfield,
N. J., a suburb of the New York City metro-
politan area.

Address inquiries and resumes to:

Dr. A. M. Skellet,
Director of Research

Tung-Sol Electric Inc.
200 Bloomfield Ave.

Bloomfield, N. J.

TUNG-SOL ELECTRIC INC.

"One of America's Most Distinguished
Electronics Firms"

analysis, and statistics, and error measurement are com-
petently presented and are most valuable. Being de-
signed primarily for the analytical chemist, a brief sec-
tion of notes on currently available, representative
equipment is included, as well as a modest but ade-
quate presentation of the necessary physics and elec-
tronics.

References cited date only through 1957; thus it is
fortunate that three of the authors compile and publish
a biennial review of recent advances in x-ray spectro-
chemical analysis (see Analytical Chemistry), which
will aid in updating the book.

Hochbelastbare Wasserstoff-Diffusions-Elektro-
den fur Betrieb bei Umgebungstemperatur und
Niederdruck. (High-drain hydrogen-diffusion-elec-
trodes operating at ambient temperature and low pres-
sure.) By Eduard Justi, Manfred Pilkuhn, Wolfgang
Scheibe, and August Winsel. 235 pp. Akademie der
Wissenschaften und der Literatur, Mainz, Germany,
1959. Paperbound, DM 22.40. Reviewed by H. A.
Liebhajsky, General Electric Research Laboratory.

PART of the large new research effort on old meth-
ods of energy conversion is directed toward the fuel

cell, which differs from the other devices involved in
that it converts chemical energy directly into electrical.
(See an earlier book review in Physics Today, Dec.
1960, p. 58.) The present book is a welcome account
of intensive fuel-cell research carried out under indus-
trial sponsorship during the last decade by Professor
Justi and his colleagues in West Germany. As its title
shows, the book is concerned mainly with the hydrogen
electrode. The completeness of the information released
on this electrode betokens unusually enlightened spon-
sorship, and encourages one to anticipate early similar
treatment for the oxygen electrode.

The most difficult of fuel-cell problems is to attain
satisfactory electrode reactivity (hence, current den-
sity) under advantageous conditions. Justi and his col-
laborators have solved this problem for the hydrogen
electrode by using two kinds of nickel (carbonyl and
Raney) to give a microporous structure, in which the
pores facing the electrolyte are smaller than those fac-
ing the gas. Others have used this structure, but no one
in this reviewer's opinion has produced a better and
more convenient hydrogen electrode for high current
densities.

After a short and adequate introduction, the book
proceeds to a theoretical treatment of the processes at
a simple hydrogen gas-diffusion electrode, as the elec-
trodes under discussion are called. The treatment is
particularly noteworthy in that it strongly emphasizes
the kinetic point of view over the thermodynamic; it is
founded on the realization that the rates of physical,
chemical, and electrochemical processes at the elec-
trodes of a fuel cell determine whether or not electrons
originally resident in the fuel can be made to flow use-
fully through an external circuit to be captured by oxy-
gen. Such treatment cannot in the present state of our
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