THE WELGH GRYO-
REFRIGERATOR IS A
NEW GONVENIENGE
FOR LN, USERS

How convenient depends on
whether you have . . . watched an
experiment evaporate because your
LN2 (liquid nitrogen) delivery was late

. or gone to the dewar and found
it was dry ... or run down the hall
to “borrow a cup”. .. or been just plain
fed up because you don't use LN2
often enough to guarantee its availability
when you need it. If you have been
inconvenienced by LN2, why not invest
$375 in a permanent cold source, a Welch
Cryogenic Refrigerator? It's a low cost
way to declare your independence
from LN2 troubles. Slightly more than
one foot high, it weighs only 12 pounds...
really portable.

The Welch Cryogenic Refrigerator
operates on a standard laboratory source
of compressed air to obtain temperatures
in the -140° C region. There are specific
models at $395 for CEC, GE, NRC and
Veeco leak detectors. A general purpose
unit is available at $375 which can be
adapted for applications in mass spec-
trometry, gas chromatography, solid state
circuit production, tissue freezing, etc.

If you'd like to declare your inde-
pendence from LN2 ask for Bulletin 112.
Call or write The Welch Scientific Company,
7300 N. Linder Ave., Skokie, lllinois 60078,
Telephone 312/677-0600
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slecting diffusion and double-injection
effects. The results of the formal theory
are compared with experimental re-
sults for anthracene and especially
with Many's work on iodine. In the
last chapter some applications are de-
scribed, such as the cadmium-sulphide
solid-state triode (after Ruppel and
Smith) and Weimer’s triode. A great
number of references and an index
are included.

This book on a very special field is
in fact—as intended by the author—
a report on what has been done in
the field of space-charge conduction in
solids, trying to combine the results
of experiments with a theory de-
veloped step by step with a lot of
simplifications. It will be, however,
very valuable for people working in
the field as a condensed treatment ol
different investigations and experi-
mental results. The book fulfills the
purpose stated by its author in the
preface as a stimulator for discussion
and research in this special field of
solid-state physics.

. %

A specialist in electronics, H. ]J. Hagger
is associated with Albiswerk|Ziirich in
Switzerland.

For physical metallurgists

ALLOY PHASE EQUILIBRIA. By A. Prince.
290 pp. American Elsevier, New York,
1966. $30.00

by H. M. Otte

Phase diagrams, equilibrium diagrams
or constitutional diagrams, as they
are variously called, are convenient
methods [or concisely plotting the
equilibrium relationships in a system
ol chemical reactants, which, in the
case of the book under review, are
confined to metals and alloys. J. Wil-
lard Gibbs may, without much fear
ol contradiction, be called the “father"”
of phase diagrams, although, as with
much of Gibbs's work, his publica-
tions went unnoticed for many years
(until the turn of the century). The
present volume, then, deals with alloy
phase equilibria only. It does not at-
tempt to trespass on the complemen-
tary fields of the kinetics of phase
transformations, and only passing ref-

erence is made to the structural ap-
proach to alloying behavior, adequately
covered in other textbooks.

Phase diagrams, by their nature,
only consider thermodynamically equi-
librium conditions. They give no clues
as to the rates ol reaction, they yield
no information on the effect of point
and line defects on the properties of
the phases, they say nothing about the
phase distribution morphologically,
and they ignore surface boundaries and
strain energy ecffects in transforma-
tions. Data on these topics are never-
theless frequently gathered in the
course of the determination of a phase
diagram. A wuseful check on the ex-
perimentally determined phase equi-
libria is provided by the application
of thermodynamics, whereby also ex-
tension is possible to regions difficul
to establish by experiment. Conse-
quently, the first two chapters are
devoted to a consideration of thermo-
dynamics, but rigor in treatment is
deliberately diluted in an attempt to
aid comprehension. Considerably more
emphasis has been put on the thermo-
dynamic approach compared with the
majority of previous works.

Binary systems are treated fully
(five chapters), ternaries more selec
tively (six chapters), and quaternaries
covered in one chapter at the end of
the book. Diagrams are
dispersed

generously
throughout the text, and,
once past the binaries, are two-tone
(black and red). This is of con-
siderable assistance in thinking three-
dimensionally. Also, at appropriate
points throughout the book, reference
is made to actual alloy systems.

Recent Russian work (principally
by L. S. Palatnik and A. 1. Landau)
on the application of topo-analytical
methods to the study of phase di-
agrams is introduced towards the end
of the book (chapter 14).

From the dust jacket we gather
that Alan Prince graduated from Shel-
field University, England, in 1948 and
during the last few years has been
chief metallurgist at the General Elec-
tric Company, Hirst Research Center.
Together with J. L. Haughton he also
compiled the second edition of The
Constitutional Diagrams of Alloys: A
Bibliography (1956), an Institute of
Metals (London) monograph. The
book under review is a highly spe-



engineers & physicists

cialized one even though the principles W&M%

expounded in it are of wider applica- o
tion; nonetheless it is likely to find I I
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H. M. Otte is manager of the Maferials

Research Laboratory at the Martin Com-

pany in Orlando, Florida. Serva’s leadership for today's IR and UV uses is recognized. Using ad-
vanced techniques to create new products and new systems, applications
of optical sensors is an art of Servo. Engineers and scientists who can
make significant contributions are urged to investigate the following imme-
diate positions.
Optical Engineer—Minimum M.S. with background knowledge of techniques
3 and methods of optical component fabrication, to design optical elements
H dl-od namlc rohlcms and systems working from broad customer/system needs and/or specifica-
y y l] tions. Should have the ability to meet and converse with customers to help
them decide what they need. Supervisory experience helpful but not neces-
sary. Ability to work with EEs and MEs is required.

METHODS IN COMPUTATIONAL PHYS- Electrical Engineers—With ability to do circuit design, to evaluate designs
s _ of others, to translate customer/systems needs into working hardware, to
ICS. Advances in Research and Appli- supervise technicians and other engineers, and to plan and implement a

project without straying from the budget. Capability to conceive and write

cations. Vol. 4, Applications in Hydro- !
proposals, make presentations to customers and corporate personnel, and

dynamics. Berni Alder, Sidney Fernbach, the ability to communicate with customers and potential customers is
Manuel Rotenberg, eds. 385 pp. Aca- desirable.
demic Press, New York, 1965. $14.00 NEW ADVANCED DEVELOPMENT GROUP—Offers opportunities in a diver-

sity of projects for talented people who expect to be well paid. We want
self-starters who can initiate projects and follow through for the following

b}' J . Gillis positions:
: : S £ 5 Solid State Physicists-Experimentalists—Minimum M.Sc. level with some
This volume, like its immediate pre- knowledge of theory and strong lab background. Additional background in
A microwave technigues helpful but not necessary. Familiarity with measur-
decessor, is devoted to hydrodynam- ing technigues and instrumentation required.

Microwave Solid State Engineer—Minimum M.Sc. level. Knowledge of and
experience in newest devices and technigues.

is up to the usual high standard For an interview at your convenience, send resume in confidence to:
of the series, and all that the re- Arthur P. Levine, or call (516) 938-9700 collect.

viewer can do is give some idea of o4 /. servo corporation of america

the contents Sel" O 111 new south road = hicksville, new york 11802
The first paper, by Leith on nu ArFqagl Qoo anlove:

merical simulation of the earth’s at-

mosphere, describes the system set up

and the precautions found necessary. ’

No actual results are given. The

paper by Bryan on nonlinear effects

in wind-driven ocean circulation in- = o

cludes a critical comparison between Metallurgy or SOIId state PhYSIcs
and

linear theory and observation,

also an estimate of what nonlinear The individual we seek must have a strong desire to apply basic
theory can do to bridge the gap. research techniques to the solution of contemporary materials
problems. He will participate in the selection and formulation of
such problems and direct the progress of these investigations.

ics and related subjects. The work

Lewis’ article on numerical analytic

continuation is interesting mathemat-

ics, relevant here in that hydrody- Current studies of this type include:

namic problems have often to be in- An investigation of the deformation mechanics of
hcp metals and their alloys.

A determination of the relative importance of various
diffusion paths (i.e. surface, grain boundary, bulk)

verted in some way to make them
“well posed.”

Following Chahine’s article on in the solid state joining process
hock waves in the Boltzmann equa- ) :
s_mck pyaves | -mic]el in A study of the effects generated when materials are
tion we have t 1? 0:1.-,&-‘] C I. : subject to high amplitude shock waves.

I 9 ' aviland on < . . : .

the book, that by : 4l An analysis of the fiber reinforced metal matrix com-
Monte Carlo attack on two molecu- posite as a load bearing structure (i.e. microscopic
lar-flow problems: heat flow between exploration of the dislocation buildup in the vicinity
parallel walls and the plane shock of the fiber).

p " WL itable for We invite your inquiries. Contact Mr. James M. Montgomery,
wave. Both problems ar “'ll”" Professional Placement, Los Angeles Division, Nor?rh
Monte Carlo treatment, since 1in both American Aviation, Inc., 5701 West Imperial Highway,

there are large bodies of results ob- Los Angeles, California 90009.
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Py on various ,Ipl.ﬂ.nxim;ni\'(‘ as- All qualified applicants will receive consideration for employment without

regard to sex, race, creed, color, or national origin.

sumptions. The most effective use of

: . is after all to
Monte Carlo methods is alter a - AR o
test an hypothesis or select among North American Aviation LMSLOSA“gdes iy
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