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THE IBEA THAT GREW FOR 100 YEARS

First practical diode for amplifier, shown here
held by tweezers, was jointly developed by
A. E. Bakanowski and A. Uhlir.

At Bell Laboratories, M. Uenohara (left) adjusts his reactance amplifier, assisted by
A. E. Bakanowski, who helped develop first suitable diode. Extremely low “noise” is
achieved when certain diodes are cooled in liquid nitrogen.

How basic scientific ideas develop in the
light of expanding knowledge is strikingly illus-
trated by the development of Bell Laboratories’
new “parametric’’ or ‘“‘reactance” amplifier.

Over 100 years ago, scientists experiment-
ing with vibrating strings observed that vibra-
tions could be amplified by giving them a push
at strategic moments, using properly synchro-
nized tuning forks. This is done in much the
same way a child on a swing “pumps” in new
energy by shifting his center of gravity in step
with his motion.

At the turn of the century, scientists theo-
rized that electrical vibrations, too, could be
amplified by synchronously varying the react-
ance of an inductor or capacitor. Later amplifiers
were made to work on this principle but none
at microwave frequencies.

Then came the middle 50’s. Bell Telephone
Laboratories scientists, by applying their new
transistor technology, developed semiconduc-
tor diodes of greatly improved capabilities.
They determined theoretically kow the electri-
cal capacitance of these new diodes could be
utilized to amplify at microwave frequencies.
They created a new microwave amplifier with
far less “noise” than conventional amplifiers.

The new reactance amplifier has a busy
future in the battle with ‘“noise.” At present,
it is being developed for applications in tropo-
spheric transmission and radar. But it has
many other possible applications, as well. It
can be used, for instance, in the reception of
signals reflected from satellites. It is still another
example of the continuing efforts to improve
your Bell System communications.

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT



The baff.rn door is “Wide Open”
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The Barn Door is literally “wide open” at NBCo and out
of it have come more than 100 items we jokingly refer to as
“Barnyard Biochemicals”. These are the various chemicals .
of direct animal origin—Cephalin, Lecithin, Enzymes, Blood

derivatives, etc. These are of tremendous importance as = —-—""—"-~—~"—"—"T""—"7j
sources of active principles. It is from materials of direct } ?Ail\ll:z%HFO{?ggoU% AEr'i\E_%G {
animal source that many new approaches may still be evolved. | CONTAIN’IN G MORE THAN 2600 !
These “Barnyard Biochemicals” are among the more than { ITEMS. FILL OUT COUPON AND :
2,600 products offered by NBCo, the largest Research | MAIL TODAY FOR YOUR COPY. |
Biochemicals House on the globe featuring complete inven- } sc {
tories of highest quality Biochemicals at economical prices | MMt I
and instant service. = ORGANIZATION {
{ ADDRESS }
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21010 MILES AVENUE «  CLEVELAND 28, OHIO 1
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Cooke laboratory microscopes . . . superior optical

performance . . . clean design . . . precision construction . ..
for maximum operator convenience and efficiency . . . for long-term, trouble-free service.
Manufactured at York in England . . . specifications on all models available on request.
Brorocrcar BY2L (illustrated upper left), 30X to 1000X, $435.
MEeTaLLurGIcAL BT2 (illustrated upper right), 100X to 1000X, $489.
StEREOScoPIC B1683, 20X fixed magnification, built-in focusable illuminator, $165.

91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO
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FOURTH INTERNATIONAL CONFERENCE ON

ELECTRON MICROSCOPY

Quatrieme Congres International de Microscopie Electronique
Vierter Internationaler Kongress fur Elektronenmikroskopie

Berlin, 10th-17th September 1958

Proceedings—Volume I

Physical Technical Part

Edited by Professor Dr. GOTTFRIED MOLLENSTEDT, Tiibingen, Dr. HEINZ NIEHRS
and Professor Dr. ERNsT Ruska, Berlin

Quarto. With 1026 illustrations. xx - 851 pp. 1960 (109 contributions in English, 23 in French and
99 in German). Cloth. DM228.

Of interest to: Chemists, Analytical Chemists, Physiochemists, Fibre Research Chemists and Technologists,
Mining Industry, Photo-chemical Industty, Colloid Chemists, Crystallographers, Metallurgists, Food and
Luxury Goods Chemists, Physicists and Physics Technicians.

Proceedings—Volume II

Biological Medical Part

Edited by Professor Dr. WOLFGANG BARGMANN, Kiel, Dr. DIETRICH PETERS,
Hamburg, and Dr. CARLHEINRICH WOLPERS, Liibeck.

Quarto. With 650 illustrations. xv - 639 pp. 1960 (91 contributions in English, 18 in French and
57 in German). Cloth. DM196.

Of interest to: Anatomists, Bacteriologists, Biologists, Botanists, Physiological Chemists, Cytologists,
Endocrinologists, Hygienists, Cancer Researchers, Microbiologists, Neurologists, Pathologists, Protozoolo-
gists, Radiobiologists, Serologists, Tuberculosis Researchers and Virologists.

Biology and medicine, exact natural sciences and technical science owe to the invention of the
electron microscope an increase of knowledge and perception, to an extent which some years ago
would have been regarded as impossible.

Each volume can be purchased separately. The work will be supplied through scientific booksellers.
Detailed prospectuses with a complete list of contents from: Springer-Verlag, 3 Heidelberger Platz,
Berlin-Wilmersdorf (West).

SPRINGER-VERLAG « BERLIN « GOTTINGEN « HEIDELBERG
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NASA announces. ..

THE TRANSFER OF THE DEVELOPMENT
OPERATIONS DIVISION OF THE ARMY BALLISTIC
MISSILE AGENCY TO THE NATIONAL

AERONAUTICS AND SPACE ADMINISTRATION

Dr. Wernher von Braun, director of the new NASA Marshall Space Flight Center in Huntsville, Ala., pictured with NASA’s Mercury Astronauts

Dr.Wernher von Braun and his space team join NASA

The National Aeronautics and Space Ad-
ministration leads the nation’s efforts to
find, interpret and understand the secrets of
nature as they are revealed in the laboratory
of space.

This vigorous effort requires boosters for
space vehicles which greatly exceed the
thrust of any boosters currently available.
For this reason, the $100 million Huntsville
plant, together with its famous space team,
are being transferred to NASA. The new
NASA facility in Huntsville will be knmown
as the George C. Marshall Space Flight
Center. :

NASA is now the largest civilian research
organization in the United States. For details
about outstanding professional opportuni-
ties, address your inquiry to the Personnel
Director of any of these NASA centers:

NASA Goddard Space Flight Center
Washington 25, D. C.

NASA Flight Research Center
Edwards, California

NASA George C. Marshall Space Flight Center
Huntsville, Alabama

NASA National Aeronautics and Space Administration

29 APRIL 1960



Basic concepts,

fields, operations in

higher mathematics explained
on a non-technical level!

GREAT IDEAS IN MODERN MATHEMATIGS,
THER NATURE AND USE, J. Singh, only $1.55

Number theory ® calculus
vectors ® infinite series ®
transfinite numbers ® sets
® integrals ® groups ¢ Eu-
clidean and non-Euclidean
His

geometries ® calculus of

probability ® permutations,

mathematical logic,

This is the first non-technical account of the major ideas of
modern mathematics.
man or for a student of higher mathematics,
important areas and topies as calculus, symbolic logic,
and groups,
numbers,
tions,
explains,
Riemann,
Cantor,
TFisher,
Neumann,
TFor each of the topics which he discusses Mr.
a historical introduction to the developments which led to
it, the basic ideas,
interest,
making clear the ideas of modern mathematies in
terms and in
algebra is needed to follow the discussion.
foremost Indian

Written for either an intelligent lay-
it covers such
sets
vectors, transfinite
differential equa-
It analyzes,
men as
Birkhof?,
Termat,
von

non-Euclidean geometry,
caleulus of probability, matrices,
and similar material,
evaluates the contributions of such
Whitehead, Abel, Bridgman,
Carnap, Dedekind, Eddington, Einstein,
Tourier, Gauss, Goedel, Kronecker, Lebesque,
and many others.

and
Russell,

Singh gives

their significance, and their applications.
is not historical, but explaining—
simple
No mathematics beyond high school
Mr. Singh, a
1s one of these remarkable ex-

however,
words.

engineer,

positors who appear only once or twice in a generation. Like
. d’Abro, Banesh Hoffmann, George Gamow, and Lord
Russell, he has the gift of crystalline exposition, and the

ete.

knack of seeing which

ideas are potentially difficult for the

layman or student.

Other Dover Books

BK565-6. PHYSICS, THE PIONEER SCIENCE, L. W.
Taylor. TUnabridged reprinting of major work. Presents
mechanics, heat, sound, light, electricity in detailed his-
torical background, so that reader perceives meaning of
physical ideas, gradual development of knowledge, rea-
sons for physical concepts. Quotes many original docu-
ments. ‘“A real contribution to the literature of physics,
as judged both by its contents & its style . . the
publishers are to be complimented,”” REV. OF SCIEN-
TIFIC INSTRUMENTS. Over 750 illustrations, 2 color
plates. Total 1,000 pages. Two vol. set.

Set, paperbd. $4.00

BKG27. THE SKY AND ITS MYSTERIES, E. A.
Beet. Noted British astronomer in non-technical account
of modern astronomy: stellar energy, life on other
planets, observation, etc. 62 illustrations, fold out map.
238pp. 5% x T%. Clothbd. $3.00
BK626., ORDER & CHAOS IN THE WORLD OF
ATOM C. Saunders, R. E. Clark. Very unusual
atomic chemistry for non-specialist: theory
applications to research, products, etc.
TIMES LITERARY SUP.
SCHOOLMASTER. 299pp
Clothhd $2.75

BK589. TREATISE ON GYROSTATICS & ROTA-
TIONAL MOTION, A. Gray. Most detailed, thoro book
in English, genel'llly considered definitive. 160 illus.
550pp. Paperbd. $2.75
BKG03. APPLICATIONS OF ELLIPTIC FUNCTIONS,
A. G. Greenhill, Still superior to many later hooks be-

, B.
hook covers
of chemical atom,
‘“Noteworthy, unique.”
MENT. ‘“‘Invaluable,””

cause of full detail, many worked examples. 368pp.
Paperbd. $1.75
BK600. COORDINATE GEOMETRY, L. P. Eisenhart.
Unified intro. used by generations of students, treats
2 & 3 dimensions together. 310pp. Paperbd. $1.65
BK563. INTERNAL CONSTITUTION OF THE
STARS, A, S. Eddington. Basic book in astrophysics,
physics, ete. still unsurpassed. 421pp. Paperbd. $2.25

BK552 553. SOURCE BOOK IN MATHEMATICS,
E. Smith. Indispensable for all teachers, mathe-
maumansl 92 great mathematicians announce their dis-
coveries in their own words—Newton, Dedekind, Pascal,
Euler, Bernoulli, Cardan, Leibniz, etc. TUp to 1900,
thru caleulus. Total 750pp. 2 vol set. Real bargain,
paperbound, at $3.50
BK60l. DIFFERENTIAL EQUATIONS FOR ENGI-
NEERS, P. Franklin. DPractical applications, out-
growth of course at M.LT, Formerly titled Differential
Equations for Electrical Engineers. Prchlems. 307pp.
Paperbd. $1.65

BK538. UNIVERSE OF LIGHT, Sir William Bragg.
Royal Institute Xmas Lectures, expanded; popular ac-
count of all aspects of light. 283pp. 199 illus., 2 color
plates. Paperbd. $1.85

Absolutely free! 64-page hook!
A DOVER SCIENCE SAMPLER

edited by George Barkin

Here is a 64-page, 5%
taining passages from
explaining science, by
George Sarton, E. Mach,
Russell, and many others;
entific truth, biclogical phenomena, stability in
bridges, and many other interesting and scientifi-
cally important topics. If you bought this book in
a store, it would cost you from 75¢ to a dollar.
We offer it entirely free to acquaint you with our
books—the largest list of scientific paperbacks in
English. No strings attached. You don’t have to
buy anything. You don’t have to promise anything.
No salesmen will call. Simply write and ask for it.
Only 3,000 copies available though; first come, first
served. One per customer.

x 8, sturdily bound, con-
more than 20 Dover books
such men as K. Hubble,
Galileo, Newton, Bertrand
on island universes, sci-

Although he is writing about one of the most difficult areas
of human thought, his clarity of expression, his illustrations
from physical phenomena (electron behavior, gases, hy-
draulics, astronomy, ballistics etc.) and his apt analogies
from the elementary sciences and the arts enable him_ to
express the most abstract ideas without distortion, or less
of accuracy.

Mr. Singh’s book is also noteworthy in its discussions of
the applications of modern mathematics. He shows how
ideas that started as pure abstractions assumed unexpected
applications, how group theory solved basic problems in
hydrodynamics, how number theory opened the way to think-
ing machines, etec.

Researchers will find this an excellent
terms of modern developments in mathematics; students will
find it an excellent preparation for a formal course; ad-
vanced students will discover that Mr. Singh can tell you
who are performmg operations, that he can show you pur-
poses and aims and overall patterns; teachers will find this a

summary in clear

book packed full of insights, beautifully organized for

teaching,

BK587. An original Dover publication. 65 illustrations.

322pp. Paperbd. $1.55
BK532. THEORY OF OPTICS, Paul Drude. Classic
coverage, very thorough, evtremely clear. ‘“‘Remarkably
original consecutive presentation.”” A, A. Michelson.

Introd. by Michelson, 110 illust. 575pp. Paperbd. $2.45

BK542. SOAP BUBBLES, THEIR COLORS & THE
FORCES WHICH MQULD THEM, C. Boys. Classic
tells of scores of experiments, of laws which bubbles re-
veal in physies. Don’t confuse this edition with cut,
earlier editions; this is only full edition_on market.
202pp. Paperhd. 95¢
BK372. FOUNDATIONS OF SCIENCE, Norman Camp-
hell.  Comprehensive, searching analysis of ideas behind
physics; not a survey, but real thought-provoking. “‘A
great feat,”” NATURE (London). 578pp. Paperbd. $2.95

BK607. CHESSBOARD MAGIC, I. Chernev. Remark-
able chess situations, selected for beauty, bizarreness,
novelty. Unique in chess literature. 160 illus. 184pp.

Paperbd. $1.00
BK487. THE DEVIL’S DICTIONARY, Ambrose
Bierce. ‘‘Some of the most gorgeous witticisms in the

English language,”” H. L. Mencken. 144pp. Paperbd. $1.00

BK528. CHESS STRATEGY, Edward Lasker. Taught
Ifine, Keres, Tal, etc. “‘Finest book in English,”” J.
Capablanca. Principles rather than brute memory. 282pp.
Paperbd. $1.50
WIT AND HUMOR OF OSCAR WILDE. Was
1000 quips, sharp
& japes. 268pp
Paperbd. $1.00
BK610. THE STORY OF THE TITANIC, AS TOLD
BY ITS SURVIVORS, ed. by J. Winocour. Better than
movies, better than novels, relive the horrible moments
as the great ship goes down. 2 full book-length ac-
counts, by Gracie & Beesley; analysis by Lightoller,
only surviving officer. Answers many questions about
fault, callousness, cowardice or heroism, etc. 368pp.
Taperbd. $1.50
FABLES IN SLANG, MORE FABLES,
Hours of amusement with America’s most

BK602.
Wilde the wittiest man in England?
retorts, needles, profundities, insights,

BK533.
George Ade.

Special for earth scientists, geog-
raphers, historians, anthropolgists

BK570-571. A HISTORY
OF ANCIENT GEOGRAPHY,
by E. H. Bunbury

You probably never expected to see this book, since
it brings from $100 on up on the rare book market,
when available. Complete, unabridged reprinting,
with all the maps, of the still unsurpassed defini-
tive work on classical geography from prehistoric
Greeks through Ptolemy. ‘‘Acknowledged as the
standard work in English by virtually all scholars

. . to go beyond Bunbury is to work with original
Greek and Latin texts, many of which have not
been translated,”” Professor W. H. Stahl, Brooklyn

College. With all 20 maps. Total of 1430 pages.
Two volume set. Library cloth binding.
BK570-571 Clothbd., the set, only $12.50

BK608-9. HISTORY OF THE WARFARE OF SCI-
ENCE WITH THEOLOGY, A. D. White. Classic ef
hlstoncal scholarship by founder of Cornell U. exposes
crank theories, crackpot explanations of religionists;
tells of prolonged struggle for truth against theological
orthodoxy. Filled with thousands of instructive, amus-
ing (sometimes frightening) foibles of thought: 4,004
BC as date of creation of world, nature of world before
the Fall, the language God speaks, badgering of Frank-
lin, Kepler, Galileo, ete. Complete, unabridged reprint-
ing of this important work. 2 vol set, 925pp

Paperhd. $3.70
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BK567. THEORY OF PROBABILITY, William Burn-

side. Synthesis, expansion of papers published by re-
markable British mathematician. Biography of Burn-
side by A, Torsyth. 136pp. Paperbd. $1.00

BK594. ANTONY VAN LEEUWENHOEK & HIS
LITTLE ANIMALS, C. Dobell. Life, discoveries, trans-
lations of original papers by discoverer of protnaoolog\,
bacteriology, microbiology. Definitive work, correcting
many fallacies. 32 illustrations., 442pp. Paperbd. $2.25

BK585. 3 COPERNICAN TREATISES, translated by
E. Rosen. Now, read what Copernicus_really sald; Com-
mentariolus, Letter Against Werner, Narratio Prima of
Rheticus. 877 item evaluated biblmg to 1958. 19
illus. 218pp. Paperbd. $1.75

BK590. RADIATIVE TRANSFER, 8. Chandrasekhar.
Definitive work 1in astrophysics, mathematical physics.
407pp. Paperbd. $2.25

BIK599. STATISTICS MANUAL, E. Crow, F. Davis,
M. Maxfield., Classical, modern methods, prepared under
auspices U.S. Nav. Ord. Sta. 306pp. Paperbd. $1.55

BK564. MICROWAVE TRANSMISSION. J. Slater.
Both field & circuit theory. 319pp. Paperbd. $1.50

BK576-8. THEORY OF DIFFERENTIAL EQUA-
TIONS, R. Forsyth. = Complete unabridged reprint
of the basic work in d.e.’s; complete, thorough treat-
ment of practically every major topic. Will probably
never be superseded. When out of print has sold for
$125 per set. Total of 2766 pages. Original 6 volumes
bound in 3. Clothbound. Boxed. Clothbound set, $15.00

BK518. STRANGE STORY OF THE QUANTUM,
Banesh Hoffmann. Best non-technical account of quantum
theory. ‘‘Of books attempting account of history &
tents of modern atomic physics . . . this is the best,”
H. Margenau, Yale. 2nd, enlarged, up-to-date edition.
75pp. Paperbd. $1.45

charming humorist. ‘“Touch of genius,”” H. L. Mencken,.
208pp. Paperbd. $1.00
BK584. 3 ADVENTURE NOVELS OF H. RIDER

HAGGARD. She, King Solomon’s Mines, Allan Quater-
main. Still best African adventure. 636pp. Paperbd. $2.00
BK605. 3 PROPHETIC NOVELS OF H. G. WELLS.
When Sleeper Wakes, Story of Days to Come, Time
Machine. Great novelist, great prophet. Iidited by
K. 1. Bleiler. 335pp. Paperbd. $1.45
All hooks standard 53s” x 8” unless otherwise indicated.
L R B N N R B N N N N N R R N
Dept. BK 297, Dover Publications, Inc.

180 Varick St., N.Y. t4, N.Y.

Please send me:

O Free DOVER SCIENCE SAMPLE

The following books: (give key number):

I am enclosing $-_ .. in full payment.
Payment in full must accompany all orders except
those from libraries or public institutions, who
may be billed. Please add 10¢ per bhook for
on orders less than
Please print

postage & handling charges
$5.00.

(No postage for Sampler).

____________________ Zone ... State _
GUARANTEE All Dover hooks are unconditi
ally guaranteed, and are returnable within 10 days
for full refund.
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Automatic Nit

In this instrument Coleman has merged a
time-proven technic with modern auto-
matic programing. The fully automated
Dumas method offers a great advance in
the speed, precision and convenience of
this exacting analysis. While the Nitrogen
Analyzer's range of use has not yet been
fully explored, it is known to cover all the
Dumas applications and a number of
current Kjeldahl technics.

This is why the Nitrogen Analyzer was
the most talked-about new instrument
at the Pittsburgh Conference:

Rapid. Determinations were demonstrated
at the rate of 4 to 5 per hour; in routine
work up to 40 per day.

rogen Analysis

Saves space. Only 18” wide, about one-
fourth the space previously required.

Full automation. Saves time and mini-
mizes error.

High Accuracy. Quantitatively deter-
mines nitrogen content with an accuracy
of 0.15% N, over the range of concentra-
tions ordinarily encountered in the classical
Dumas procedure.

Digital readout of nitrogen content.
Efficient, miniaturized Nitrometer.

Flexible combustion cycles accommo-
date a wide variety of sample weights and
measures.

Sample boats are low cost and disposable.

For full details, write for Bulletin SB-258.

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS




Saunders . . .

Practical and Up-to-date Textbooks

A NEW BOOK!
Davenport—HISTOLOGICAL & HISTOCHEMICAL TECHNICS

This clear and concise text is designed for undergraduate courses in microtechnic and
histological technic. Thorough descriptions are given of methods for preparing or-
gans, tissues and tissue components of invertebrates, vertebrates and plants for mic-
roscopic observation and study. Arrangement is based on the methods used rather
than the type of specimen or tissue component. Emphasis throughout is on the close
relationship between biological science and technical methods.

By HARrRoOLD A. DAVENPORT, M.D., Professor of Anatomy,

Northwestern University Medical School, Chicago. 401
pages, 6” x 9”, illustrated. $7.00. . New!

GENERAL
CHEMISTRY
LAB MANUAL

Designed to accom-

A NEW BOOKI
Lee and Van Orden—GENERAL CHEMISTRY

Written for freshman college courses in chemistry, this well illus-
trated text is geared to the requirements of non-chemistry majors.
Two thirds of the book cover chemical principles and inorganic
chemistry. Matter is first viewed as gross structure then reduced
to mixtures, compounds, elements, molecules and atoms. The final
third of the book introduces organic chemistry. Compounds are
discussed by functional groups, such as the alkenes, ethers, etc.

pany the text de-
scribed opposite,
this can be used
with any standard
text in general
chemistry. Direc-
tions are explicit.

Numerous questions, problems, exercises and answers are included.

By GarTH L. LEE, Ph.D.,

and HARRIS O. VAN Or-

DEN, Ph.D. About 100
pages, illustrated.

New—Ready May!

By GartH L. LEE, Ph.D., Associate Professor of Chemistry, Utah State University, and
HARRIS O. VAN ORDEN, Ph.D., Professor of Chemistry, Utah State University, Logan, Utah.
About 608 pages, 614" x 914”7, with 218 illustrations. New—Ready May, 1960!

A NEW BOOK! ,
Leavell and Thorup — Fundamentals of CLINICAL HEMATOLOGY

Although designed for medical students, this practical book is of value to anyone de-
siring a comprehensive, but not encyclopedic, coverage of hematology. Emphasis is
on understanding of the abnormal mechanisms causing hematologic disorders. Clini-
cal diagnosis and management receive special attention. You’ll find clear descrip-
tions of the morphology and function of blood cells, the normal body process of
manufacture of red cells, the metabolism of hemoglobin and iron, etc.

By ByYrp S. LEAVELL, M.D., Professor of Medicine; and OscAR A. THorup, M.D., Assistant Professor of Internal
Medicine, School of Medicine, University of Virginia. About 518 pages, 65” x 934", illustrated, with 4 in color.
New—Just Ready!

Hall—FUNCTIONS OF THE ENDOCRINE GLANDS

Here is a remarkably clear and effective presentation of the chemistry and action of
hormones. The material is up-to-date, coordinating what we presently know about
the physiology and biochemistry of human endocrinology. Each hormone is con-
sidered in detail—progesterone, androgens, astrogens, ACTH, adrenalin, insulin,
etc. Dr. Hall illuminates the “whys” and “hows” behind normal glandular activity
so that pathologic conditions can more readily be understood.

By PETER F. HaLr, M.D., M.R.C.P.,, M.R.A.C.P., Assistant Physician, Sydney Hospital, Assistant Lecturer in Physi-
ology, University of Sydney, Australia. 290 pages, 5%4” x 8147, illustrated. $5.75.

Gladly sent to college teachers for consideration as texts

W. B. SA UNDERS COMPANY wWest Washington Square ® Philadelphia 5
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Nuclear particle accelerators designed and built
by High Voltage Engineering Corporation are
standard research equipment in virtually every
major physics laboratory in the Free World.

The outstanding acceptance of these instru-
ments by Science, Medicine and Industry has been
due chiefly to intensive and continuing research
both under Company sponsorship and in coopera-
tion with government, academic and private insti-
tutions. This experience has given the men of
High Voltage unique understanding of many
phenomena which are becoming increasingly im-
portant in modern physics, nuclear engineering
and space technology. Areas of research activity
include::

RADIATION POWER HIGH VACUUM
GENERATION  MAGNETICS

PARTICLE ACCELERATION |ON PROPULSION
HIGH VOLTAGE = RADIATION CHEMISTRY

ELECTROSTATICS  nNEUTRON ACTIVATION
ELECTRON AND ION OPTICS  ANALYSIS

MICROWAVE ELECTRONICS PARTICLE ANALYSIS

High Voltage is qualified to solve problems in
these areas leading to specialized equipment for
fundamental and applied research in nuclear plas-
ma and solid state physics, chemistry and biology.

The brochure, This is Research, describes our
research accomplishments and capabilities. Ask
for a copy on your letterhead.

T -
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Hazards of the ’60’s

Recent hearings before Representative John E. Fogarty’s subcom-
mittee of the House Committee on Appropriations brought out the
difficulties inherent in getting congressional and public support for
a broad-scale program in public health designed to meet the needs
of the 1960’s. Officials of the Public Health Service and other wit-
nesses were in virtually complete agreement about what the hazards
to health will be and about what will have to be done about them.

The hazards will increase as our expanding population concen-
trates more in urban areas. By 1970 the U.S. population will prob-
ably have increased by more than 30 million, the number of auto-
mobiles by some 20 million. Industry will undoubtedly increase at
an even more rapid rate. The chemical industries, which pose special
environmental problems, have grown exponentially in the last few
decades and will probably continue to do so. From 1940 to 1959
the output of some representative chemicals increased as follows (in
millions of pounds): plastics, 150 to 5000; detergents (which intro-
duce special disposal problems), 15 to 1300; and insecticides and
agricultural chemicals, 8 to 540. It is estimated that 400 to 500 new
chemical products are put into use each year. In the production of
these, new waste products are created. A continuing program of
checking the toxicity of new products and by-products is a clear
necessity.

The increasing use of x-rays in diagnosis and in industry, the rapid-
ly expanding use of radioisotopes in industrial applications and re-
search, and the increasing use of nuclear power will require control
and monitoring. The disposal of radioactive wastes from nuclear facil-
ities will demand more and more attention. All of these hazards, as
well as others not mentioned, are designated environmental health
problems by the Public Health Service.

What needs to be done? At present, according to Leroy E. Burney,
surgeon general, the plans and activities developed by the Public
Health Service for dealing with environmental hazards are carried
out somewhat independently of each other, in response to special
needs. “This has resulted in a loose grouping of related, but independ-
ently treated, problems, programs, and activities associated with the
essential elements of our surroundings—the water we drink, the air
we breathe, the food we eat, the shelter which protects us. . . .”
Burney proposed—and all witnesses concurred—that what is needed
is an organization to consider the interrelated problems as a whole,
an “Environmental Health Unit,” which would integrate biomedical
and engineering activities and bring about close relations between
operational and research activities. Such a unit should carry on an
expanded research program of its own but should also support re-
search in universities.

Two steps are required: first, legislation to establish an Environ-
mental Health Unit within the service, and second, adequate financing.
The first step is easy, the second hard. And it is obvious why this is
so. A specific disease can be dramatized: “Fight cancer with a check-
up and a check!” But the environmental hazards are diffuse and
difficult to personify in a way that will loosen congressional or in-
dividual purse strings. Fogarty remarked, “Environmental health
doesn’t seem to ring a bell with many people. . . .” Burney agreed
that the phrase lacked “drama or impact,” but had no substitute to
offer. Come in, Madison Avenue!—G.DusS.



NEW

COMBINATION
SCALER-RATEMETER

for laboratory or classroom ...

A versatile instrument for making pre-
cise measurements in general labora-
tory counting applications.
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An accurate laboratory monitor for

checking hands, clothing, glassware,
tools, etc., for radioactive contamina-
tion as well as for continuously monitoring
processes.

A rugged, all-purpose training instru-
ment for both scaler and ratemeter
demonstrations and experiments.

The Model 150 Scaler-Ratemeter is intended
for general purpose laboratory work with both
organic and halogen-quenched Geiger-Mueller
counters. Beta or gamma activity is indicated
in three ways—as a decimal scaler count, as a
count ratemeter reading and as an audible sound.

The scaler utilizes five glow-transfer counting
tubes to give an all-electronic decimal scale of
105. No mechanical register is used so that max-
imum reliability is achieved. Resolving time of
the scaler is better than 200 microseconds for
pulse pairs. The electric timer used with the
scaler is a true odometer type, reading in hun-
dredths of a minute to 1000 minutes. A single
knob resets both scaler and timer.

The linear ratemeter has three ranges: 500,
5,000 and 50,000 counts per minute. Two time
constants, 1 and 16 seconds, may be selected by
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a front panel switch. An audio output from a
4-inch speaker is variable up to 10 watts.

The high voltage is continuously variable from
400 to 1500 volts positive. After initial warm-up,
high voltage variation will not exceed five volts
at any setting.

Line voltage variations of 5 volts, in the range
of 95 to 125 volts, will result in high voltage
changes of less than 0.2% of setting. Load regu-
lation is better than 5% from 0 to 50 micro-
amperes. Ripple is less than 50 millivolts (rms).

Ordering information:

Model 150 Scaler-Ratemeter...... $495
F.0.B. Lyons, Illinois
Net 30 days

Complete accessories are also available.

P.O.BOX 428-A, LAGRANGE, ILLINOIS
ATLANTA e BOSTON ¢© LOS ANGELES ¢ NEW YORK o PHILADELPHIA
SAN FRANCISCO o WASHINGTON, D.C. ¢ ZURICH, SWITZERLAND
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Forthcoming Events
May

21-22. Society for Economic Botany, 1st
annual, Lafayette, Ind. (Q. Jones, New
Crops Research Branch, Beltsville, Md.)

22. Maryland Acad. of Sciences, Balti-
more. (J. W. Easter, Owings Mills, Md.)

22-26. Air Pollution Control Assoc.,
53rd annual, Cincinnati, Ohio. (C. W.
Gruber, 2400 Beekman St., Cincinnati 14)

22-26. Oil and Gas Power Conf., Kansas
City, Mo. (D. B. MacDougall, ASME, 29
W. 39 St., New York 18)

23-25. American Soc. for Quality
Control, annual conv., San Francisco,
Calif. (W. P. Youngclaus, Jr., ASQC, 161
W. Wisconsin Ave., Milwaukee 3, Wis.)

23-25. National Telemetering Conf.,
Santa Monica, Calif. (A. F. Denham,
American Rocket Soc., 925 Book Bldg.,
Detroit 26, Mich.)

23-25. Technical Assoc. of the Paper
and Pulp Industry, Chicago, Ill. (J. Win-
chester, TAPPI, 155 E. 44 St.,, New
York 17) .

23-26. Design Engineering Conf., New
York, N.Y. (D. B. MacDougall, ASME,
29 W. 39 St., New York 18)

23-28. American College of Cardiology,
9th annual conv., Indianapolis, Ind. (G. F.
Greco, ACC, 114-08 Linden Blvd., Ozone
Park 16, N.Y.)

23-28. Instruments, Electronics, and
Automation Exhibition, Olympia, London,
England. (Industrial Exhibitions Ltd., 9
Argyll St., London, W.1, England)

23-28. International Ceramic Cong.,
7th, Great Britain. (G. N. Hodson, Or-
ganizing Council, ¢c/o Hathernware Ltd.,
Loughborough, England)

23-28. International War—Prophylaxis
Cong. for Physicians, Noordwijk ann Zee,
Netherlands. (M. Knap, 46 Schubertstraat,
Amsterdam, Netherlands)

24-29. International Council for Bird
Preservation, 12th cong., Tokyo, Japan.
(Miss P. Barclay-Smith, British Museum
(Natural History), Cromwell Rd., London,
S.W.7, England)

25-26. Refractory Metals and Alloys,
symp., Detroit, Mich. (E. O. Kirkendall,
AIIE, 29 W. 39 St., New York 18)

25-5. International Federation for
Housing and Town Planning, cong., Puerto
Rico. (IFHTP, Park Hotel, Molenstraat
53, The Hague, Netherlands)

26-27. Psychophysiological Aspects of
Space Flight (School of Aviation Medicine,
USAF Aerospace Medical Center), symp.,
San Antonio, Tex. (J. Harmon, Southwest
Research Inst.,, 8500 Culebra Rd., San
Antonio 6)

26-28. Society of Naval Architects
and Marine Engineers, spring, Washington,
D.C. (W. N. Landers, SNAME, 74 Trinity
Pl.,, New York 6)

29-4. American Soc. for Horticultural
Science, 8th annual of Caribbean Region,
San Juan, Puerto Rico. (E. H. Césseres,
Londres 40, O.E.E., Mexico 6, D.F.)

29-5. International Commission on
Irrigation and Drainage, 4th cong., Ma-
drid, Spain. (D. Diaz-Ambrona, Comité
Nacional Espaiiol, c/o Ministerio de Obras

Pidblicas, Agustin de Bethencourt, 4, Ma-
drid, Spain)

30-1. American Gynecological Soc.,
Williamsburg, Va. (A. A. Marchetti,
Georgetown Univ. Hospital, Washington 7)

30-2. American Orthopaedic Assoc.,
Hot Springs, Va. (L. R. Straub, 535 E. 70
St., New York 21)

30-3. Asian-Pacific Cong. of Cardi-
ology, 2nd, Melbourne, Australia. (A. E.
Doyle, Alfred Hospital, Melbourne, S.1,
Victoria, Australia)

30-3. Fibre Science, annual conf.,
London, England. (A. W. Bennett, Textile
Inst., 10 Blackfriars St.,, Manchester 3,
England)

30—4. Reactivity of Solids, 4th intern.
symp., Amsterdam, Netherlands. (Ir. G.
van Gijn, Secretary, 4th Intern. Symp. on
the Reactivity of Solids, Technisch Hoge-
school, Eindhoven, Netherlands)

June

1-3. Instrumental Methods of Analysis,
annual symp., Montreal, Quebec, Canada.
(W. H. Kushnick, Instrument Soc. of
America, 313 Sixth Ave., Pittsburgh 22)

1-3. Radar Symp., 6th annual, Ann
Arbor, Mich. (W. A. Blikken, Willow Run
Laboratories, P.O. Box 2008, Ann Arbor)

1-4. American Assoc. of Bioanalysts
and California Assoc. of Clinical Labora-
tories, annual, San Francisco, Calif. (Mrs.
M. K. Higgins, 75 Buena Vista Ave., San
Francisco 17, Calif.)

1-5. Irrigation and Drainage, 4th intern.
cong., Madrid, Spain. (D. Diaz-Ambrona,

= _Lecss SINGLE & DOUBLE =
= MIRROR-MONOCHROMATORS =

With exchangeable prisms for the visible,
ultraviolet, infrared from 200 millimicrons to

20 microns.
Write for Bulletin 980 to
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REHABILITATION OF THE MENTALLY ILL

Social and Economic Aspects

A symposium of the American Psychiatric Asso-
ciation, cosponsored by the AAAS Section on
Social and Economic Sciences and the American
Sociological Society.

Edited by Milton Greenblatt and Benjamin Simon

This volume presents an up-to-date picture of
rehabilitation in its broadest sense. The contri-
butions are from outstanding researchers and
practitioners in the field. The process of rehabili-
tation is examined from the standpoint of (a)
hospital, (b) transitional aspects, and (c) com-
munity. The rehabilitation of the individual in
the total sense is seen as a continuum starting
from the moment of admission to his final re-
settlement in the community and many tech-
niques and recommendations for improved patient
care and treatment are contained in the book.

December 1959, 260 pp., $5.00
AAAS Members’ Cash Orders $4.50

English Agents: Bailey Bros. & Swinfen, Lid.

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, NW
Washington 5, D.C.

Hyde House, West Central Street
London W.C.1, England
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GLASS ABSORPTION
CELLS ™° KLEIT

SCIENTIFIC APPARATUS
Klett-S son  Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—XKlett Reagents.

Klett Manufacturing Co.
179 East 87 Street, New York, New York

Two New
Catalogues

RADIOACTIVE CHEMICALS
RADIOAGTIVE SOURCES

Information on the
comprehensive range of
radioactive materials
offered by the Radio-
chemical Centre is now
conveniently divided into
two catalogues. The
catalogue of Radio-

chemicals includes
@) \@} k@ information on primary
\ {\ / isotopes and labelled

. compounds of interest to

all who use radioactive

reduces
Y% hour
L to few
‘% minutes

B

new CENCO
Moisture e GRG0
balance Gt oos 0

s s
- o

New improved design offers greater convenience, accuracy,
repeatability. Simple to operate. Drys and weighs simultane-
ously. Moisture-loss results in few minutes read directly from
calibrated scale. Features new built-in autotransformer and
extra deep disposable weighing dishes. Cenco No. 26680 each

$295.00

CENTRAL SCIENTIFIC CO.

A Subsidiary of Cenco Instruments Corporgtion

1718-M Irving Park Road ¢ Chicago 13, lil.
® B Hy and Wareh 9 N

. ).
Boston e Birmingham e Santa Clara e Los Angeles o Tulsa
Houston e Toronto e Montreal e Vancouver e Oftawa

29 APRIL 1960

RADIOACTIVE tracer methods and also
CHEMICALS radioactive pharma-
ceuticals. The catalogue of
Radioactive Sources
contains information on
sealed radioactive sources
and appliances of interest
to research workers,
radiotherapists and
industrial users of ionising
radiation. Both catalogues
also include information

@) \@) &0 on radioactive reference
\ sources for calibrating
‘ ’ / instruments and on
irradiations in the research
reactors at Harwell.
RADIOACTIVE
SOURCES

REQUESTS FOR THESE
CATALOGUES ARE INVITED

THE RADIOCHEMICAL CENTRE
AMERSHAM - BUCKINGHAMSHIRE - ENGLAND

TAS/RC.47
1325



Comité Nacional Espanol de la Comision
International de Riegos y Drenajes, Minis-
terio De Obras Publicas, Agustin De.
Bethencourt 4, Madrid)

2—4. Drugs Affecting Lipid Metabolism,
intern. symp., Milan, Italy. (S. Garattini,
c/o Institute of Pharmacology, Via del
Sarto 21, Milan, Italy)

3-8. Pan American Medical Women’s
Alliance, 7th cong., San Juan, Puerto Rico.
(Mrs. S. D. Rosekrans, 504 Newett St.,
Nullsville, Wis.)

5-8. Special Libraries Assoc., 51st an-
nual, Cleveland, Ohio. (B. M. Woods, SLA,
31 E. 10 St., New York 3)

5-9. American Soc. of Mechanical En-
gineers, summer annual and aviation conf.,

Dallas, Tex. (L. S. Dennegar, ASME, 29
W. 39 St.,, New York 18)

5-9. World Power Conf., Madrid, Spain.
(D. J. Pérez, Pozualo, Spanish National
Committee, General Pardinas, 55, Madrid,
Spain)

5-10. National Conf. on Social Welfare,
annual, Atlantic City, N.J. (Natl. Conf.
on Social Welfare, 22 West Gay St.,
Columbus 15, Ohio)

5-14. XXV Cold Spring Harbor Symp.
on Quantitative Biology, Cold Spring Har-
bor, N.Y. (A. Chovnick, Biological Lab-
oratory, Long Island Biological Assoc.,
Cold Spring Harbor)

6-8. Protein Structure and Function,
13th symp. in biology, Upton, N.Y. (D.

HARSHAW SCIENTIFIC
Spotligtts
Aralytical

BN Lalances |

H-2424—Balance, Analytical,
Sartorius "Selecta Ropid"
model.Capacity—200 grams.
Sensitivity—1/10 mg. Single
Pan, No weight handling.
Weights are an integral part
of balance and are added
by flick of external knobs.

Price $890.00

H-1823—Balance, Analytical,
Becker Model "AB-2". Two
Pan. Dial reading, chaino-
matic, with notched beam.
Capacity—200 grams. Sen-
sitivity—1/20 mg.

Price $449.00

.

B
e \

A Balance for every weighing ... and
a Balance that will perform the weigh-
ing to the accuracy required in the
shortest possible time. Most of our
extensive line of domestic and im-
ported balances is illustrated and
described in the 32-page Harshaw
Scientific Balance Bulletin. Do you
have your copy? In addition we will
gladly furnish detailed information
on particular balances.

H-1642—Balance, Analytical,
Ainsworth "Right - A - Weigh,"”
Type SC. Capacity—200
grams. Sensitivity—1/10 mg.
Single Pan. No weight handling.
Features substitution weighing.

Price $895.00

H-2400—Balance, Analytical,
Sartorius "Projecta Rapid"”
Model. Capacity—200 grams.
Sensitivity—1/20 mg. Two pan.
No weight handling uvp to 10
grams (weights up to 10 grams
are built-in).

Price $645.00

H-1905—Electrobalance, Cahn,
Range Selector Model. For
micro weighings quickly and
accurately. Maximum range—
0-100 mg. with 25 micrograms
sensitivity, Four other ranges
down to 0-1 mg. with increased

sensitivity.
Price $695.00

H-2440—Balance, Analytical,
Voland Model 100N, Capacity
— 200 grams. Sensitivity —

1/10 mg.
Price $125.00

HARSHAW SCIENTIFIC

Division of The Harshow Chemical Co. * Cleveland 6, Ohio
SUPPLYING THE NATION'S LABORATORIES FROM COAST TO COAST

SALES BRANCHES
AND WAREHOUSES
CLEVELAND 8, OHIO DETROIT
1945 East 971h Sweet

SALES OFFICES » A
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CINCINNATI |
6265 Wiehe R
MICH LOS ANGELES 72, CAL
9240 Hubbell Ave. 3

+ Baton Rouge B, La. NV,

3, OHIO
cad

HOUSTON 11, TEXAS
6622 Supply Row

OAKLAND 1, CAL
5321 h Stre

3237 So. Garfleld Ave.

E. Koshland, Jr., Dept. of Biology, Brook-
haven National Laboratory, Upton, N.Y.)

6-10. International Conf. on Live Polio-
virus Vaccines, Washington, D.C. (Secre-
tariat, Pan American Health Organiza-
tion/World Health Organization, 1501
New Hampshire Ave., NW, Washington
6, D.C.)

7-11. Microwave Tubes, intern. cong.,
Munich, Germany. (Nachrichtentechnische
Gesellschaft im VDE (NTG), Frankfurt-
am-Main, Osthafenplatz 6, Germany)

7-13. Dosimetry in Health Physics,
symp., Vienna, Austria. (International .
Atomic Energy Agency, 11 Kérntner Ring,
Vienna 1, Austria)

7-15. Partial Differential Equations and
Continuum Mechanics, intern. conf., Madi-
son, Wis. (R. E. Langer, Mathematics Re-
search Center, U.S. Army, Univ. of Wis-
consin, Madison 6)

8-9. Selenium in Nutrition, conf., Ithaca,
N.Y. (K. C. Beeson, U.S. Plant, Soil, and
Nutrition Laboratory, Ithaca, N.Y.)

8-10. Canadian Federation of Biological
Societies (Canadian Physiological Soc.,
Pharmacological Soc. of Canada, Canadian
Assoc. of Anatomists, Canadian Biochemi-
cal Soc.), 3rd annual, Winnipeg, Manitoba.
(E. H. Bensley, Montreal General Hospital,
1650 Cedar Ave., Montreal 25, P.Q.)

8-11. National Soc. of Professional En-

gineers, annual, Boston, Mass. (P. H.
Robbins. NSPE, 2029 K St., NW, Wash-
ington 6)

8-12. American College of Chest Phy-
sicians, Miami Beach, Fla. (M. Kornfeld,
112 E. Chestnut St., Chicago 11, IlL.)

9-10. American Geriatrics Soc., Miami
Beach, Fla. (R. J. Kraemer, 2907 Post Rd.,
Warwick, R.I.)

9-10. Canadian Inst. of Food Technol-
ogy, 3rd annual conf., Winnipeg, Mani-
toba. (W. J. Eva, Box 846, Winnipeg,
Manitoba) :

9-1]. Acoustical Soc. of America, Provi-
dence, R.I. (W. Waterfall, ASA, 335 E. 45
St.,, New York 17)

9-11. Endocrine Soc., Miami Beach,
Fla. (H. H. Turner, 1200 N. Walker, Okla-
homa City 3, Okla.)

9-11. National Speleological Soc., an-
nual, Carlsbad, N.M. (G. W. Moore, U.S.
Geological Survey, Menlo Park, Calif.)

9-12. American Medical Women’s
Assoc., Miami Beach, Fla. (Mrs. L. T.
Majally, 1790 Broadway, New York 19)

9-712. American Rheumatism Assoc., an-
nual, Hollywood-by-the-Sea, Fla. (F. E.
Demartini, Presbyterian Hospital, 622 W.
168 St., New York 32)

9-12. American Therapeutic Soc., Miami
Beach, Fla. (O. B. Hunter, Jr., 915 19 St.,
NW, Washington 6)

10-12. American College of Angiology,
Miami Beach, Fla. (A. Halpern, 11 Hamp-
ton Court, Great Neck, N.Y.)

10-12. American Electroencephalo-
graphic Soc., Boston, Mass. (G. A. Ulett,
1420 Gratten St., St. Louis 4, ‘Mo.)

10-12. Society for Biological Psychiatry,
Miami Beach, Fla. (G. N. Thompson, 2010
Wilshire Blvd., Los Angeles 57, Calif.)

11. American Acad. of Tuberculosis
Physicians, Miami Beach, Fla. (G. P.
Bailey, P.O. Box 7011, Denver 6, Colo.)

11-12. American Diabetes Assoc., Miami
Beach, Fla. (J. R. Connelly, 1 E. 45 St,
New York 17)

(See issue of 22 April for comprehensive list)
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