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WE'VE 

SQUARED 

AWAY 

THE FRACTION COLLECTOR! 

You're looking at the new shape in Fraction Collectors-a compact, 
practical rectangle that takes up only 26 inches of lab bench, yet 
provides a full 250 tubes. The controls have been designed into a separate 
transistorized unit which fits unobtrusively on the bench beside the 
collector, or on a shelf above. 

The space problem isn't the only thing our Model 132 squares away. 
For example, identification of tubes is easier since the moving delivery 
head fills one row at a time in a logical front-to-back order. Cleaning is 
easier since each rack of 50 tubes can be washed without removing the 
tubes. Timed-flow and drop-counting delivery are available at the 
flick of a switch, and a simple accessory provides volumetric delivery. 

If you're at all involved with column chromatography, send for 
a copy of our compact, rectangular Fraction Collector brochure. 

Write S.incon Tivision . Beckman ITntrumePnts. Tnc. 

Palo Alto, California for File 132-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 
PALO ALTO, CALIFORNIA 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo,Japan; Capetown, South Africa 
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A mixture of 1, 2 Dimethyl 4 (p carboxy phenylazo) 5 Hydroxy Benzene (CPA) and 

1, 2 Dichloro 4 Benzene Sulfonamido 5 Nitro Benzene (DCBN) when fed to mice 
of the SPFS strain bearing spontaneous mammary cancers, cured permanently about 
one third of the animals. 

The investigators adjudged the permanency of 
the cure of the cancers when the neoplasm 
decreased in size, disappeared and remained 
undetectable for at least 5 months.('). 

The maximal number of cures was obtained with 
6 grams of CPA and 0.5 grams of DCBN per kilo 
of ration. This represents the first case of the 
cure of such cancers by any chemical agent. 

These biochemicals were conceived on the basis 
of a demonstration that spontaneous cancer dif- 
fered from normal host tissues in that they syn- 
thesized vitamin B12. 

Previously it was demonstrated that certain spon- 
taneous mammary cancers of mice differed from 
normal mouse tissues in that cancer cells syn- 
thesized Vitamin B12 (2) (3). This metabolic dif- 
ference allowed the prediction and the realization 
of antimetabolites poisonous to the cancers that 
are harmless to the host mice (4) (5). 

These new anti-cancer agents, (CPA) and (DCBN) 
are members of a series of antimetabolites which 
have been shown to inhibit biosynthesis of Vita- 
min B12 in microorganisms. It was reported that 
these biochemicals demonstrated no detectable 
harmful effects on the host mice as the dosage 
used to bring about the desired results. 

CPA and DCBN are available on 24-hour delivery 
basis anywhere in continental USA. Call 216-662- 
0212 or write Nutritional Biochemicals Corpo- 
ration, 21010 Miles Avenue, Cleveland 28, Ohio. 
All chemicals described are for chemical and investigational use 
only. They are not offered for clinical or drug use. The literature 
reference should not be interpreted as either an endorsement or 
disapproval of the biochemical by the cited investigator. 

(1) D.W.Woolleyand J. M.Stewart, Biochem. Pharm. 11,1163, (1962). 
(2) D. W. Woolley, Proc. Nat. Acad. Sci. Wash. 39, 6, (1953). (3) D. W. 
Woolley, Ibid, 41, 111, (1955). (4) D. W. Woolley, Cancer Res. 13, 327, 
(1953). (5) D. W. Woolley and G. Schaffner, Ibid, 14, 802, (1954). 

CPA DCBN 
100 gram bottle, gram $ .95 100 gram bottle, gram $1.25 
50 gram bottle, gram $1.03 50 gram bottle, gram $1.35 
10 gram bottle, gram $1.10 10 gram bottle, gram $1.45 
5 gram bottle, gram $1.20 5 gram bottle, gram $1.60 
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Islands of stones which have been 
sorted by frost action in the freeze- 
thaw layer at Thule, Greenland. The 
diameter of such circles may vary 
from a few centimeters to many 
meters for the same depth of the 
freeze-thaw layer. See page 499. 



'ItoefOJL..THE NEW LOOK IN PLASTIC TUBES 
The Autoclear tube - a new development by IEC 
--can substantially cut your laboratory tube 
costs. It's absolutely clear. Clear as glass. But it 
won't break. It's made of a special high impact 
polycarbonate plastic. You can drop it. Step on it. 
Hit it with a hammer - it just won't shatter. You 
can centrifuge it to 100,000 XG. Autoclave it at 
2850 F. Re-use it over and over again. Autoclear 
tubes are resistant to most laboratory chemicals. 
And they're cheap - not just economical - cheap. 
When you consider their low initial cost and long 
life, you can easily see the favorable impact they'll 
make on your lab budget. 

Thirteen other sizes are available ranging from 3 
to 125 ml. Have your IEC dealer deliver a trial case. 
You will see what we mean - clearly! 
Write for 12-page brochure on IEC plastic ware. 

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE . NEEDHAM HEIGHTS 94, MASS. 

LIST PRICE/100 TUBE CASE 

CAT. NO. DESCRIPTION 1-4 5-19 20+ 

1648 15 ml, 16 mm x 114 mm 25.20 23.80 22.40 
2810* 15 ml, 15 mm x 119 mm 29.70 28.05 26.40 
1650 50 ml, 29 mm x 104 mm 31.50 29.75 28.00 
2809* 50 ml, 29 mm x 133 mm 36.00 34.00 32.00 

*Conical Style 



Announcing a brilliant verbal 

treatment of one of the most 

vital subjects in modern science! 

The first American edition of 

-THE ATOMIC NUCLEUS 

Because of the current importance of atomic physics, 
there are plenty of books available on such topics as 
the early history of radioactivity, the discovery of the 
first sub-atomic particles, the atom bomb, and so on. 
But unfortunately, the same is not true of the atomic 
nucleus. Despite its importance, there have been few 
studies published that adequately cover the complex 
science of nuclear study. Korsunsky's book is therefore 
unique and important, both for its coverage and for the 
combination of exactness and clarity it achieves. It is a 
surprisingly readable text, a book that experts will enjoy 
browsing through as much as less experienced readers 
will enjoy studying. 

Beginning with the pioneers (Becquerel, Curie, Ramsay, 
Rutherford, Soddy, et al.) and their work in the dis- 
covery and analysis of radioactivity, it moves quickly 
through the major phases in the unfolding of the mys- 
teries of the nucleus to include even hard-to-find mate- 
rial on the results of modern investigations, up to 1958. 
The discussion includes radioactive decay; radioactive 
series; nuclear model of the atom, describing the ex- 

Other New Dover Books 
1070. WAVE MECHANICS & ITS APPLICATIONS, 
N. F. Mott, I. N. Sneddon. Modern approach to quan- 
tum mechanics, via actual physical prollems rather than 
abstract mathematical methods. Useful aid to physics, 
chem. students. xii + 393 pp. Paperbd. $2.25 

1012. CHAMPIONSHIP CHESS. P. W. Sergeant, ed. 
and modernized by F. Reinfeld. 66 of the greatest 
moments in chess captured in the championship games 
of 22 top masters, 1843-1961. Exciting behind-the- 
scenes history, biographies, too. 256 pp. Paperbd. $1.35 

1057. TYCHO BRAHE: A Picture of Scientific Life and 
Work in the 16th Century, J. L. E. Dreyer. The 
stormy Renaissance genius and his major astronomical 
discoveries come to life in this example of scientific 
biography at its best. xiv + 405 pp. Paperbd. $2.00 

192. MODERN OPERATIONAL CALCULUS, N. W. 
McLachlan. Full explanation of Laplace transform 
theory, with applications to the solution of ordinary and 
partial differential equations. 359 pp. Paperbd. $1.75 

1061. WATERHAMMER ANALYSIS, J. Parmakian. 
Analytical, graphical methods of solving waterhammer 
problems; fine introduction for students, perfect re- 
fresher for practicing engineers, advanced experts. Study 
problems. 113 illustrations. 173 pp. Paperbd. $1.65 

1046. ELECTRONS, METALS AND ALLOYS, W. 
Hume-Rothery. Unusual and unusually effective discus- 
sion of the electron theory of structure, the properties 
of metals and their alloys. Both enjoyable and enlight- 
ening. 416 pp. Paperbd. $2.25 

I111. THE NATURE OF COMETS, N. B. Richter. 
The finest concise, up-to-date summary of present state 
of knowledge about one of nature's grandest phenomena. 
69 illustrations, 41 tables of data for advanced readers. 
262 pp. Clothbd. $10.00 

1056. THEORY OF THE MOTION OF THE HEAVEN- 
LY BODIES Moving About the Sun in Conic Sections, 
Karl Friedrich Gauss. Translation of the 1809 classic, 
"Theoria Motus," still a major landmark in astronomy. 
xvii + 376 pp. 6/2 x 91/4. Paperbd. $2.95 

1075. THE MUSIC OF BACH: An Introduction, C. S. 
Terry. A model music biography, perfectly balancing 
fact, criticism, analysis of forms, themes, traditions. 
xi + 114 pp. Paperbd. $1.00 

1039. 150 PUZZLES IN CRYPT-ARITHMETIC, 
Maxey Brooke. The first book devoted to ingenious, in- 
furiating, satisfying mathematical puzzles that use 
letters for numbers. Solutions. 80 pp. Paperbd. $1.00 

1010. ESSAYS ON THE THEORY OF NUMBERS, Richard Dedekind. Authorized translations of "Con- 
tinuity and Irrational Numbers" and "Nature and 
Meaning of Numbers," two essays at the very founda- 
tions of mathematics. vii + 115 pp. Paperbd. $1.00 

195. A WHIMSEY ANTHOLOGY, collected by C. 
Wells. 250 of the most amusing rhymes ever written: 
acrostics, anagrams, palindromes, tongue twisters, al- 
literative verses, typographical rhymes, limericks, and 
so on by 89 famed poets, countless anonymous authors. xiv + 221 pp. Paperbd. $1.25 
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by M. Korsunsky 
perimental work that established with finality the 
existence of nuclei; the mass of atomic nuclei; the dis- 
covery and investigation of such recently-identified 
particles as the positron, mesons, and the neutrino; the 
disintegration of atomic nuclei; artificial radioactivity; 
the study of the nature of the forces acting between 
nuclear particles; and some aspects of peaceful and 
military applications of nuclear energy. 

There is a good deal of worthwhile historical material 
involved in these discussions, and information on modern 
Russian and Western research that has not yet reached 
many textbooks on the subject. But certainly as important 
to students and scientists in other fields looking for a 
reliable introduction is the emphasis the book gives to 
scientific method. Korsunsky provides complete pictures 
of the hows and whys of every major advance, including 
background, clashes in theory that led to successive 
discoveries; the logical paths to new theories and ex, 
periments; the experiments themselves; and the results 
obtained and their implications for further research. 
These detailed analyses of actual experiments and field 

1042. INTRODUCTION TO APPLIED MATHEMAT- 
ICS, F. D. Murnaghan. Lucid, logical, practical pre- 
sentation of vectors and matrices, spherical harmonics, 
Fourier's series, operational calculus, bilinear formula, 
much more ix + 389 pp. Paperbd. $2.00 

1058. MATHEMATICAL CRYSTALLOGRAPHY & the 
Theory of Groups of Movements, H. Hilton. The only 
mathematical description in English of theory of space- 
groups. 188 illustrations. xii + 262 pp. Paperbd. $2.00 

1043. AIRPLANE STRUCTURAL ANALYSIS AND 
DESIGN, E. E. Sechler, L. G. Dunn. Carefully worked 
out procedures, wealth of fundamental information make 
this a surprisingly useful summary of theoretical, ex- 
perimental work. 256 illus. 431 pp. Paperbd. $2.25 

768. THE SARDONIC HUMOR OF AMBROSE 
BIERCE, ed. by G. Barkin. Bierce at his savage best; 
epigrams, verse, prose from long-unavailable books. 
232 pp. Paperbd. $1.00 

1040. THE PHYSICAL DIMENSIONS OF CON- 
SCIOUSNESS, E. G. Boring. A top psychologist 
brings his own classic study of physiology and human 
behavior up to date with an important new preface. 
269 pp. Paperbd. $1.75 

1038. BRAIN MECHANISMS AND INTELLIGENCE, 
I. S. Lashley. Essential text for anyone seeking to un- 
derstand the directions taken by psychology and be- 
haviorism in the last 30 years. New introduction by 
D. . T-ehbb. McGill TTniv. 200 pp. Paperhd. $1.75 
1007. CHANCE, LUCK & STATISTICS, H. C. Levin- 
son. Brilliant verbal exposition of the theory, concepts 
of probability and statistics, applied to aspects of 
everyday life. Formerly "Science of Chance." 372 pp. 

Paperbd. $1.75 

Two additions to Dover's reprint of LIFE HISTORIES 
OF N. AMERICAN BIRDS series, the best, most-used 
single source of information of feeding, markings, 
voice, migration, distribution, etc. Absorbing texts 
by first-hand observers working under the auspices of 
the Smithsonian Institution. 

1028. GALLINACEOUS BIRDS, A. C. Bent. Partridge, 
quail, grouse, ptarmigan, doves, etc.-88 species in- 
cluding the now extinct march hen, passenger pigeon. 
93 full-page plates. xiii + 490 pp. of text. 

Paperbd. $2.75 

1029. GULLS AND TERNS, A. C. Bent. Over 50 
species and subspecies. 93 full-page plates. xii + 337 
pp. of text. Paperbd. $2.75 

299. SPECIFICITY OF SEROLOGICAL REACTIONS, 
K. Landsteiner. Brilliant synthesis of vital material 
in 2,500 specialized books and papers. xvi + 310 pp. 

Paperbd. $2.00 

1066. CLASSICS IN THE THEORY OF CHEMICAL 
COMBINATIONS, ed. O. T. Benfey. First of Dover's 
"Classics of Science" series! One-volume publication 
of 8 19th-century essays that together established the 
fact of valence in all matter. All in English 205 pp. 

Paperbd. $1.85 
1032. 150 MASTERPIECES OF DRAWING, selected 
by A., Toney. Rich, glowing collection of superbly (and 
in many cases, rarely) reproduced drawings by Durer, 
Breu, IRubens, Breughel, Michelangelo, Wouwerman; 
dozens of others. First publication. 150 plates. xvii + 
150 pp. 8% x 11/4. Paperbd. $2.00 

Only $2.00 
work are so vividly and cogently presented that you are 
almost a front-row witness to Fermi's creation of 
radioactive isotopes for stable elements . . . an insider 
to the chain of reasoning that led Yukawa to postulate 
the meson. They are a unique feature that helps explain 
why this is one of the most important verbal treat- 
ments of atomic nuclei that is available anywhere. 

By pausing frequently to summarize preceding material, 
and by carefully organizing the wide-ranging material 
he must deal with, Korsunsky has put together a book 
that you will read with a perpetual sense of discovery 
and enlightenment. Laymen and beginning science 
students will easily pick up the basis of an introductory 
course by a gifted expositor. Specialists in atomic 
studies of physics will find this a handy, apt verbal 
statement of the field, summarized and coordinated, 
evaluated and interpreted by a foremost scholar. 

Slightly corrected reprint of original (1958) edition. 
Translated by G. Yankovsky. 65 figs., plus 45 photos in 
appendix. 12 tables. 413 pp. 1052 Paperbd. $2.00 

1067. THE PRINCIPLES OF MECHANICS SIMPLY 
EXPLAINED, M. Mott-Smith. Gravity, kinetic energy, 
Archimedes, mass, Boyle, other essential notions and 
thinkers introduced, summarized. Formerly "This 
Mechanical World." 45 illus. xiv + 171 pp. 

Paperbd. $1.00 

376. THROUGH THE ALIMENTARY CANAL WITH 
GUN & CAMERA, G. Chappell. Masterpieces of biol- 
ogical humor uses physiology for superb co.jc effects. 
17 ingenious illustrations by 0. Soglow. xii + 116 pp. 

Paperbd. $1.00 

1076. BASIC ELECTRONICS, prepared by Bureau of 
Naval Personnel. Complete course in elementary electron- 
ics (including computers!) for self-study, as supplement 
to theoretical texts. 419 diagrams, charts, drawings. 
471 pp. Paperbd. $2.75 

1059. 1800 RIDDLES, ENIGMAS & CONUNDRUMS, 
D. A. Hindman. Unpredictable, amusing collection of 
puns, corn, genuine puzzles, and plain "wisecracks," all 
answered. 160 pp. Paperbd. $1.00 

1045. EXPERIMENTAL SPECTROSCOPY, R. A. 
Sawyer. Prism and grating spectrographs and the tech- 
niques of their use in research, revised by the author 
anld augmented with new material. 111 illustrations. 
x + 358 pp. Paperbd. $2.00 

96. AUTOBIOGRAPHY OF A WINNEBAGO INDIAN, Paul Radin. Iioneer work in American anthropology, 
taken down in the field from actual dictation. Stirring, 
honest, valuable insights. 22 pp. of folkways. ix + 99 
pp. Paperbd. $1.00 

132. FLORESTAN: THE LIFE & WORI OF ROBERT 
SCHUMANN, R. H. Schauffier. Sensitive appreciation of a tumultuous life, plis analysis (250 pages worth!) 
of music, xiv + 574 pp. Paperbd. $2.25 

I Dept. 449, Dover Publications, Inc., 180 Varick St., New York 14, N.Y. Ilease send me the following 
books: 

I 
I I 

I have enclosed $______in full payment. Payment 
Iin full Imust acconmpany all orders except those from 
libraries and other public institutions, who may be 
billed. Please add 10 per book to cover postage 
and handling on orders less than $5.00. Please print. 
Name Name _ ------------------------------ ------- 
Address.. 
A City ---- -----------Zone-------State------ 

| GUARANTEE: All Dover books unconditionally 
guaranteed to satisfy. Just return within 10 days 
for a full cash refund, no questions asked. 

,_ ____ _,_____ __437 437 



In spectrophotometry, would you prefer 
six chances for error... 

or none? 

0 RSCo's NEW AUTOMATED SPECTROPHOTOMETRY SYSTEM eliminates the chance of human error. 
Simply load the turntable. Push the button labeled START. RSCo automation does the rest. C1 Our fully automated 
spectrophotometry system presents each sample (up to 52 of them), measures light absorbance, converts this 
measurement to constituent concentration, and prints the result opposite an identifying sample number. Automati- 
cally. Unattended.Withoutoperatorvariability. O Three separate units make up the system: The Automatic Turntable, 
Programmed Operation Spectrophotometer, and DATA- 
SCRIBETM Printing Converter. Components of the system 
may also be purchased for semi-automatic operation or for 
use with other instruments. O Want to improve your lab's 
productivity, reduce expenses, and get more reliable results? .. 

Please write. We'd like to send you detailed information. 200 SOUTH GARRARD BLVD. ? RICHMOND, CALIFORNIA 
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CONTROL DATA CORPORATION TO 

SCIENTIFIC & INDUSTRIAL MANAGEMENT 

THIS IS TO INFORM YOU THAT CONTROL DATA CORPORATION ANNOUNCES THE 
CONTROL DATA? 3200 COMPUTER SYSTEM, NOW AVAILABLE AS THE INDUSTRY'S 
FASTEST, MOST VERSATILE, LEAST EXPENSIVE MEDIUM-SCALE COMPUTER SYSTEM 
ANYWHERE TODAY. 

3200 DESIGN IS SPECIFIC TO YOUR ORGANIZATION'S REQUIREMENTS WITH 
DECIMAL ARITHMETIC TO PROCESS MANAGEMENT DATA, FLOATING POINT FOR HIGH 
PRECISION SCIENTIFIC COMPUTING, MODULAR INPUT-OUTPUT FOR COMPREHENSIVE 
REAL-TIME PROBLEMS OR ANY OPTION COMBINATION FOR MOST COMPLETE SYSTEM 
MANAGEMENT. 

FIRST DELIVERIES SCHEDULED TO AUSTRALIA COMMONWEALTH BUREAU OF CENSUS 
AND STATISTICS TO PROCESS DATA ON POPULATION, DEMOGRAPHIC TRADE, SOCIO- 
ECONOMIC STATISTICS, GOVERNMENT FINANCIAL ACCOUNTING. ALSO TO COMMON- 
WEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION (CSIRO) FOR RESEARCH 
IN ASTROPHYSICS, CHEMICAL ENGINEERING, AGRICULTURAL SCIENCES, RESEARCH 
SUPPORT TO AUSTRALIAN UNIVERSITIES AND GOVERNMENT SCIENTIFIC GROUPS. 

SALES OFFICES: Albuquerque * Beverly Hills * Bir- 
COMPLETE 3200 INFORMATION mingham ? Boston? Chicago ? Cleveland. Dallas * Dayton * Denver * Detroit * Honolulu * Hous- 

ton * Huntsville ? Ithaca ? Kansas City ? Los AVAILABLE NOW, NEAREST CONTROL Altos * Minneapolis ? Newark ? New York City * Omaha * Orlando * Palo Alto * Philadelphia 
D i ATA S eREP RES^ENT AT I VERai * San Diego * Seattle * Washington, D.C. / Luzern vDATA JlJREPRESENTATIVE .C1VJ. * Zurich * Bad Homburg * Paris * Melbourne 
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Please send details on Science Citation Index 
write us for 

Name. Title 

complete Organization 

information Address_ 

INSTITUTE FOR SCIENTIFIC INFORMATION 33 SOUTH SEVENTEENTH STREET PHILADELPHIA 3, PA 



The contest is now in its middle phase 
- tense, subtle, complex and in- 
finitely challenging. 

At MITRE the work concerns devel- 
opment of command and control sys- 
tems vital to our country's defense - 
vital to the "middle game." The 
strategy is to stay always a move or 
more ahead of the other side . . . to 
counter the threat, anticipate the 
future threats so that a more critical 
phase can never be reached. 

Like any important job, what we do is 
satisfying from a personal point of 
view. It is also extremely interesting 
professionally. Consider the possibil- 
ity of joining us. 

You would find yourself working on 
the leading edge of your own field - 
but your work would probably require 
you to become familiar with the state 
of the art in other fields, as well. You 
cannot create a system of many parts 
without learning something about 
each part. 

MIDDLE GAME 
Without in the, least decrying the 

importance of the opening and the end- 
ing, which are vital and. integral parts 
of chess, it's safe to say that the heart 
and drama of the battle are concen- 
trated in the middle game. 

Here is the arena where an open- 
ing advantage may be pressed home to 

victory or where the foundation may be 
laid for a winning ending. Here is the 
backdrop of thrust and riposte, sacri- 
ficial brilliancy, tactical surprise, 
masterly combination, attack against 
the King, grand over-all strategy, all 
occurring in the wealth and complexity 
possible only on a board full of pieces. 

I. A. Horowitz, 
How to Win in the 
Middle Game of Chess 
David McKay Company, Itrc. 

MITRE 
An Equal Opportunity Employer 

Your colleagues would be talented, 
stimulating, and capable, engaged in 
technology rather than production. 

You would work on one or more Air 
Force projects like these: 

BUIC (Back-Up Interceptor Control) 
for the SAGE system; NORAD Com- 
bat Operations Center; Nuclear De- 
tection and Reporting System; Post- 
Attack Command and Control system; 
and many other projects we cannot 
mention. 

MITRE needs talented engineers and 
scientists - preferably with advanced 
degrees and at least five years' expe- 
rience in electronics, mathematics or 
physics. Write, in confidence, to Vice 
President, Technical Operations The 
MITRE Corporation, P.O. Box 208AF, 
Bedford, Massachusetts. Openings 
are also available in Washington, D.C. 
and Colorado Springs, Colorado. 

Your move. 

Pioneer in the design and development of command and control systems, MITRE was chartered in 1958 to serve only the United States 
Government. The independent nonprofit firm is technical advisor and system engineer for the Air Force Electronic Systems Division 
and also serves the Federal Aviation Agency and the Department of Defense. 
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116112 
RADIOM ETER of Copenhagen offers a laboratory type, direct 
reading pH Meter setting NEW standards of accuracy, reliability, stability and con- 
venience, featuring: AC line operation-zero drift. * Ruggedized specially selected 
components and 10,000 hour military type tubes. * A radically new approach for 
special applications with provision for external recorders, temperature compensa- 
tors, buffer controls, standby switches, and a variety of special control accessories. 
* Available with an integral scale expander accessory, changing the scale from 0-14 
pH, to 1.4 full scale pH bands over entire range. * Reproducibility of 0.02 pH; or 
0.002 pH with the scale expander. * Ultra convenient electrode holder, and a 
complete range of standard and specialized electrodes for every application. 
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Nuclear-Chicago offers a new teaching aid and classroom 
resource to science educators and their students. The 
fundamentals of radioisotope applications and laboratory 
techniques are presented in Nuclear Science Study Guides-- 
a new series of publications offered free to science educators 
by Nuclear-Chicago Corporation. The topics covered aid students 
in achieving penetrating insights into nuclear phenomena. 
The presentation of individual classroom discussion units as 
well as experiments and demonstrations allows the instructor 
to develop a program to suit his students' needs. t The Guides 
can serve as a text for an introduction to the study of radioactivity, 
or they can be used as a supplementary resource in teaching 

LILIfOlUI IPLI TflIHE traditional course material. In either case, 
ANNIIIIUUINIUI IIUE the Guides constitute a "flexible textbook" 

PUBLICATION OF that allows you to introduce radioisotope 

procedures into your curriculum without 

NUCLEAR S CIENCE disrupting your established course plan. 

They are offered to you in quantity, at no cost, 

STUDY GUI DES for each member of your class. 4 The Guides will be 
mailed at regular intervalsand atno chargetoscience 

educators who request them. Guide No. 1, "How People Use 
Radioisotopes," is now available. This 12-page illustrated 
brochure is accompanied by an informative 17" x 22" chart 
that diagrams over 100 applications of nuclear science in research, 
education, industry, and medicine. ?I Please write for your 
complimentary copy. Then, if you feel that the Guide can be 
a helpful supplementary source of course material, we invite you 
to request additional copies for each member of your class. 
They will be sent to you at no charge and without obligation of 
any sort. If you wish, your name will be added to our mailing 
list to receive the entire series of Nuclear Science Study 
Guides as they are issued. 
NUC:C-3-248 

-w-L nuclear-chicago 
/ CO P 0 R AT / O / 

349 East Howard Avenue, Des Plaines, Illinois ? Telephone: 312 827-4456 
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VANGUARD 
the leader in compact, precision instrumentation for research 

OFFERS NEW UV ANALYZER 

FEATURES EASE OF OPERATION . . .REQUIRES LESS 
LABORATORY SPACE . . . CONTINUOUSLY VARIABLE 
FROM 200 mu TO OVER 400 mu 

Now Vanguard introduces another innovation in instrumen- 
tation, offering the new model 1056-A, the most compact, , 

space-saving, easy-to-operate UV Analyzer available today - 
with variable wave length control. Monochrometer-coupled 
broad emission UV light source allows selection of any wave 
length from 200 to over 400 millimicrons with a turn of a 

i 

dial. Dual-beam operation utilizing sample and reference 

; 

cuvettes provides continuous base line compensation for , 
gradient elutions and for other applications where the opti- 
cal density of the eluent may change. The 1056-A operates 
with minimum supervision and is compatible with all fraction _ 
collectors. Automatic chart recorder marking system speeds 
location and identification of test tubes containing UV ab- _ 

sorbing materials. Completely transistorized, for long, main- 
tenance-free operation. Write for complete information. _* 

NEW MODEL 1056-A 

12166 Cu. in. SMAALLER 

R!i~ ~ ~ ~ ~~ 6~ 

~~~~!~~~~~~a.A iTC r 1. 1 

VA*TG3'xTJARD INSTRUMENT COMPANY 
Designers and Manufacturers of Precision Instrumentation for Research 

P. 0. Box 244, LaGrange, Illinois 60525, FLeetwood 2-1600 . Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998 

San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 * Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666 
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Mouse encephalomyelitis virus crystals. 

You can achieve images like this routinely 
The new Carl Zeiss Electron Microscope EM-9 can 
easily be operated by the scientist or the technician. 
Everything has been done to safeguard against op- 
erational errors. The entire control system is set up 
so that every essential control for manipulating the 
instrument is right at hand. Two operators can sit 
comfortably and observe the image on the lumines- 
cent screen through any one of three windows. The 
screen image can also be viewed through a 
microscope having a magnification of 10x. 
In routine operations resolution is better than 
20A, and under optimum conditions-10 to 
12A. 
The image-forming system uses three electro- 
magnetic-type electron lenses: the objective, 
intermediate lens and projector. The objec- 
tive is equipped with an electrostatic cor- 
rection system known as the "Stigmator." 
Distortion-free electron micrographs can be 
made in four fixed steps. 1500x, 5000x, 

16,000x and 35,000x. Continuous magnification from 
0 to 35,000x is also possible. 

A novel principle for adjusting image brightness sim- 
plifies the electronics in the EM-9 considerably. The 
tele-focus cathode delivers a constant beam current 
of 40,A at a constant beam voltage of 60kV. The 
beam is oscillated across a central aperture at high 
frequency. Varying the amplitude of frequency varies 

the length of time the beam remains over the 
aperture and hence the total energy of the 
beam. 

With the EM-9 it is possible to take stereo 
electron micrographs by tilting the specimen. 
Electron diffraction images can be obtained 

by using the Boersch beam configuration. 
An automatic exposure timer and an auto- 
matic vacuum system are now available for 
the first time as accessories. Write Dept.SCfor 
further details. Complete service facilities 
available. 

The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
IN CANADA: CARL ZEISS CANADA LTD., 60 OVERLEA BLVD., TORONTO 17, ONTARIO 
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NOW! a complete range of LEITZ equipment... 

for every need in M[ ~W $CJMK U E3$[?7 W 

Laboratory Model 
Labolux Fluorescence Microscope 

Advanced Research Model 
Ortholux Fluorescence Microscope 

SM Fluorescence Microscope 
Routine Model 

* Leitz fluorescence equipment now makes advanced fluo- filters may be added as new techniques are introduced 
rescence techniques routine, dependable procedures. and microscopes may be used alternately with standard 

Highly integrated systems encompass the dramatic advan- light sources. Write for illustrated brochure . . . and for 

tages of fluorescence methods for rapid diagnostics, prac- information about your special applications. 
tical laboratory applications and creative research, elimi- 

nating guesswork and makeshift setups. Rigid, positive 
E. LEITZ. INC.. 468 PARK AVENUE SOUTH. NEW YORK 16, N. V. alignment of microscopes and fluorescence light sources D i u t rs f t h e wo Id- f a md o u ts pro du cts f 

assure maximum efficiency. Yet, for each system, otfher Leit G. m. b. 
H..cEtz AS E GINSES y-Ernt LOeit C d Ltd. assure maximum efficency. Yet, for each sysem, oher LEICA AND LEICINA CAMERAS ' LENSES ' PROJECTORS ' MICROSCOPES 
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Distribution of Research Funds 

Congressional discontent with federal support of research arises 
from a number of causes. One of these is concentration of support 
at a limited number of universities, ten of which in fiscal 1962 re- 
ceived 38 percent of the total. A compilation of Department of De- 
fense allocations to nonprofit institutions during fiscal 1962 indicates 
that Massachusetts received $117 million while ten states in the South 
and West collectively obtained only $560,000. These states have a 
total population more than twice as great as Massachusetts. The Na- 
tional Institutes of Health and the National Science Foundation have 
distributed their grants more evenly, but they too have given a large 
share of their funds to a relatively few institutions. Scientists have 
always tended to flock to a few major centers. The present mode of 
allocation of funds makes it even easier for the rich to recruit talent 
from the poor. 

This situation is a natural outgrowth of the philosophic approach 
which has guided the agencies. The central view has been that the 
government supplies funds to achieve specific research. Scientists who 
sit on panels and study sections take into consideration the excellence 
of the research proposal, the known competence of the principal in- 
vestigator and his associates, and the reputation of the institution 
sponsoring the research. These are reasonable criteria if the national 
interest is best served only by maximum efficiency in research ac- 
tivities. The system leads, however, almost inevitably to concentration 
of research support in a few institutions. A man of proved research 
productivity in a small school in the Middle West may submit an 
excellent proposal, but almost invariably his proposal will receive a 
rating below that of a comparable application originating at Harvard. 
The difference is the impact of the known excellence of the institution. 

I sat on a study section at the National Institutes of Health from 
1956 through 1959. As was the rule, our group rated grants on the 
basis of a scale from 1 to 5. The quality of applications originating 
from Harvard varied considerably, yet few if any were turned down, 
and most received a rating between 1 and 2. Proposals from less 
well known schools received severe scrutiny, were often rejected, and 
seldom were given a rating better than 2. Members of the study sec- 
tion were not personally prejudiced in favor of the great institutions 
and, if anything, would have preferred to encourage research at 
smaller schools. Yet we could not in good conscience produce a 
different result. 

This lopsided allocation of funds could be corrected in a number of 
ways. One method would be to change the guidelines, eliminating the 
excellence of the sponsoring institution as a factor and giving weight 
to the need to build research in many centers. A second and more 
desirable method would be to allocate part of the total funds, perhaps 
25 percent, directly to institutions on a per capita basis. This would, 
be certain to produce a broad distribution of funds. It would not 
destroy incentives for excellence. It would have the constructive effect 
of transferring part of the responsibility and authority for scientific 
choice back to the universities. The method would have pork-barrel 
potentials, but this is a small hazard in comparison to the proved 
inequity of the present approach. 

The present allocation of funds for research is not in the long-term 
national interest. One can only be amazed that congressmen from the 
underprivileged states have been so remiss in safeguarding the in- 
terests of the nation and of their constituents.-P.H.A. 
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Pulse Summation INNwTRI-CARB? 
Pulse summation is an exclusive Packard Tri-Carb devel- 
opment for utilizing essentially all of the light energy 
produced in liquid scintillation solutions, rather than 
only half of the light as in all older coincidence-type liquid 
scintillation spectrometers. The benefit to the user is: 
(a) Higher counting efficiencies, especially for low 

energy emitters such as tritium 
(b) Greatly improved isotope separation in double- 

label counting 

HIGHER COUNTING EFFICIENCIES 
Previously, coincidence-type liquid scintillation spec- 
trometers were able to utilize the pulse output from on ly 
one of the two photomultiplier tubes-the Analyzer- 
for pulse height analysis. Pulses from the second pho- 
tomultiplier tube-the Monitor-served only to provide 
coincidence signals. 
New Tri-Carb Spectrometers incorporate a pair of care- 
fully matched 13-dynode photomultiplier tubes. Pulses. 
from both tubes are used to establish coincidence, and 
simultaneously they are summed prior to pulse height 
analysis. This results in an improvement in the signal- 
to-noise ratio by a factor of two, since random noise 
pulses do not sum and coincident pulses do. Further, 
the use of 13-dynode photomultiplier tubes obviates the 
need for preamplifier circuits which inherently tend to 
slow down the pulse rise time and which contribute to 
the noise level. This permits much faster coincidence 
resolving time and relatively lower discriminator set- 
tings. The overall benefit is to provide higher count- 
ing efficiencies for low energy isotopes. 

OLDER TYPE 
LIQUID SCINTILLATION SPECTROMETERS 

TRITIUM 

DISCRIMINATOR LEVEL 
SET AT TRITIUM CUT-OFF 

mj\O lARBQN-14 

NEW TRI-CARB 
LIQUID SCINTILLATION SPECTROMETERS 

DISCRIMINATOR LEVEL 
SET AT TRITIUM CUT-OFF 

.CARBON-14 

Comparison demonstrating greatly improved isotope separation 
obtainable with new TRI-CARB Spectrometers by showing percent- 
age of total carbon-14 which appears beyond tritium cut-off. Data 
is directly comparable in both cases: discriminator levels were 
set so that only 0.01% tritium remained in the carbon-14. 

SPECTROMETERS 
GREATLY IMPROVED ISOTOPE SEPARATION 
A further advantage of pulse summation is the more 
faithful reproduction of the true spectral shapes of low 
energy isotopes. The total number of photons emitted 
for each low energy beta particle is very small. Even 
with the best light collection and photocathode conver- 
sion efficiencies, only one or two photoelectrons are 
produced in each photomultiplier tube from an average 
6 KeV tritium particle. Obviously, with such small 
numbers, a substantial advantage can be achieved in 
the statistics of photon collection and photoelectron 
utilization by doubling the numbers through the full use 
of both photomultiplier tubes for pulse summation and 
subsequent pulse height analysis. The more precise 
spectral curves achieved in new Tri-Carb Spectrom- 
eters, as a result of better statistics, provide very 
greatly improved separation of low energy isotopes 
such as tritium and carbon-14. 

Pulse summation is just one of many significant new 
features now available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

PACKARD INSTRUMENT COMPANY, INC, 

BOX 428 * LA GRANGE, ILLINOIS AREA CODE 312- 485-6330 
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FEATURES 

* Dual-column with either flame or T.C. detectors 
* Linear or manual programmer modules 
* Automatic oven cool-down (with LP) 
* Dual input electrometer or bridge modules 
* On-column or flash vaporized injection 
* Separately heated detector oven 

ORDER: 
1. 202-FL/MP-dual flame-manual programmer 
2. 202-TC/MP-thermal conductivity-manual 

programmer 
3. 202-FL/LP-dual flame-linear programmer 
4. 202-TC/LP-thermal conductivity-linear 

programmer 

THEORY 

The concept of two-column gas chromatography was 
first introduced by Drs. Edward M. Emery and W. E. 
Koerner, Monsanto Chemical Co., at the 1961 Spring 
ACS Meeting. 

At about this same time we introduced the Aero- 
graph A-350 featuring dual-columns connected to a 
four-filament T.C. cell and having separate injectors for 
each column. The basic advantages of the two-column 
system are: 

1. Column bleed compensation is provided by using one col- 
umn as a blank. 

2. Different column packings give the chemist immediate use 
of two-type columns such as polar and non-polar. 

Two new basic dual-column gas chromatographs, 202 
and 1520, have been developed. Both instruments have 
flow controllers, flow meters, and long tapered metering 
valves for controlling gas flow to each column. 

The separate detector oven is carefully regulated at 
four set temperatures. The all stainless steel column 
oven, heated by a 800 watt coil, will program at 35?C/ 
min to 400?C and will cool from 400 to 100?C in four 
minutes. 

The Aerograph 202 incorporates either dual flame 
or dual input detectors. It may be used with the manual 
temperature programmer or the simple linear tempera- 

L 

The 202 



PRACTICE 

ture programmer (LP) modules. With the LP, oven cool- 
down is automatic but door-close is not. A manual 
switch operates the door at any time. 

The 1520 is a more deluxe version of the 202. It 
contains both the dual flame and thermal conductivity 
detectors. The detector choice is made by re-connecting 
the downstream ends of the column. The exclusive 
Aerograph matrix temperature programmer is standard. 
This deluxe programmer not only gives complete flexi- 
bility in pre-setting temperature programming rates but 
automatically closes the oven door after cool-down and 
re-establishes the start temperature. 

The injectors are independently heated. Tempera- 
ture readout on an accurate, compensated pyrometer 
reads column oven, detector oven, injector, collector 
and auxiliary equipment plug. An automatic upper oven 
temperature limit control on all Moduline instruments 
protects columns and equipment from accidental over- 
heating. 

At lower right is shown a typical temperature program profile. The pro- 
gram rate may be caused to increase at any time during analysis or may 
be pre-set before the analysis. The programming rate is established by the 
resistance value of the matrix plugs... the time of change by their position 
on the matrix board. 

At lower left is an interior view of the 1520 showing cabinet air cooling 
and modules. The 202 is identical to the "A" portion. Modules in this case 
would be either electrometer or bridge * manual programmer or linear 

programmer. 

The 1520 

FEATURES 

* Dual-column with both flame and T.C. detectors 
* Matrix board temperature programmer 
* Automatic oven cool-down and re-set to start 

temperature. 
* Both dual input electrometer and bridge modules 
* On-column or flash vaporized injection 
* Separately heated detector oven 

ORDER: 

Aerograph 1520-dual column gas chromatograph 
with both dual flame and T.C. detectors. Flow con- 
trollers, electrometer, bridge/power supply and ma- 
trix temperature programming modules are standard. 
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HyF1l2 Dual Channel: 
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ii FEATURES.. 

Manual Temperature 
Programmer--This 
unique controller sup- 
plies constant power to 
the column oven, by a 
solid-state electronic, ad- 
justable power controller 
(APC) and multi-turn pot. 

Linear Temperature Pro- 
grammer-This program- 
mer is completely elec- 
tronic with no gears, mo- 
tor or clutch. It programs 
at 10 precise rates. A 
matrix plug permits any 
additional rates. 

Single Channel Electrom- 
eter-This high imped- 
ance electrometer used 
with single ionization 
detectors features 100% 
feedback, decade and 
binary attenuation and 
buckout control. 

Two Channel Electrom- 
eter-This electrometer, 
with flame and electron 
capture combination, is 
actually two electrome- 
ters with one common 
power supply. I!t features 
100% feedback and 
buckout on each channel. 

Bridge-Power Supply - 
This 12 or 20 volt solid- 
state bridge and power 
supply module is used in 
conjunction with 4-fila- 
ment T.C. detectors. It is 
interchangeable in the 
Hy-FI2, 202 or 1520. 

WILKENS INSTRUMENT AND R ESEA 
P.O. BOX 313 * WALNUT CREEK, CALIF. ? PHONE 415-284-7166 
WILKENS INSTRUMENT INTERNATIONAL * P.O. BOX 734 * BASEL 2, SWITZERLAND 

RC H, IN C. 
* TWX 415-281-5266 
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Glas-Col heating mantles for Kjeldahl and Soxhlet flasks 
guard against every known distillation or extraction 
hazard. No feature is overlooked for safe operation in 
laboratory or pilot plant. 

Anodized aluminum cabinets hold six flasks. Supports 
included. Three-wire cord grounded to cabinet. Tops are 
chemical resistant Colorlith? -a vinyl coated, asbestos 
cement material-in attractive surf green. Spirally-wound 
heating elements concentrate most heat at bottom center 
-can be replaced individually at low cost. 

GLA5ECOL 
FH EATI Ns1 MArNmTLES S 

Glas-Col Apparatus Company 
Dept. SC, 711 Hulman Street, Terre Haute, Indiana 

Specialists in solving unusual heating problems 
Trademark Reg. U.S. Patent Office, U.S. Patents 2,231,506; 2,739,220; 2,739,221; 2,282,078 

Heat inputs individually controlled with calibrated step- 
less input controller . . . front-mounted pilot lights . . . 
quartz fabric heating units safely meet high wattage 
requirements of aqueous solutions. Specifications: 
* Catalog No. KJ-300 (for 300 ml flask); 210 W, 115 V per unit; 

price $280.00 
* Catalog No. KJ-500 (for 500 ml flask); 325 W, 115 V per unit; 

price $350.00 
* Catalog No. KJ-650 (for 650 ml flask); 385 W, 115 V per unit; 

price $370.00 
* Catalog No. KJ-800 (for 800 ml flask); 440 W, 115 V per unit; 

price $370.00 

Simultaneous control by external variable transformer... 
front-mounted, UL approved on-off switches and pilots 
. . glass fabric heating, units contoured for flat-bottomed 
flasks. Specifications: 
* Catalog No. SOX-250 (for 250 ml flask); 140 W, 115 V per unit; 

price $195.00 
a Catalog No. SOX-300 (for 300 ml flask); 145 W, 115 V per unit; 

price $195.00 
* Catalog No. SOX-500 (for 500 ml flask); 250 W, 115 V per unit; 

price $285.00 

Prices for other sizes on request. 
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SAVE UP TO $5000 ININSTRUMENT COSTS...save hours of time 
... while you easily measure reflecting-fluorescing samples with photo- 
metric accuracy of +0.5% T. Maximum limit for stray light is 0.1%. 

Curves and data above illustrate procedures used, and provide con- 
clusive proof of the outstanding performance offered by the Bausch & 
Lomb Model 5 Relative Spectroradiometer/Spectroreflectometer . 
comparing with instruments costing up to $5000 more. 

What is your problem? Double-beam comparison of spectral energy 
distribution of cathode ray tubes? Lamps? Arc lamps? Thermo-emis- 
sion? Or is it direct-sphere measurement of reflection of fluorescing- 
reflectance samples, such as paper products, textiles, paints, or cos- 
metics? Regardless, you'll measure your samples accurately ... faster, 
easier, at lower cost with the Bausch & Lomb Model 5. 

And, you'll get prompt delivery, including complete installation, 
check-out, and operating instructions by a factory-trained engineer. 

Write for complete information. Please describe your application in 
detail. Address your inquiries to: Bausch & Lomb Incorporated,. 77446 
Bausch Street, Rochester 2, New York. 
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gave evidence of long-lived effects pre- 
sumably due to radioactive debris. The 
effects were to increase the attenuation 
on the long great circle path so that 
for 8 to 12 days the diurnal variation 
of phase was that to be expected for 
signals which were received only over 
the short great circle path. 

One surprising feature of the sym- 
posium was that several authors utilized 
observations which were originally 
made in 1922 as a source of data on 
the variations of very-low-frequency 
field strength with respect to distance. 
Although this should be taken as a 
compliment to that work, it also points 
out the necessity for new high quality 
measurements in this area. 

The symposium was sponsored by the 
Central Radio Propagation Laboratory 
of the National Bureau of Standards. 
It is expected that a selection of the 
presented papers will be published in the 
Jan.-Feb. 1964 issue of Section D (Ra- 
dio Propagation) of the NBS Journal 
of Research. 

D. D. CROMBIE 
Central Radio Propagation Laboratory, 
National Bureau of Standards, 
Boulder, Colorado 

Radioiodine: Its Nature 
and Effects 

Radioiodine-131 is considered one 
of the most significant fission product 
elements because of its abundance in 
early fallout and in the gaseous effluent 
of certain nuclear industries, its high 
inventory in irradiated reactor fuels, 
its chemical, physical, and physiological 
characteristics, and its widespread use 
in clinical and therapeutic medicine. 
All these factors were considered at a 
symposium held at the Hanford Lab- 
oratories, Richland, Washington (17- 
19 June). In addition to the 75 Hanford 
scientists about 150 visiting researchers 
from Belgium, Canada, France, India, 
Japan, United Arab Republic, the 
United Kingdom, and West Germany 
attended. 

Historically, the thyroid gland, 
which concentrates a substantial por- 
tion of any administered dose of iodine, 
was considered a radioresistant struc- 
ture. Following reports of increased 
incidence of thyroid tumors in children 
as a consequence of exposure to x- 
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as a consequence of exposure to x- 
irradiation early in life, the Federal 
Radiation Council recommended that 
a thyroid radiation dose to the general 
population from I'3 in excess of 0.5 
rem per year should call for some con- 
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trol measures. H. D. Bruner pointed 
out that the 0.5-rem dose has thus 
become a limiting case for normal 
peacetime operation. 

The principal emphasis during the 
symposium was on the sources of 
radioiodines, their relative concentra- 
tions in the air-plant-cow-milk-man 
(child) cycle, and their possible ef- 
fects. Principal subject areas were re- 
viewed by leading scientists and each 
review paper was followed by reports 
of unpublished work from many lab- 
oratories. 

In his review on the origin and 
disposition of radioiodine, J. Z. Holland 
(USAEC Division of Biology and Medi- 
cine) compared the relative biological 
significance of the several radioisotopes 
of iodine and concluded that even in 
cases of heavy environmental con- 
tamination with the shorter-lived radio- 
iodines, the delays in the food chain 
would tend to reduce their relative 
importance with the result that longer- 
lived I"1 is of unique importance. He 
pointed out that one may expect ex- 
treme irregularity in I"31 distribution 
following a release incident. This results 
from the interaction of its relatively 
high abundance and short half-life 
with the bouyant rise imparted by the 
releasing event and the atmospheric 
eddies and rain clouds that act over 
periods of a few hours to days. Addi- 
tional complications are introduced by 
the behavior of iodine precursors dur- 
ing release and by the chemical be- 
havior of iodine. Iodine reacts with 
many materials, including many trace 
substances in the atmosphere, and it 
is readily oxidized and reduced 
through a wide range of valence 
states. The only conclusion which 
could be drawn at the present time 
regarding the partitioning of "13 be- 
tween vapor and particulates, soluble 
and insoluble forms, and among ele- 
mental, reduced, and oxidized states 
is that none is clearly dominant over 
any great range of conditions. 

L. Machta explained that three 
meteorological mechanisms can prob- 
ably explain all incidents since Sep- 
tember 1961 of higher-than-normal 
I3"' levels in the milk surveillance net- 
work of the Public Health Service; 
these mechanisms are: low altitude 
transport of debris from atmospheric 
and vented underground tests in Ne- 
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vada; subsidence within an anticy- 
clone; and rainout of debris moving 
in the troposphere or even in the 
lower stratosphere. 
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FROM HONEYWELL 
THE MODEL 2802 LABORATORY POTENTIOMETER 

The New Honeywell Model 2802 Laboratory Potentiometer 
is the most accurate and easy-to-use DC instrument we've 
ever built for your primary standards lab. 

Calibrated accuracy of this new instrument is -0.0010% 
of reading +0.1 microvolt. The range of the 2802 is from 
0 to 2.0999999 volts, with only four measuring dials. 

Its new improved single-window readout lets you read all 
eight digits without squinting or bending over the instru- 
ment.The built-in self-checking feature eliminates the chance 
of error that exists when you must compare one instrument 
with another. Both battery circuits are guarded, and the 
entire instrument is electrostatically shielded. 

For complete specifications, contact your nearest Honey- 
well office or write Honeywell, Denver Division, Denver 10, 
Colo. In Canada: Honeywell 0 
Coontrols Ltd., Toronto 17. LABORATORY STANDARDS 

Honeywell 
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WHAT'S NEW 
IN STOPCOCKS? 

WHAT'S NEW 
IN STOPCOCKS? 

#6460 * with serrated tubulations on each 
end of the stoocock. 
#6460 * with serrated tubulations on each 
end of the stoocock. 

#6461 * with - 10/18 taper on one end, 
serrated tubulation on the other. Male 
taper mates with glass connection into 
leakproof joint, without lubrication. 

#6461 * with - 10/18 taper on one end, 
serrated tubulation on the other. Male 
taper mates with glass connection into 
leakproof joint, without lubrication. 

#6462 * with J 12/5 socket on one end, 
serrated tubulation on the other. Female 
joint mates with glass connection into 
leakproof joint, without lubrication. 
v I 
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The importance of grazing animals 
was stressed in relation to the biologi- 
cal disposition of radioiodine. The 
principal route of I31 into man ap- 
pears to be by means of milk from 
dairy cows which graze in contami- 
nated pastures. In this regard, it was 
reported by C. P. Straub that in a co- 
operative endeavor of the U.S. Public 
Health Service and the St. Louis 
Health Department, lesser amounts of 
IJ31 appeared in the milk from cows 
grazing in well-fertilized pastures. No 
appreciable contamination of milk 
with radioiodine was observed when 
stored hay and grain were fed to dairy 
cattle. Grazing animals, L. Van Mid- 
dlesworth concluded, are very good 
early indicators of radioiodine con- 
tamination in the biosphere because 
they consume large amounts of ex- 
posed feed per gram of thyroid. Mer- 
rill Eisenbud predicted that for the 
foreseeable future direct measurements 
of the radioiodine content of milk 
would be the indicator of choice when 
it is necessary to appraise the public 
health significance of environmental 
contamination by I1. 

In predicting the hazard of I31, it is 

important to know the concentration 
ratios along the food cycle from air 
to milk to man. A number of useful 

relationships were reported. Under 
conditions of continuous low-level re- 
lease: [(picocuries/kg grass)/ (pico- 
curies/m3 air) = 4000 and [(pico- 
curies/ liter milk) / (picocuries/ kg 
grass)] = 0.1. The ratio of peak con- 
centrations after a single contamination 
event involving I131, taking as unity 
the thyroid of a human subject (on 
day 14) who had drunk milk daily, 
were: cow's total feed on day one, 
400; cow's thyroid on day seven, 280; 
and cow's milk (per liter) on day four, 
1.6. Considerable variation occurs, how- 
ever, in the amount of I131 in the milk 
of different cows and the same cow at 
different seasons of the year. Milk 
from a cow labeled with radioiodine 
or a water solution of I'31 resulted in 
comparable uptakes when fed to both 
man and animals. 

R. J. Garner (Harwell) reviewed 
the effects of radioiodine and stressed 
the radioresistance of the thyroid 
gland of domestic animals; doses in 
excess of 5000 rads to the thyroid are 
required before any sign of damage 
may be expected. I. Doniach (London 
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four different long-term effects, 1000 
rads from x-rays has a similar quanti- 
tative effect to a calculated mean dose 
of about 10,000 rads from I"31. This is 
somewhat less than the 20-fold greater 
effectiveness of x-rays compared with 
I131 which was deduced from early 
changes with these two forms of ex- 
posure in sheep. S. Lindsay concluded 
that thyrotropic stimulation after sub- 
total thyroidectomy is a promoting 
factor in the development of both 
benign and malignant thyroid neo- 
plasms in the rat and that it may also 
initiate the development of some ma- 
lignant neoplasms. In an extension of 
these findings in animals, E. L. 
Saenger and co-workers reviewed the 
available data on the carcinogenic ef- 
fects of I131 compared with x-irradia- 
tion in man. These workers con- 
cluded that thyroid carcinoma may 
develop rarely with x-ray doses of 
2000 to 6000 r after a latent period 
of 10-to-35 years and that it is prob- 
able that x-ray doses of 100 r or 

greater to children's thyroids will in- 
crease the incidence of carcinoma. 
Irradiation of the adult thyroid with 
I131 cannot as yet be implicated as a 

carcinoma-causing mechanism. How- 
ever, doses of I"31 in children seem to 
increase the susceptibility of their thy- 
roids to neoplastic change. According 
to Saenger and associates, the carcino- 
genic dose level of I31 for a child may 
not be below 600 rads, considering the 

differing dose rate between I"31 and x- 

rays, fractionation of dose, and irregu- 
lar distribution. 

In a review of the important area of 

prophylactic and therapeutic measures 
for radioiodine contamination, F. W. 

Lengemann pointed out that the best 

policy is to prevent the entrance of I-31 
into the food chain since this is ap- 
parently the major avenue of con- 
tamination for those not occupationally 
exposed. Because milk appears to be 
the chief vector of I131 in the United 
States and some other countries, he 

proposed four means of limiting the 
access to the food chain by means 
of milk: (i) elimination of milk from 
the diet, (ii) use of ion-exchange col- 
umns to remove radioiodine, (iii) 
feeding of stored feed to milk-pro- 
ducing animals, and (iv) the substitu- 
tion of stored milk or milk products 
for fresh milk. An added considera- 
tion was the use of thyroid-blocking 
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for fresh milk. An added considera- 
tion was the use of thyroid-blocking 
agents at a number of places in the 
feed-milk-man cycle. In this regard, 
it was suggested that increasing the 
stable iodine in the feed of a dairy 
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cow could reduce thyroid uptake by 
50 to 80 percent in a person drinking 
such milk. 

A highlight of the symposium was 
a very stimulating speech in which E. 
E. Pochin (University College Hos- 
pital, in London) posed the question: 
What is a permissible dose? "Perhaps it 
is more reasonable to look at what is 
a permissible risk," he said, and went 
on to cite some interesting comparative 
levels of risk in established industries 
today, based on fatal accidents per 
year or per million people employed. 
On such a basis, the nuclear industry 
ranks among the safest. "Although we 
still have a great deal to learn about 
quantitation of risks in radiation ex- 
posure," Pochin stated, "we have even 
further to go in attempting to estimate 
quantitatively the benefits that may be 
associated with any procedure involving 
radiation exposure." Pochin went on 
to say that the attempt to set radiation 
protection levels on a quantitative 
basis is a very necessary, but very 
ambitious undertaking. Many of the 
difficulties and also criticisms arise 
simply from the fact that no compa- 
rable attempt is being made to deal 
as quantitatively with many of the 
other hazards of life or work. This, 
in fact, may be one of the greatest 
values of radiation protection work- 
it may extend the practice of hazard 
evaluation into other fields and there 
promote studies of the justification for 
risks on a factual basis. 

Shields Warren was the honorary 
general chairman of the symposium, 
and the session chairmen were S. A. 
Lough and H. D. Bruner (U.S. Atomic 
Energy Commission), A. H. Wolff 
(U.S. Public Health Service), B. M. 
Dobyns (Cleveland Metropolitan Gen- 
eral Hospital), E. E. Pochin (Univer- 
sity College Hospital Medical School, 
London), Stuart Lindsay (San Fran- 
cisco Medical Center at the University 
of California), and C. L. Comar 
(Cornell University). 

The symposium was under joint 
sponsorship of the U.S. Atomic Energy 
Commission and the Hanford Lab- 
oratories of General Electric Company; 
this work was performed under con- 
tract No. AT(45-1)-1350 between these 
two organizations. The proceedings 
will be published as the December 1963 
issue of the Health Physics Journal. 
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1-2. Central Soc. for Clinical Research, 
Chicago, Ill. (J. F. Hammarsten, VA 
Hospital, 921 E. 23 St., Oklahoma City, 
Okla.) 

2-6. American Soc. of Anesthesiol- 
ogists, Chicago, Ill. (J. W. Andes, 515 
Busse Highway, Park Ridge, Ill.) 

3-4. Italian Soc. for Nuclear Biology 
and Medicine, 8th congr., Pisa, Italy. 
(P. Bastai, Clinica Medica, Pisa) 

4-6. Neuro-endocrinology, seminar, 
Algiers, Algeria. (J. P. Guitray, Neuro- 
endocrinology Seminar, Mustaph Mater- 
nity Hospital, Algiers, Algeria) 

4-7. Inter-governmental Committee for 
the World Food Program, Rome, Italy. 
(Office of the Director General, Food and 
Agriculture Organization, Viale delle 
Terme di Caracalla, Rome) 

4-8. Electronics in Management, 10th 
inst., Washington, D.C. (M. M. Wofsey, 
Center for Technology and Administra- 
tion, American Univ., 1901 F St., NW, 
Washington, D.C.) 

5-7. Carbides in Nuclear Energy, Har- 
well, England. (L. E. Russell, Metallurgy 
Div., AERE, Harwell, Didcot, Berks, 
England) 

5-10. Tokyo Intern. Book Exhibition, 
5th, Tokyo, Japan. (A. P. Wales Or- 
ganization, 18 Charing Cross Rd., Lon- 
don, W.C.2, England) 

5-13. Pan-Pacific Surgical Assoc., 9th 
congr., Honolulu, Hawaii. (F. J. Pinker- 
ton, Pan-Pacific Surgical Assoc., 230 
Alexander Young Bldg., Honolulu 13) 

5-13. Tropical Meteorology, symp., 
Rotorua, N.Z. (World Meteorological 
Assoc., 41, avenue Giuseppe Motta, Ge- 
neva, Switzerland) 

6-7. American Standards Assoc., Phila- 
delphia, Pa. (ASA 10 E. 40 St., New 
York 16) 

6-8. Diffraction, 21st conf., Pittsburgh, 
Pa. (W. M. Biagas, Crucible Steel Co. of 
America, P.O. Box 7257, Pittsburgh 13) 

6-8. Mid-Continent Council of Geol- 
ogical Soc., biennial meeting, Oklahoma 
City, Okla. (American Assoc. of Petro- 
leum Geologists, 1444 South Boulder, 
P.O. Box 979, Tulsa, Okla.) 

6-8. American Assoc. of Petroleum 
Geologists, mid-continent regional meet- 
ing, Oklahoma City, Okla. (U. R. Laves, 
2309 Liberty Bank Bldg., Oklahoma City) 

6-9. Acoustical Soc. of America, Ann 
Arbor, Mich. (ASA, 335 E. 45 St., New 
York 17) 

6-9. Plasma Physics Div., American 
Physical Soc., San Diego, Calif. (A. 
Simon, General Dynamics Corp., P.O. 
Box 608, San Diego 12) 

7-8. Operations Research Soc. of 
America, 24th natl., Seattle, Wash. 
(ORSA, Mt. Royal and Guilford Ave., 
Baltimore 2, Md.) 

7-8. American Soc. for Quality Con- 
trol, 7th technical conf., St. Paul, Minn. 
(W. P. Youngclaus, 161 West Wisconsin 
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GODFREY STEREO- 
MODELS present 
chemical relationships 
better than ever before 
possible. You can see 
skeletal structure . . . 
how atoms are linked 
. . . whether they are 
stable... and why. You 
can even measure inter- 
nuclear distances with 
remarkable accuracy... 
a precise, 250,000,000X 
magnification of all ele- 
ments is ingeniously 
maintained (2.5 cm.= 
1A). Bond angles are 
correct, too. Elements 
are all 'vividly, solidly 
and permanently col- 
ored throughout... and 
virtually unbreakable, 
too! Free rotation about 
single bonds is demon- 
strable... yet structures 
will remain locked in 
any pre-set position. 
Boat or chair conforma- 
tions of' cyclohexane 
show their natural sta- 
bility . . even interme- 
diate twist conforma- 
tions can be fixed in 
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and measurement. 
The basic kit is sup- 
plied, at no extra charge, 
with a large variety of 
structural components 
... olefinic and aromatic 
double bonds, acety- 
lenic triple bonds, the 
benzene ring, amide and 
nitrile groups, as well as 
tetrahedral and trigonal 
carbon and nitrogen, 
digonal oxygen and sul- 
fur, hydrogen and the 
halogens . . . at a price 
one-third of any com- 
petitive unit. No tools 
are required for assem- 
bly ... simple, quick, 
hand connections only. 
Connector tubes have 
positive, snaplock con- 
nections, with built-in 
torsional friction. Large, 
complex models (syn- 
thetic polymers, pro- 
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teins, polysaccharides) 
can be assembled and 
handled without falling 
apart. 
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C. cis Decalin 
D. Bicyclo [2, 1, 1, 05,6] 

hexane-5 (N-t-butyl) 
carboxamide 

E. 6-Trifluoromethyl 
-7-sulfamyl-3,4- 
dihydro-1,2,4- 
benzothiadiazine 
1,1-dioxide 

It would have been easier 
if they were visible in 
their solid, identifying 
colors. 
Write today for com- 
plete specifications in 
full color. 
WILL NO. 20150X, 
GODFREY STEREO- 
MODEL KIT, complete 
with 142 components 
representing 171 atoms, 

only 49.45 
45.00 each in lots of 12 
40.00 each in lots of 24 
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SQUARE WAVE STIMULATOR 
The versatility of combinations of pulse stimuli of this 
model makes it an excellent research tool, and a valu- 
able aid in the teaching laboratory. A variable delayed 
train of pulses, a conditioning train, and a delayed 
pulse are among the performance features. All controls 
are precise, linear, and stable. For further information 
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M M ULTRAVIOLET ANALYZER 

Precise, quantitative measurement 
of absorbance of flow streams such as 

* chromatographic effluents. 

Records true linear absorbance in 
U two switch-selected ranges: 0-0.5 and 

0-2.5 absorbance units. 

Unsurpassed sensitivity and stability; 
records amino acid concentrations on 
the order of 1 ug/ml. 

Unique optical system (patent ap- 
plied for) provides unsurpassed accuracy 
without changing wavelengths or base 
line compensation. 

Can, if desired, automatically actuate 
a fraction collector to deposit each 
UV-absorbing fraction in a separate 
collecting tube. 

Also used as companion instrument 
L to the exclusive ISCO Density-Gradient 

Fractionator. 

Equipped with recorder and event 
marker. Provision for external recorder. 
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[AND AND WATER USE 
Special Reference to Mountain & Plains Regions 

Wynne Thorne, Editor 

AAAS Symposium Volume No. 73. May 1963 
6" by 9", 364 pages, references, index, $8.00 

(AAAS members' cash order price $7.00) 

Arranged by the AAAS Section on Agriculture 

This symposium volume reports papers by leaders 
in research, and policy discussions relating to the 
nation's land and water resources, presented at 
the AAAS meeting in Denver, Colorado, in De- 
cember 1961. 
The volume centers on problems associated with 
the increasing competitive demands for use of 
publicly owned lands. The historic uses by live- 
stock and timber processors are being challenged 
by groups concerned with recreation, wildlife, and 
water production. Adjustments in public land use 
in relation to uses of adjacent or intermingled 
privately owned lands need further consideration 
if the total benefits from these resources are to 
be maximized. These and other problems of land 
and water are explored by recognized leaders in 
the field. 
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8. Advances in Tracer Methodology, 
8th symp., Chicago, Ill. (P. A. McNulty, 
New England Nuclear Corp., Boston 18, 
Mass.) 

8-9. American Psychiatric Assoc., New 
York State District, New York, N.Y. (E. 
Shapiro, 43 Andover Rd., Rockville 
Center, N.Y.) 

8-10. Nuclear War Inst., West Baden 
Springs, Ind. (Communications Dept., 
West Baden College, West Baden Springs) 

8-10. Tetanus, intern. conf., Bombay, 
India. (J. C. Patel, K.E.M. Hospital, 
Parel, Bombay) 

11-12. Fluid Mechanics, Soc. for 
Natural Philosophy, Pittsburgh, Pa. (B. 
D. Coleman, Mellon Inst., Pittsburgh) 

11-15. Yale Industrial Forestry Sem- 
inar, 21st, Berkeley, Calif. (Z. W. White, 
Yale School of Forestry, 205 Prospect 
St., New Haven 11, Conn.) 

11-15. Permafrost; 1st intern. conf. on 
problems of the earth's frozen land masses, 
Lafayette, Ind. (C. T. Grimm, Bldg. Re- 
search Advisory Board, NAS-NRC, 2101 
Constitution Ave., NW, Washington, 
D.C.) 

11-15. American Public Health Assoc., 
91st annual, Kansas City, Mo. (APHA, 
1790 Broadway, New York, N.Y.) 

11-15. Physics and Material Problems 
of Reactor Control Rods, Vienna, Aus- 
tria. (IAEA, Kiirntner Ring 11, Vienna) 

11-15. Reliability Engineering and Man- 
agement, inst., Tucson, Ariz. (J. F. Mc- 
Kinley, Div. of Continuing Education, 
Univ. of Arizona, Tucson) 

11-16. Engineering Materials and De- 
sign, conf. and exhibition, London, Eng- 
land. (Industrial and Trade Fairs, Ltd., 
Commonwealth House, 1-19 New Oxford 
St., London, W.C.1) 

12-14. Joint Computer Conf., Las 
Vegas, Nev. (P. M. Davies, Abacus, Inc., 
1718 21st St., Santa Monica, Calif.) 

12-14. Technical Assoc. of the Pulp 
and Paper Industry, 14th testing conf., 
New Orleans, La. (P. E. Nethercut, 360 
Lexington Ave., New York 17) 

12-14. Severe Storms, 3rd conf., Ur- 
bana, Ill. (American Meteorological Soc., 
45 Beacon St., Boston 8, Mass.) 

12-15. Magnetism and Magnetic Mate- 
rials, 9th conf., Atlantic City, N.J. (W. D. 
Doyle, Franklin Inst. Laboratories, 221 
N. 21 St., Philadelphia 3, Pa.) 

13-14. American College of Preventive 
Medicine, Kansas City, Mo. (R. E. Coker, 
Jr., Univ. of North Carolina, Chapel Hill) 

13-15. Eastern Analytical symp., 5th, 
New York, N.Y. (R. F. O'Connell, Sperry 
Rand Research Center, Sudbury, Mass.) 

13-16. American Medical Women's 
Assoc., San Antonio, Tex. (AMWA, 1790 
Broadway, New York 19) 

14-15. Chemical Engineering, 20th 
symp., College Park, Md. (ACS, 1155 
16th St., NW, Washington, D.C.) 

14-21. Measurement, Control, Regula- 
tion and Automation, 2nd intern. congr., 
Paris, France. (MESUCORA, 40, rue de 
Colisee, Paris 8) 

15-16. Cineradiology, 4th symp., Roch- 
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15-16. International Soc. of Dental 
Surgeons, Las Vegas, Nev. (E. Altshuler, 
6043 Hollywood Blvd., Los Angeles, 
Calif.) 
25 OCTOBER 1963 
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BUCHLER ior 
ELECTROPHORESIS 

The Most Complete and Flexible 
Apparatus Available for 

ZONE ELECTROPHORESIS 
with Paper, Starch, Agar and 
almost all other known media. 

BUCHLER ior 
ELECTROPHORESIS 

The Most Complete and Flexible 
Apparatus Available for 

ZONE ELECTROPHORESIS 
with Paper, Starch, Agar and 
almost all other known media. 
One basic migration chamber, converti- 
ble to any medium or method. 
One basic migration chamber, converti- 
ble to any medium or method. 

Full line of D.C. Power Supplies. Full line of D.C. Power Supplies. 

Agar Cutter for preparation of immuno 
slides. 

PERFORATOR 

9 _ 9 OiI' -*- LOCATING PIN 
/, - NI~-V ?KNIVES 

Full line INDEXING HOLES - SLIDE 

of accessories GUIDE POST - 
SLIDf STOP - NDEXIG BAR 

to create LUMN SLIDE' 
LOCK_ completely PLATF 

equipped 
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systems without 
duplication. 
systems without 
duplication. 

STARCH GEL VERTICAL 
Electrophoresis Apparatus 
For direct insertion of liquid 
samples without paper or starch 
granules. 
* Samples can be resolved into more 

zones than with paper electro- 
phoresis without overlapping of 
components. 

* 10 samples, 0.040 to 0.045 ml can 
be processed simultaneously, or 1.6 
ml in a single slot. 

Special lucite stand to fit in 
refrigerator. 

STARCH GEL VERTICAL 
Electrophoresis Apparatus 
For direct insertion of liquid 
samples without paper or starch 
granules. 
* Samples can be resolved into more 

zones than with paper electro- 
phoresis without overlapping of 
components. 

* 10 samples, 0.040 to 0.045 ml can 
be processed simultaneously, or 1.6 
ml in a single slot. 

Special lucite stand to fit in 
refrigerator. 

Send for Bulletins S-3-1000A and S-3-7070 for complete information Send for Bulletins S-3-1000A and S-3-7070 for complete information 
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Porter and Bonneville- 

An Introduction to 

the Fine Structure of 

Cells and Tissues 

By KEITH R. PORTER, Ph.D. 
Department of Biology, Harvard University, Cambridge 

and MARY A. BONNEVILLE, Ph.D. 
Department of Anatomy, College of Physicians & Surgeons 

Columbia University, New York City 

* Presented in portfolio of 26 large (81/2" X 11") 
electron micrographs. 

* Each illustration fills an entire page without margins 
and has its own explanatory legend on facing page. 

* The first book to overcome so effectively the many 
problems peculiar to the teaching of submicroscopic 
histology. 

* Printed on highest quality 80 lb. book stock. 

56 Loose-Leaf Sheets, 87V" x 11". Punched to Fit standard 
size notebook 

26 Full-page Electron Microscopic Illustrations and 26 accom- 
panying Legends 

Student Folio Edition $3.75. Clothbound $6.00 

LEA & FEBIGER 
Washington Square, Philadelphia, Pa. 19106 

Please send me: Porter & Bonneville-An Introduction 
to the Fine Structure of Cells and Tissues. 
0 Folio Edition $3.75 CI Clothbound $6.00 
I will return books, or pay for those I keep, within 60 days 

[~~~~I ~of their receipt. 
NAM E ................................................. 
ADDRESS .............................................. 
CITY .................. ZONE .... STATE .............. 

10-25-63 
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NEW 

rO RECORDING 

DENSITOMETER 

for 

THIN LAYER CHROMATOGRAMS 

Direct, Manual or Fully Automatic Scanning of Plates by 

Visible or U.V. Absorbance, and by Fluorescence. 

REPRODUCIBLE * ACCURATE * CONVENIENT 

MAXIMUM SAFETY 
WITH THE WELCH 

ELECTRIC STIRRER 

Adjustable from 
200 to 400 RPM 

with Watt-type Governor 

No. 5230 
to stabilize speed 

No. 5230 

Adjustable Chuck 
for stirring rods 

up to /4-inch diameter 

Non-Sparking 
Speed Controlled 

.....I9k )~ ~STIRRING RODS 
No. 5230G. GLASS STIRRING 
ROD. Double V form, for No. 
5230 or No. 5230A Stirrer. 

No. 5230M. No. 5230R. 
Each $0 

No. 5230M. MONEL STIRRING 
No. 5230. ELECTRIC STIRRER. ROD. Double-V form, for No. 
For 115 volts 50/60 cyles A.C. 5230 or No. 5230A Stirrer. 

Each $58.50 Each $2.50 

No. 5230A. ELECTRIC STIRRER. No. 5230R. POLYETHYLENE 
With stepdown transformer, for STIRRING ROD. Propeller-blade 
230 volts 50/60 cycles A.C. form, for No. 5230 or No. 

Each $64.50 5230A Stirrer. Each $1.80 

THE WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880 

1515 Sedgwick Street, Dept. E. Chicago 10, Illinois 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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