
not, and can be transferred from one 
weapon to another as military styles 
change. Just how generous the result- 
ing stockpile actually is can be calcu- 
lated in numerous ways: one way is 
that adopted by President Johnson, 
who, without going into the intricacies 
of the overkill argument, announced 
on 21 January that "this country and 
the Soviet Union already have pro- 
duced enough explosive force to equal 
10 tons of TNT for every man, woman 
and child on the face of this earth." 
The stockpile, in any event, is big 
enough so that the President has or- 
dered a substantial slowdown, con- 
vinced that U.S. security will not be 
even marginally affected. 

How did we arrive at this state of 
nuclear superfluity? The secrecy which 
has surrounded the stockpile-in 
sharp contrast to the bravado with 
which the number of missiles, subma- 
rines, and other military hardware is 
regularly announced-has certainly 
played a role. Although one reason for 
the adoption of a policy of secrecy 
was the fact that, for a long period 
after World War II, America's atomic 
power was a good deal less than an 
awed world imagined it to be, the re- 
sult of the secrecy was to insulate the 
entire weapons program from public 
scrutiny. Secrecy also strengthened the 
hand of members of the Joint Com- 
mittee on Atomic Energy in develop- 
ing influence over their uninitiated 
congressional colleagues, since it was 
impossible for outsiders to argue with 
the Joint Committee's definitions of 
necessity. 

Role of Congress 

The development of the bomb had 
been kept secret even from most mem- 
bers of Congress, and Joint Committee 
members were the first to get a sem- 
blance of atomic education. The su- 
perior knowledge acquired by the em- 
bryo committee during the postwar 
fight over military versus civilian con- 
trol of atomic energy gave the commit- 
tee a particularly authoritative and ex- 
clusive character which it has been 
careful to retain. Because its jurisdiction 
follows the atom, the committee has al- 
ways pushed for atomic expansion. 
Lately, as possible uses for atomic pow- 
er have increased, the Joint Committee 
has encouraged the application of nu- 
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the Communists, and by the conviction 

662 

clear power to a number of fields. In the 
early days, however, influenced by the 
war in Korea, by deep suspicion of 
the Communists, and by the conviction 

662 

that nuclear power would both revolu- 
tionize warfare and make it more eco- 
nomical, the JCAE focused its atten- 
tion on more warlike matters. Typical 
of the congressional exuberance which 
encouraged the first great expansion of 
nuclear capacity was a resolution in- 
troduced by former Representative 
Carl Durham (D-N.C.), an early 
chairman of the Joint Committee, in 
September 1951. After a lot of "where- 
ases" enthusiastically detailing the flexi- 
bility and economy of nuclear pow- 
er, the resolution concludes "that it is 
the sense of Congress that an alloca- 
tion of 3 cents in each military dollar 
for our best and cheapest weapon is 
unreasonably and imprudently small; 
that the Army, Navy, and Air Force 
must each be rapidly equipped with 
atomic weapons in far greater number 
and variety, looking toward more se- 
curity for the United States at lower 
annual defense budgets; and therefore 
be it further resolved, that the United 
States must go all out in atomic de- 
velopment and production." 

Supplementing congressional enthu- 
siasm for the new weapon as a cause of 
nuclear expansion was the military's 
habit of accepting anything that was 
proffered; underlying it was the in- 
tensity of the cold war, which en- 
couraged the view that accumulation 
of destructiveness had in itself a deter- 
rent effect. For, unbelievable as it 
seems, until last winter, when the De- 
partment of Defense completed its 
first long-range study of projected 
needs for nuclear materials-a study 
that established the feasibility of the 
current cuts-procurement was deter- 
mined simply by the ability of the 
AEC to produce. Annually, the Penta- 
gon would ask the AEC how much 
fissionable material it could produce, 
and it would formally request receipt 
of whatever amount the AEC was ca- 
pable of supplying. Since the funds for 
the warheads came out of the AEC's 
budget, not out of the Pentagon's, fis- 
sionable material was not in competi- 
tion with any other Pentagon require- 
ment. Stated simply, there were no 
constraints whatever, and the stockpile 
went skyrocketing. Occasionally the 
Joint Committee suggested that some- 
one take a look at this non-system, but 
until Kennedy took office and initi- 
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favor of a cutback, it is a safe guess 
that without the blossoming Soviet- 
American detente the cutbacks would 
not have been made, for until very re- 
cently, the fear was strong on both 
sides that any letup in the pace of 
acquisition would be interpreted by the 
other as irresolution. 

Even with the cutbacks, of course, 
the stockpile will continue to grow. 
Shutdowns always mean hardships- 
and political tribulation: that is another 
reason why these have come so be- 
latedly. It appears from the way the 
cutbacks are distributed that the hu- 
man consequences were kept firmly in 
mind, for more money could probably 
have been saved by shutting down 
some plants entirely. Even with the 
cutbacks, the United States will hardly 
be running on a nuclear shoestring. On 
the contrary, the main object appears 
to be only to replace the practice of 
irrational hoarding with a more calcu- 
lated system of accumulation. Dipping 
into the nuclear capital itself, or rely- 
ing solely on it, appears still to be un- 
thinkable.-ELINOR LANGER 
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Announcements 

Jefferson Medical College and Drex- 
el Institute of Technology, Philadelphia, 
Pa., have announced a cooperative pro- 
gram leading to the Ph.D. degree in 
biomedical engineering. The program, 
scheduled to begin with the fall semes- 
ter, is designed for persons who intend 
to specialize in teaching and research. 
Participants may enroll in either college 
and will take courses in the life scien- 
ces at Jefferson, in physical and engi- 
neering sciences at Drexel. Additional 
information is available from LeRoy 
Brothers, Dean of the College of Engi- 
neering at Drexel, or William Sode- 
man, vice president for medical af- 
fairs at Jefferson. 

The Office of Naval Research and 
The Institute of Management Sciences 
invites manuscripts on "capital budget- 
ing of interrelated projects." The au- 
thor may be a student, or have re- 
ceived his last academic degree within 
the past 7 years. Papers must provide 
reports of research that "yields either 
increased knowledge or improved abil- 
ity to deal with important classes of 
problems" in the area, and preference 
will be given manuscripts in which the 
research stresses mathematics, statis- 
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tics, or computer simulation. The pa- 
pers judged best will be included in 
the third volume of the ONR mono- 
graph series, Mathematical Methods in 
Logistics; the author of the best paper 
will be offered an opportunity to spend 
a year on full-time research in logistics 
or related fields, at an $11,000 salary. 
Deadline for receipt of manuscripts: 
30 June. (Logistics and Mathematical 
Statistics Branch, ONR, Washington 
25, D.C.) 

Grants, Fellowships, and Awards 

The Helen Hay Whitney Foundation 
offers research fellowships to persons 
who are considering a career in biologi- 
cal or medical research, preferably re- 
lating to diseases of connective tissue. 
Applicant must hold the M.D., Ph.D. 
or equivalent degree, and be no more 
than 35 years of age. The fellow- 
ships carry a $6500 stipend, and $500 
per dependent; they are renewable for 3 

years and have a $500 annual incre- 
ment. Deadline for receipt of applica- 
tions: 15 August. (Helen Hay Whitney 
Foundation, 22 E. 65 St., New York, 
N.Y. 10021) 

The Australian Academy of Science 
is offering the Selby fellowship for post- 
doctoral research in the physical or 
biological sciences. The fellowship car- 
ries a stipend of ?A2000 (equivalent 
to approximately $4465 in U.S. funds) 
for a year's work at an Australian uni- 
versity or research institution of the 
recipient's choice. Applicants must sub- 
mit a statement of the general scope 
and nature of their proposed research, 
their choice of university or research 
institution, copies of published papers, 
and the names of three references. 
Deadline for applications: 30 July. 
(Assistant Secretary, Australian Acad- 
emy of Science, Gordon St., Canberra 
City, A.C.T., Australia) 

The Damon Runyon memorial fund 
for cancer research is offering re- 
search fellowships, to begin 1 January. 
Applicants must have received their 
doctorate, or have completed all re- 
quirements for it; persons who have 
already had 3 years of postdoctoral 
fellowships are not eligible. The re- 
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THIRST Proceedings of the First Inter- 
national Symposium on Thirst in the 
Regulation of Body Water, held at 
Florida State University. Edited by 
Matthew J. Wayner. A unique source 
of information on physiological, bio- 
logical and other aspects of the regu- 
lation of body fluids. Describes re- 
search at the molecular, cellular and 
anatomical levels. 
570 pages $20.00 

A Pergamon Press Book 

FREE RADICAL REACTIONS IN PREPARATIVE 
ORGANIC CHEMISTRY by G. Sosnovsky. 
Only current reference manual writ- 
ten for experimental chemists from 
a preparative point of view. Gives a 
complete account of reactions in solu- 
tion, providing approaches that are 
not accessible by classical methods. 
approx. 464 pages $17.00 

ELECTRODYNAMICS AND CLASSICAL THEORY 
OF FIELDS AND PARTICLES by A. O. Barut. 
Systematic, covariant treatment of 
classical theory of particle motion, 
fields, radiation and radiation reac- 
tion, and the interaction of charged 
particles with electromagnetic fields. 
The relativistic point of view is used 
throughout. 
224 pages $9.00 

THE THEORY OF ELECTROMAGNETISM by 
D. S. Jones International Series of 
Monographs on Pure and Applied 
Mathematics, Volume 47. Takes up 
developments from Maxwell's equa- 
tions to present. Contents include: 
Special Theory of Relativity, Cavity 
resonators, Waveguide Theory, Aper- 
iodic Phenomena. Written at an ad- 
vanced level. 
807 pages $15.00 
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THE THEORY OF RINGS by N. H. McCoy. 
Compact and clear introduction to 
properties of rings, ideals and homo- 
morphisms, subdirect sums, prime 
ideals, endomorphisms, Jacobson, rad- 
ical, and other topics. 
173 pages $3.50 
Macmillan Mathematics Paperbacks 

LIMITS AND CONTINUITY by W. K. Smith. 
A rigorous, self-contained exposition 
of the concept of limit of a function 
and of continuity of a function, de- 
veloped in thoroughly modern terms. 
140 pages $2.95 
Macmillan Mathematics Paperbacks 

SLOW VISCOUS FLOW by W. E. Langlois. 
Develops the equation of viscous hy- 
drodynamics from basic principles, 
giving much more detail than the 
usual treatments. Covers Cartesian 
tensors, equations and exact solutions 
for viscous flow, pipe flow, and flow 
past a sphere. 
240 pages $8.95 

TENTH NATIONAL VACUUM SYMPOSIUM 
TRANSACTIONS Edited by G. H. 
Bancroft. Up-to-the-minute account 
of advances in both general and spe- 
cialized areas of vacuum theory. Cov- 
ers vacuum gauges, sputtering, getter 
and ion pumps, freeze drying, lubri- 
cation and space friction, semicon- 
ductor films, and cryopumping 
550 pages $23.00 

INSTRUMENTAL METHODS OF EXPERIMEN- 
TAL BIOLOGY Edited by D. W. Newman. 
Combined study of fundamental tech- 
niques and theory of instrumental 
measurements in the biological sci- 
ences. Gives examples for each type 
of instrument. 182 photos, drawings. 
352 pages $15.00 

THE THEORY OF RINGS by N. H. McCoy. 
Compact and clear introduction to 
properties of rings, ideals and homo- 
morphisms, subdirect sums, prime 
ideals, endomorphisms, Jacobson, rad- 
ical, and other topics. 
173 pages $3.50 
Macmillan Mathematics Paperbacks 

LIMITS AND CONTINUITY by W. K. Smith. 
A rigorous, self-contained exposition 
of the concept of limit of a function 
and of continuity of a function, de- 
veloped in thoroughly modern terms. 
140 pages $2.95 
Macmillan Mathematics Paperbacks 

SLOW VISCOUS FLOW by W. E. Langlois. 
Develops the equation of viscous hy- 
drodynamics from basic principles, 
giving much more detail than the 
usual treatments. Covers Cartesian 
tensors, equations and exact solutions 
for viscous flow, pipe flow, and flow 
past a sphere. 
240 pages $8.95 

TENTH NATIONAL VACUUM SYMPOSIUM 
TRANSACTIONS Edited by G. H. 
Bancroft. Up-to-the-minute account 
of advances in both general and spe- 
cialized areas of vacuum theory. Cov- 
ers vacuum gauges, sputtering, getter 
and ion pumps, freeze drying, lubri- 
cation and space friction, semicon- 
ductor films, and cryopumping 
550 pages $23.00 

INSTRUMENTAL METHODS OF EXPERIMEN- 
TAL BIOLOGY Edited by D. W. Newman. 
Combined study of fundamental tech- 
niques and theory of instrumental 
measurements in the biological sci- 
ences. Gives examples for each type 
of instrument. 182 photos, drawings. 
352 pages $15.00 

NEW BOOKS IN SCIENCE AND TECHNOLOGY 
_~~~~~~~~~~~~~~~ _ _I IIII _ _I __ I I ... | 11|1 

NEW BOOKS IN SCIENCE AND TECHNOLOGY 
_~~~~~~~~~~~~~~~ _ _I IIII _ _I __ I I ... | 11|1 

SELECTED WORKS IN ORGANIC CHEM- 
ISTRY by A. N. Nesmeyanov. 
Monumental one-volume compen- 
dium of this distinguished scien- 
tist's contributions to: synthesis 
of organometallic compounds; 
ferrocene research; stereochem- 
istry; and quasi-complex com- 
pounds. 
1,172 pages $30.00 

A Pergamon Press Book 

THE HIGH TEMPERATURE ASPECTS OF 
HYPERSONIC FLOW, AGARDograph #68 
Edited by W. Nelson. Theoretical 
analysis and experimental data 
on topics including radiation ef- 
fects, heat transfer, and chemical 
kinetics. Discusses test facilities 
and research materials. 
786 pages $42.00 

A Pergamon Press Book 
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Two recent volumes in the In- 
ternational Series of Monographs 
on Analytical Chemistry: 

Volume 2: TRACE ANALYSIS OF SEMI- 
CONDUCTOR MATERIALS Edited by 
J. P. Cali. Up-to-date instrumen- 
tal techniques for analysis and 
control of trace impurities and 
constituents of semiconductors. 
Radioactivation techniques. Emis- 
sion spectroscopy. Mass spectros- 
copy. Fluorimetry. Polarography. 
281 pages $10.00 

A Pergamon Press Book 

Volume 13: CONTROLLED-POTENTIAL 
ANALYSIS by G. A. Rechnitz. First 
book devoted exclusively to con- 
trolled potential coulometry. The- 
oretical background. Apparatus. 
Experimental techniques. Appli- 
cations in inorganic chemistry. 
85 pages $5.00 
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A Fresh 
and 
Imaginative 
Look at 
Life Science . 

Modern 

Biology 
Series 

Ten beautiful, beautifully written 
paperbacks. Singly, each of them gives 
a complete, easy-to-understand treat- 
ment of its particular subject. To- 
gether, they create an up-to-the-minute 
text on basic biology. 

CELL STRUCTURE AND FUNCTION 
Ariel G. Loewy, Haverford College 
Phillip Siekevitz, Rockefeller Institute 

1963 236 pp. $2.65 

ECOLOGY 
Eugene P. Odum, University of Georgia 

1963 160 pp. $1.75 

GENETICS 
Robert Paul Levine, Harvard University 

1962 192 pp. $1.95 

EVOLUTION 
Jay M. Savage, University of Southern 
California, Los Angeles 

1963 136 pp. $1.75 

ANIMAL STRUCTURE AND FUNCTION 
Donald R. Griffin, Harvard University 

1962 128 pp. $1.75 

THE LIVING PLANT 
Peter Martin Ray, University of Michigan 

1963 144 pp. $1.75 

MICROBIAL LIFE 
William R. Sistrom, University of Oregon 

1962 128 pp. $1.75 

Latest in the Series 
ANIMAL ADAPTATION 
Allison L. Burnett, Western Reserve Uni- 
versity 
Thomas Eisner, Cornell University 

January, 1964 144 pp. $1.75 paper 
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is consistent with their training during 
the term of the fellowship. The sti- 
pends are $5000, plus $500 each for 
a maximum of three dependents. The 
fellowships are for 1 year, renewable 
for an additional year. Deadline for 
receipt of applications: 1 July. (J. H. 
Teeter, Damon Runyon Memorial 
Fund for Cancer Research, Inc., 730 
Fifth Ave., New York 19) 

Grants are available for participants 
in a mathematics institute in analysis, 
scheduled 15 June to 7 August at Le- 
high University. Applicants must have 
completed at least a year's gradu- 
ate work in analysis, and be plan- 
ning to write a Ph.D. thesis on the 
subject. Stipends for U.S. students 
are $600, plus $120 per dependent, 
and travel allowances. Foreign appli- 
cations also will be considered, but 
recipients will receive only the stipend. 
The institute is supported by a $49,500 
NFS grant. (A. E. Pitcher, Department 
of Mathematics, Lehigh University, 
Bethlehem, Pa.) 

Predoctoral fellowships are available 
from the University of Miami for an 
interdisciplinary program leading to a 
Ph.D. in biochemistry, zoology, or 
physiology with a major in cellular 
and molecular biology. Stipends are 
$2200 to $2600. (E. L. Chambers, 
Graduate Program in Cellular and Mo- 
lecular Biology, University of Miami, 
Coral Gables, Fla. 33134) 

The Life Insurance Medical Research 
Fund is accepting applications for 
grants to institutions for research on 
cardiovascular problems. The awards, 
to support basic research, will be avail- 
able in July 1965. Deadline for receipt 
of applications: 15 September. (W. A. 
Jeffers, Scientific Director, Life Insur- 
ance Medical Research Fund, 1030 
East Lancaster Ave., Rosemont, Pa.) 

Meeting Notes 

The Instrument Society of America 
will sponsor a research conference on 
instrumentation, 3-7 August, in Geneva, 
N.Y. Among the topics to be included 
are geodetic instrumentation in the 
space sciences, systems for manipula- 
tion of physical data, problems and 
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ing and evening sessions only are 
planned, leaving the afternoons free 
for informal discussions. Attendance, 
by application only, will be limited to 
about 100 participants. (H. S. Kindler, 
530 William Penn Place, Pittsburgh, 
Pa.) 

The fourth inter-American confer- 
ence on toxicology and occupational 
medicine will be held in Miami Beach, 
Florida, 24-27 August, sponsored by 
the medical schools of the University 
of Miami and the University of Puerto 
Rico. The meeting will focus on recent 
developments in toxicology, radiology, 
and occupational and space medicine; 
approximately 250 scientists plan to 
attend, representing North and South 
America and several European nations. 
(W. Machle, University of Miami 
School of Medicine, Coral Gables, 
Florida) 

Oak Ridge National Laboratory will 
sponsor its eighth conference on ana- 
lytical chemistry in nuclear technology, 
6-8 October, in Gatlinburg, Tenn. The 
meeting will center on "determination 
of interstitials and trace constituents 
in reactor materials and products"; 
sessions will be held on various methods 
of analysis; determination of carbon, 
hydrogen, oxygen, and nitrogen in 
metals; and determination of trace con- 
stituents. Papers are invited for the 
meeting; they should be primarily dis- 
cussions of novel methods of analysis 
and of instrumental devices. Abstracts 
of 500 words are required, and the 
presentation time for papers should be 
no more than 25 minutes. Deadline 
for receipt of abstracts: 10 July. (C. D. 
Susano, ORNL, P.O. Box X, Oak 
Ridge, Tenn.) 

The ninth international conference 
on low temperature physics will he held 
31 August to 4 September, in Colum- 
bus, Ohio. The meeting, sponsored by 
the International Union of Pure and 
Applied Physics, will include papers on 
superconductivity; liquid and solid hel- 
ium-3 and helium-4 and their mixtures; 
and properties of gases, liquids, and 
solids at low temperatures. About 800 
delegates are expected to attend. (The 
Conference, P.O. Box 3073, Univer- 
sity Station, Columbus, Ohio 43210) 
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NEW PAPERBACKS 
FOR SCIENCE STUDENTS 

R. M. Hochstrasser 

BEHAVIOR OF ELECTRONS IN 
ATOMS 
An elementary but precise introduction to 
the theory of electrons in atoms. Presented 
through a qualitative, nonmathematical de- 
scription of quantum mechanics and experi- 
mental spectroscopy. 

160 Pages $1.95 paper 

Fred Basolo 
R. C. Johnson 

COORDINATION COMPOUNDS 
Modern theoretical concepts are emphasized 
in this introduction to coordination chemistry. 
Discussions include the coordinate bond, 
crystal field theory, molecular orbital theory, 
stereochemistry, and reaction mechanisms. 

160 Pages $1.95 paper 

G. R. Choppin 

NUCLEI AND RADIOACTIVITY 
A more detailed explanation than is usually 
given freshmen of the basic properties of 
the nucleus (size, charge, mass), of radio- 
activity, radiation detection, and nuclear fis- 
sion. 

16( Pages $1.95 paper 

I. M. Klotz 

INTRODUCTION TO CHEMICAL 
THERMODYNAMICS 
A paperback version of the first part of the 
author's newly revised text, Basic Chemical 
Thermodynamics. It is a clear and logical 
development of the three laws of thermo- 
dynamics, with applications limited to sys- 
tems of constant composition. 

256 Pages $3.95 paper 
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be covered include the discovery, pro- 
duction, and use of new compounds; 
taxonomy of producing organisms; 
identification and isolation procedures; 
structural chemistry and synthesis; in 
vitro studies; experimental chemother- 
apy; pharmacology; and clinical studies, 
including development of resistance and 
allergy. Papers must contain data not 
previously published or presented at 
national meetings. Deadline for sub- 
mission of titles and abstract: 15 July. 
(American Society for Microbiology, 
115 Huron View Blvd., Ann Arbor, 
Mich.) 

The University of Denver Research 
Institute will present its 11th annual 
symposium on computers and data pro- 
cessing, 24-25 June, in Estes Park, 
Colorado. Twelve papers will be pre- 
sented on the various aspects of re- 
search and development. (W. H. Eichel- 
berger, Denver Research Institute, Uni- 

versity of Denver, Denver, Colo., 80210) 

A symposium on thalamic regulation 
of sensorimotor activities will be held 
at Columbia University, New York, 30 
November to 2 December. The confer- 
ence is to be the first of a series 
scheduled by the Parkinson's Disease 
Research and Information Center; it is 

cosponsored by the National Institutes 
of Health and the Parkinson's Disease 
Foundation. (M. D. Yahr, New York 

Neurological Institute, 710 W. 168 St., 
New York 32) 

Denver Research Institute plans to 

present its 13th annual conference on 
the applications of x-ray analysis, 12-13 
August, in Denver, Colorado. Ses- 
sions will be held on emission spectrog- 
raphy, microprobe, absorption and 

microscopy, and instrumentation. Ap- 
proximately 250 representatives from 

industry, universities, and manufactur- 
ers of x-ray equipment will attend. 
(M. D. Robbins, Denver Research Inst., 
University of Denver, Colorado) 

The call for papers has been issued 
for the 11th nuclear science sympo- 
sium, 28-30 October, in Philadelphia, 
Pa. It is sponsored by the professional 
technical group on nuclear science of 
the Institute of Electrical and Elec- 
tronics Engineers; co-sponsors are the 
AEC and NASA. The meeting will 
center on nuclear instrumentation in 
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second circuitry, radiation detectors, 
space nuclear propulsion, space instru- 
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At $290.00 complete, the new 
WACO for Karl Fischer mois- 
ture determinations now fea- 
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Pyrex glassware . . . plus 
Drain Flask, WACO magnetic 
stirrer . . . for every applica- 
tion! Hundreds of users of 
the original WACO may also 
modernize as parts are IN- 
TER-CHANGEABLE! 
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titrator and the new Reservoir, 
the Drain Flask and magnetic 
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mentation and space phenomena, re- 
actor control instrumentation, and 
radiation effects. Abstracts of 100 to 
300 words are required. Deadline: 1 
July. (W. A. Higinbotham, Brook- 
haven National Laboratory, Upton, 
L.I., New York 11973) 

Lehigh University's chemistry depart- 
ment has scheduled its third annual 

symposium on instrumental analytical 
chemistry, 13-18 July. Emphasis will 
be on recent applications and modifi- 
cations of instruments readily available 
to analytical chemists. The topics to be 
discussed include atomic adsorption 
spectrometry, color evaluation, isotope 
dilution analysis, near infrared and in- 
frared spectrophotometry, neutron ac- 

tivation, and x-ray diffraction and 
fluorescence. The meeting is open to 

persons with a bachelor's degree in 

chemistry or an allied field, or equiva- 
lent industrial experience. (A. J. Die- 
fenderfer, Department of Chemistry, 
Lehigh University, Bethlehem, Pa.) 

Fisk University will present its 15th 
annual infrared spectroscopy and gas 
chromatography institute 11-21 August. 
The first infrared session, 11-15 August, 
will review elementary theory and pres- 
ent laboratory work on modern com- 
merical infrared spectrophotometers. 
Participation is limited to 60 persons, 
and tuition is $125. 

The gas chromatography session, also 
11-15 August, will present theory, ap- 
plications, and techniques; laboratory 
work will be in the use of gas chromato- 
graphic instruments, preparation of 
samples, packing of columns, and read- 
ing and interpretation of gas chroma- 
tograms. Tuition is $125; 60 persons 
may attend. 

The second infrared session, 17-21 
August, will feature interpretation of 
recent developments in infrared tech- 
niques. Participation is limited to 80 
persons; tuition is $150. 

In addition to the tuition, a $10 
registration fee is required; on-campus 
housing and meals are available for 
$50 for each session. (N. Fuson, Fisk 
Infrared Institute, Fisk University, 
Nashville, Tenn.) 

Courses 
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American Association of Clinical 
Chemists. It will include both lecture 
and laboratory sessions. (F. B. More- 

land, Department of Biochemistry, 

Baylor University College of Medicine, 
Houston 25, Tex.) 

Massachusetts Institute of Technol- 

ogy plans a course in thermodynamics 
29 June to 3 July, for engineers and 
scientists interested in teaching, re- 
search, and development. The course 
will stress gravity, electrostatic and 

electromagnetic force fields, equilibrium 
in nuclear processes, fluctuations, in- 
formation theory, quantum mechanics, 

relativity, and thermodynamics of ir- 
reversible processes. (Summer Session 
Office, M.I.T., Cambridge, Mass. 02139) 

The Mellon Institute, Pittsburgh, 
Pa., will present a course on the me- 
chanics of non-Newtonian fluids, 8-13 
June. It is designed for persons inter- 
ested in both experimental and theo- 
retical aspects of the topic. (C. B. 

Willingham, Mellon Institute, Pitts- 

burgh, Pa.) 

An institute in "probabilistic tech- 

niques in systems reliability and main- 

tainability" is scheduled 13-24 July at 
New York University. Participants 
must have a knowledge of probability 
and stochastic processes. (R. N. Wil- 
burn, Bureau of Conferences and In- 
stitutes, New York University, 6 

Washington Square N., New York 
10003) 

A course on the combined use of 

analog and digital computer techniques 
is scheduled 8-19 June at the Uni- 

versity of Southern California. Engi- 
neering applications of hybrid tech- 

niques will be stressed in lecture and 
laboratory sessions, and material on 
mechanization of combined systems 
also will be presented. (G. A. Bekey, 
Electrical Engineering Department, 
U.S.C., Los Angeles, Calif. 90007) 

A course in electron microscopy of 

biological materials will be given at 
the University of California, Berkeley, 
6-24 July. It is designed for academic, 
professional, and industrial personnel. 
Participants will conduct research of 
their own choosing, with assistance 
from the faculty and from the staff 
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The Two Cultures 
and 

A Second Look 

A re-issue of the original Rede Lec- 
ture delivered by Sir Charles in 1959, 
with a new section of equal length 
in which he extends his thinking and 
deals with world-wide reactions to 
his concept of the 'Two Cultures' 
$1.95 
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Fluidised Particles 
J. F. DAVIDSON & D. HARRISON 
An account of the behaviour of fluidised beds, for practising 
chemical engineers and students of the subject. The book 
starts from first principles and shows how the underlying 
theory can be applied to the design and engineering prob- 
lems of a full-sized plant. $6.50 

An Introduction to Crystal 
Chemistry 
R. C. EVANS 
A new edition af a standard textbook, completely rewritten 
and enlarged to take account of new material. The book sets 
out the general principles of crystal architecture and the re- 
lation of physical and chemical properties to crystal structure. 

Second edition 

An Introduction to the Theory of 
Seismology 
K. E. BULLEN 
A standard work for undergraduate and graduate students 
of geophysics. The new material includes chapters on long- 
period oscillations, seismology and nuclear explosions and 
extra-terrestrial seismology. $9.50 

Dynamic Aspects of 
Biochemistry 
ERNEST BALDWIN 
This textbook retains, in its new edition, emphasis on basic 
principles with only illustrative details. New material has 
been added on coenzymes, I-carbon metabolism, oxidative 
decarbosylation, and the citric acid and related cycles. The 
chapter on nucleic acids and nucleoproteins has also been 
greatly expanded and now includes a section on biochemical 
genetics. 
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The Norse 
Atlantic Saga 
Being the Norse Voyages of Dis- 
covery and Settlement to Iceland, 
Greenland, A merica 

By GWYN JONES. A spirited retelling of 
the remarkable expansion of the Norse- 
men to the north and west, backed by 
significant new archeological discoveries 
and important advances in interpretation. 
Sources are newly translated. "Combines 
passion and scholarship with rare skill." 
-Tlhe Times Literary Slupplemenlt. "A 
rich piece of historical exposition."- 
Punchl. Illustrated wt,ith hallf-tones, line 
ldralwings (tltd maps. $8.00 

Desert Animals 
Physiological Problems of Heat 
and Water 

By KNUI SCHMII)T-NIELSL1-N. Professor 
Schmidt-Nielsen provides an intensive 
study of the mammal, bird, and reptile 
life which thrives in desert areas. Physio- 
logical adaptations and peculiar solutions 
to problems of excessive heat and lack of 
water are discussed in detail. A summary 
follows each chapter. 

8 pla(tes, 51 figl,lres. $7.20 

Equilibrium-, 
Stability and Growth 
A Multi-Sectoral Analysis 
By MIcitio MORISHIMA. Essays developing 
and reformulating the Walrasian theory 
of general equilibrium according to recent 
analytical methods. Models are examined, 
and related topics discussed. An appendix 
and footnotes explain higher mathematical 
theorems. 23 text figlres. $9.60 

The Friction and 
Lubrication of 
Solids, Part II 
By F. P. BOWDEN and D. TABOR. Explores 
frictional behavior of the adhesion mecha- 
nism for metals and, with modification, 
for non-metals. Covers experimental 
studies of surface structure and topo- 
graphy, adhesion in high vacuum, surface 
films, lamellar solids. International Series 
of Moonographs on, Physics. 

40 half-tones. $13.45 

Oxford University Press 

New York 
770 
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should include a brief outline of the 
proposed project. The enrollment fee 
is $400. (Engineering Sciences Exten- 
sion, University of California, Berke- 
ley 94720) 

New Journals 

Alabama Journal of Medical Sci- 
ences, vol. 1, No. 1, January 1964. Em- 
mett B. Carmichael, editor. (University 
of Alabama Medical Center, 1919 Sev- 
enth Ave. South, Birmingham. Quar- 
terly, $6 per year) 

Birth Defects. Abstracts of selected 
articles, vol. 1, No. 1, January 1964. 
(The National Foundation, Supply Di- 
vision, Rm. 555, 800 Second Ave., New 
York 10017. Monthly, $5 per year) 

Surface Science, vol. 1, No. 1, Jan- 

uary 1964, Harry C. Gatos, editor. 
(North-Holland Publishing Co., P.O. 
Box 103, Amsterdam, Netherlands. 

Quarterly, $16 per year) 

Films 

The following films are available 
from the Bureau of Audio-Visual In- 
struction, State University of Iowa, 
Iowa City. Rental: $10 each; purchase: 
$275 each, or $750 for all three. 

Atomic Models, Valence, and the Pe- 
riodic Table (U-5113). Shows convalent 
radius, valence electronic structure, and 

electronegativity; new periodic chart 
and its applications in teaching. 

New Models of Molecules, Ions, and 
Crystals: Their Construction and Gen- 
eral Use in Teaching Chemistry (U- 
51 14). Construction of molecular or 

crystal models of about 60 elements and 

compounds; their use in conjunction 
with atomic models in explaining the 

physical nature of the elements and the 

composition and properties of com- 

pounds. 
A Special Set of Models for Intro- 

ducing Chemistry (U-5115). Describes 
a set of 25 specially selected chemical 
models and their uses in teaching many 
fundamental principles of elementary 
chemistry. 

Publications 

The Department of Commerce has 
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New YSI Model 51 Oxygen Meter 
gives a quick, convenient 
method for obtaining dissolved 
oxygen, oxygen tension, and 
temperature. Used with the 
YSI 5075 Sampler, the system 
is ideal for field sampling of 
lakes, rivers, biological fluids, 
sewage plants, fermentation 
tanks, etc. to a depth of 50 
feet (100 feet on special 
order). A BOD bottle probe 
5104 is also available. The 
Sampler gives direct 
readout of oxygen 
measured in PPM (0 to 25) 
or percent of total gas 
present (0 to 50), and 
temperature from 0 to 
50?C. Accuracy is 0.3 
PPM or 0.5% 02, and 
better than ?l-?C. The 
Sampler is equipped with 
a Clark type polarographic 
oxygen probe and a 
thermistor temperature 
probe. A Teflon*: 
membrane, permeable 
only by gases, protects 
the oxygen probe from 
interference by other 
materials in solution. 
Instrument calibration 
requires only a minute, 
is done immediately 
preceding 
measurement 
and under the 
same conditions. 
*DuPont registered 
trademark 
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ion emission from metals and semi- 
conductors. Most of the papers listed 
are in Russian, and, where available, 
full references are given to English 
translations of the entries. (Soviet 
Research in Field Emission, 1960- 
1963; An Annotated Bibliography. 
National Bureau of Standards Techni- 
cal Note 234; Superintendent of Docu- 
ments, U.S. Government Printing Of- 
fice, Washington D.C. 20402. 39 pages. 
30 cents) 

The National Institutes of Health 
has published the 1964 edition of its 
Directory-Bibliography. The book pre- 
sents broad outlines of NIH structure, 
names the professional staff, and lists 
the scientific and technical publications 
of staff members during 1963. It is 
intended as a reference for research 
workers in the biomedical sciences. 
Single copies are available at no charge. 
(Office of Research Information, Bldg. 
31, Room 4B-11, NIH, Bethesda, Md. 
20014) 

M.I.T. Libraries announce the pub- 
lication of the Correlation Index to 
Current Department of Defense Re- 
search Reports, prepared in cooperation 
with the libraries at U.C.L.A. and the 
University of Washington. The volume 
contains a listing, by Defense Document 
Center accession number, of microfilm 
reports on deposit in the Regional 
Technical Report Centers of the Of- 
fice of Technical Service. It also in- 
cludes a correlation index by issuing 
agency report number, which indexes 
U.S. Government Research Reports, 
and the unclassified section of Tech- 
nical Abstracts Bulletin, June 1962 to 
June 1963. Semimonthly supplements 
are planned. (R. L. Snyder, Associate 
Director of Libraries, Rm. 14-E210, 
MIT, Cambridge 39, Mass. $10 per 
copy) 

Biological Abstracts is offering a 
new "microfilm program," through 
which life scientists may obtain micro- 
card copies of abstracts in the areas 
covered by BA. The cards, available on 
a subscription basis, can be easily read 
under a low-powered dissecting micro- 
scope. Subscriptions are available to 
individuals only, at a cost of $6 per 
year, for each of the 84 subject divi- 
sions; a maximum of ten different divi- 
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published semimonthly. (Microform 
Unit, Biological Abstracts, Inc., 3815 
Walnut St., Philadelphia, Pa. 19104) 
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Type 647 Features 
with 10A2 and 11B2 

Plug-In Units 

Type 647 Features 
with 10A2 and 11B2 

Plug-In Units 

a Dual-trace operation. 10 
mv/cm sensitivity. Dc-to- 
>50 Mc passband. Less than 
7-nsec risetime. 

I 6-cm by 10-cm display 
area. Internal, no-parallax 
graticule. Controllable grati- 
cule illumination. 14-kv ac- 
celerating potential. 

I 2 time bases, independ- 
ent triggering. Sweep rates 
to 0.1 psec/cm. 10X sweep 
magnifier. 

i Sweep delay 50 sec to 
1 usec. Single-sweep oper- 
ation. Wideband (>50 Mc) 
triggering. External horizon- 
tal input. 
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triggering. External horizon- 
tal input. 

. Bright line automatic 
triggering. -10 external trig- 
gerattenuator, (on main time- 
base triggering). 'Ground' 
input positions on each ver- 
tical channel, 

I 1-kc voltage calibrator, 
(crystal controlled). Push- 
button trace finder. Dc- 
coupled Z-axis amplifier. 
Current-probe calibrator, 

i 100 v-130 v line voltage. 
No calibration changes with 
line fluctuations. 50-to-400 
cps line frequency. Low 
power-185 watts, approxi- 
mately. Convection cooled- 
no fan needed. 
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Type 11 B2 Time-Base 
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A $50,000 POLICY FOR $105? A $50,000 POLICY FOR $105? 
Using PLAN Your Life Insurance, this professor estimated that to meet the 

needs of his family he should have $50,000 of additional life insurance. 

And he found he could get it in a TIAA 20-Year Home Protection policy 
for a net premium of only $105. 

At his age of 30, this $50,000 decreasing Term policy calls for a level 

annual premium of $193. The cash dividend of $88, payable at the end of 

the first policy year on TIAA's current dividend scale, reduces his first- 

year net cost to $105. Dividends cannot, of course, be guaranteed. 

This level premium Term plan provides its largest amount of protection 

initially and reduces by schedule each year to recognize decreasing in- 

surance needs. Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, non- 

profit life insurance company established by educational and philanthropic 

organizations in 1918 to serve higher education. 

Staff members of colleges, universities, nonprofit private schools and 

certain other nonprofit educational or scientific institutions are eligible to 

apply for TIAA individual life insurance-regardless of whether the insti- 

tution has a TIAA retirement plan. Do you qualify? If so, send for your 

copy of the booklet Plan Your Life Insurance and your personal illustra- 

tion of low-cost TIAA insurance. 

TIAA employs no agents-no one will call on you. 
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Scientists in the News Scientists in the News 

The Royal Netherlands Academy of 
Sciences has awarded the first H. P. 
Heineken prize to Erwin Chargaff, 
Columbia University professor of bio- 
chemistry, for "noticeable achievements 
in the field of biochemistry." The 
award, established last year by the 
Heineken Foundation, carries an hon- 
orarium of 35,000 Dutch guilders, 
equal to about $10,000 in U.S. cur- 
rency. 

William J. Harrington, associate pro- 
fessor of medicine and director of 
the hematology division at Washington 
University school of medicine, St. 
Louis, Mo., has been appointed pro- 
fessor and chairman of the department 
of medicine in the University of Mi- 
ami's medical school, as of 1 June. 

University of Oregon biology pro- 
fessor Edward Novitski, has been ap- 
pointed head of the school's biology 
department, effective 16 September. He 
will succeed Bradley Scheer, who plans 
to spend the 1964-65 school term on 
sabbatical leave in Italy. 

Richard V. Kadison, mathematics 
professor at Columbia University, has 
been appointed Gustave C. Kuemmerle 
professor of mathematics at the Uni- 

versity of Pennsylvania, as of 1 July. 

James E. Birren has been appointed 
director of the Aging Program in the 
National Institute of Child Health and 
Human Development. He has been 
chief of the section on aging in the 
National Institute of Mental Health's 

laboratory of psychology. 

Jan Langman, anatomy professor at 
McGill University, Montreal, has been 

appointed chairman of the anatomy de- 

partment in the University of Virginia 
medical school, effective 1 September. 

James L. Elliott, formerly assistant 
chief of the PHS Bureau of Medical 
Services, Bethesda, Md., has become 
medical director at the University of 

Pennsylvania hospital. He succeeds 
John N. Bowden, who is now the hos- 

pital's executive director. 

Ray Hooker, chief of the research 
models and facilities division, Langley 
Research Center, Hampton, Va., has 
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Ray Hooker, chief of the research 
models and facilities division, Langley 
Research Center, Hampton, Va., has 
been named NASA's senior scientific 

representative in Australia. He is sched- 
uled to leave in June for Melbourne. 
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DO YOUR 
BUGWATCHING 

WITH A 
HONEYWELL 

PENTAX! 
Watching a praying mantis 

through the razor-sharp lens of a 
Honeywell Pentax camera may be 
so absorbing that you'll forget to 
release the shutter! For with a 
Honeywell Pentax, you see exactly 
what the film will see-in sharp 
focus, with exact composition 
and completely controlled depth 
of field. 

Mantes, praying or other- 
wise, and most other insects, like 
to pose for Honeywell Pentax pic- 
tures. (Birds, animals, and flowers 
do, too.) For any type of photog- 
raphy, you will find a world of 
pleasure in the dependability of 
the Honeywell Pentax. 

The Hla (f/2 lens, speeds to 
1/500th) is $169.50; the H3v 
(f/1.8 lens, speeds to 1/1000th) is 
$229.50, and the H3v with f/2 
lens is $199.50. See them at your 
dealer's soon! 

For full-color brochure, write to 
Ron Hubbard (209), Honeywell, 

oNi Ywa Denver, Colorado 80217. 
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John P. Eberhard, consultant to J. 
Herbert Hollomon, assistant secretary 
for science and technology at the De- 
partment of Commerce, has been ap- 
pointed deputy director of the National 
Bureau of Standards' Institute for Ap- 
plied Technology. 

Carl W. Hall, professor of agricul- 
tural engineering at the Michigan State 
University, has been named chairman 
of the department, effective 30 June. 
He succeeds A. W. Farrall, who will re- 
tire as department chairman. 

Joseph T. Velardo, director of the 
Institute for the Study of Human Re- 
production, St. Ann Hospital, Cleve- 
land, Ohio, and biology professor at 
John Carroll University, has been ap- 
pointed editor of the Journal of Con- 

tinuing Medical Education. 

Thomas H. Hunter, on leave as dean 
of medicine at the University of Vir- 
ginia, has been named the school's first 
chancellor for medical affairs. The 
new dean of medicine is Kenneth R. 
Crispell, acting dean; and John R. 
Stacey, director of the University Hos- 
pital, is the new director of the medi- 
cal center. 

Fred W. McLafferty, director of Dow 
Chemical Company's fundamental re- 
search laboratory, Framingham, Mass., 
has been appointed professor of analyt- 
ical chemistry at Purdue University. 

Victor C. Vaughan III, chairman of 
the pediatrics department at the Medi- 
cal College of Georgia, has been 
named professor and chairman of the 
pediatrics department at Temple Uni- 
versity medical school and St. Christo- 
pher's Hospital for Children. 

Leo Szilard, professor of biophysics 
at the University of Chicago, has been 

appointed a resident fellow at the Salk 
Institute for Biological Studies, San Di- 

ego, Calif. 

The American Chemical Society has 

presented its highest award, the Priest- 
ley Medal, to John C. Bailar, Jr., pro- 
fessor of inorganic chemistry at the 
University of Illinois. 
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Ivan A. Wolff, chief of the indus- 
trial crops laboratory, U.S. Department 
of Agriculture's Northern Utilization 
Research and Development Division, 
Peoria, Ill., has been elected president 
of the Society for Economic Botany. 
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ADM-30, "Detection and 
Analysis of Contamina- 
tion" outlines the meas- 
urement of particulate 
contamination with Milli- 
pore filters as applied to 
hydraulicfluids, air,fuels, 
lubricants, solvents, gar- 
ments, surfaces and other 
aerospace and industrial 
fluids. To get a copy of 
this manual, write to 
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Millipore 
FILTER CORPORATION 

145 Ashby Rd., Bedford, Mass. 

Millipore? filters are cellulose 
plastic porous membranes made in 
twelve pore-size grades from 8 
microns down to 10 millimicrons. In 
microfiltration or analysis, all matter 
larger than the filter pore size is 
screened from fluids and retained 
on the filter surface. 
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The Optical Society of America's 
Adolph Lomb medal has been pre- 
sented to Gordon H. Spencer, of Sci- 
entific Calculations, Inc., Rochester, 
N.Y., for his work in lens design. 

Carl Levenson, medical director of 
the Moss Rehabilitation Hospital and 
director of the physical medicine and 
rehabilitation department at Albert 
Einstein Medical Center, has been ap- 
pointed clinical professor of physical 
medicine and rehabilitation at Temple 
University's medical school, Philadel- 
phia, Pa. 

Fred S. Honkala, chairman of the 
geology department, Montana State 
University, has been appointed gradu- 
ate dean of the university, and research 
director of the MSU Foundation, ef- 
fective 1 July. 

Recent Deaths 

Cecil L. Brown, 65; recently retired 
manager of the office of scientific liai- 
son, Esso Research Engineering, Lin- 
den, N.J., and newly appointed assist- 
ant program administrator in the divi- 
sion of research grants and fellowships, 
American Chemical Society; 27 April. 

Rachel Carson, 56; author of The 
Silent Spring, which touched off a 
nationwide controversy over misuses 
of pesticides; 14 April. 

Gerhard Domagk, 68, winner of the 
1939 Nobel Prize in physiology and 
medicine for his discovery of protonsil, 
the first sulfonamide; 24 April. 

Arthur Hill, Whitehead professor 
emeritus of organic chemistry at Yale 
University; 22 April. 

Hugh E. Keeler, 75; professor emeri- 
tus of mechanical engineering at the 
University of Michigan; 21 April. 

Charles Leutz, 65; retired senior 
staff member, Applied Physics Labora- 
tory, Johns Hopkins University; 25 
April. 

James Persons Simonds, 85; pro- 
fessor emeritus and former chairman of 
the pathology department, Northwest- 
ern University medical school, Chicago, 
Ill.; 17 March. 

Theodor Wanko, 40; head of the 
electron microscopy program, in the 
ophthalmology branch, National Insti- 
tute of Neurological Diseases and 
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CHLORINE DETERMINATIONS 
Chlorine determinations are now performed faster and at lower prices than 
ever before by General Atomic's Activation Analysis Service. Results are 
telephoned within 5 working days of receipt of the samples (or within 2 days 
if required), and then immediately confirmed by air mail. Prices for these 
sensitive instrumental chlorine determinations are now as low as $15 per 
sample when contracted for in quantity, and only $25 per sample in small lots. 

The activation analysis method is rapid, nondestructive, accurate (?2 
per cent of the value at higher chlorine levels), and sensitive-down to 0.05 
ftg or 0.005 ppm in 10 gram samples. The method consists of activating the 
chlorine with neutrons and counting the radioactive chlorine which results. 
Routine determination of chlorine in most organic and many inorganic sample 
types is included in this fast, economical service. 

The activation analysis method for chlorine has been greatly advanced 
and thoroughly proven at General Atomic with the analysis of thousands of 
samples of such materials as plastics, petroleum hydrocarbons, agricultural 
products, synthetic fibers, rubber, animal tissue, beryllium, carbon, coal, 
aqueous solutions, solvents, and many others. In cases where the purely 
instrumental method is not feasible, radiochemical separations can be used 
to obtain the desired results. Analyses for F, Br, and I are similarly rapid, 
sensitive and low in cost. 

For detailed price schedule and delivery information, please complete and 
return the coupon below. 

FOR FREE ACTIVATION ANALYSIS BROCHURE 
IAND CHLORINE DETERMINATION INFORMA- 

TION, fill out this coupon and mail to: I 
Manager, Activation Analysis Service, Dept. AA-49, I 
General Atomic, P.O. Box 608, San Diego, Calif. 92112 _ 
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