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Snap-in columns 
The New Beckman Model 130 Spectrochromn7 Analyzer Gradient pump 

As.- - -1 0% - 2__ --- _ _ _,_ . _ - _ _* ^ I Continuous flow spectrophotbmeter 

Automated uoiumn Chromatograpny-in une uonsoie 

For the busy investigator-here is a complete column chromatography console-the 

Spectrochrom Analyzer. It is at once an experimental laboratory which allows you 
to select the conditions you wish for chromatography of proteins, nucleoproteins, 
nucleic acids-and when you have found the best conditions-it becomes a routine 
instrument you program for automatic reproducible runs. 

The Spectrochrom Analyzer contains all the systems you need for column chromatog- 
raphy: a gradient system to program the desired gradient curve and flow rates; 
interchangeable fractionating columns which snap in place in seconds; a spectro- 
photometer to monitor continuously at any three wavelengths from 215 my, through 
the visible region; pH and conductivity monitors; a multi-channel recorder to show 
the results and conditions of the run; a refrigerated 250-tube fraction collector, and 
all the other components for automatic programmed operation. 

Best of all, the Spectrochrom Analyzer is backed by Beckman service. Our field engi- 
neers install the Spectrochrom Analyzer, train your operator, provide a year's service 
without additional cost. For more information on this new way to take full advantage 
of column chromatography in your research program, write for Data File 130-5 
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THE NEW LOCKHEED 411 
INSTRUMENTATION RECORDER 

MAIL COUPON TODAY FOR FULL INFORMATION OR PHONE 201-549-5000 
-- ----------------- -------------- -- 

LOCKHEED ELECTRONICS COMPANY/TAPE PRODUCTS DEPT., 
INDUSTRIAL TECHNOLOGY GROUP, Metuchen, New Jersey 
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on the Lockheed 411 instrumentation recorder/reproducer. 
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Recent AAAS Symposium Volumes 
;75. Mechanisms of Hard Tissue Destruction. 

1963. 776 pages. 430 illustrations. 
One color plate. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 
#74. Aridity and Man. 

The Challenge of the Arid Lands in the U.S. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
"Best collection of background material . . 
well balanced and highly readable . . . prob- 
ably the broadest and most nearly complete 
treatment of arid lands yet published." Jouirnal 
of Forestry, May 1964. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 
#73. Land and Water Use. 

With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
"Lively symposium . . . three main divisions: 
The Resource Setting, Criteria and Policies, and 
The Role of Government . . . deserves con- 
tinuing reference as a provocative contribution 
to the urgent problems of western resource 
disposition and management." Journal of 
Forestry, November 1963. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 
#72. Spermatozoan Motility. 

1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
"This book is an excellent assemblage of re- 
cent findings and reports of new data relative 
to the perplexing problem of sperm mobility 
and includes the opinions and ideas of cytolo- 
gists, biophysicists, biochemists and physiolo- 
gists." Jour7nal of Animal Sciences, March 1963. 

"Of great value to the research worker who 
is interested in the problems of flagellar mo- 
tion." The American Journal of the Medical 
Sciences, March 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 
#71. Great Lakes Basin. 

1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
" .. Difficulty . . . in attempting to do justice 
to all the topics covered in a book as rich as 
this one in content, interpretation, and discus- 
sion. . . . Well designed and pleasing in ap- 
pearance. . . . Highly recommended to scien- 
tist and layman alike." Transactions, American 
Geophysical Union, December 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 
British Agents: Bailey Bros. & Swinfen, Ltd., V\ 

Clip out this Fort 
_ 4-? Ib_yar13c {_ PC eirir eIr sp a Isw __,__________-- -aII? i 

Circle Volumes 
You Wish To 
Order . . . 

75 74 73 

72 71 70 

69 68 67 

66 65 

Payment 
Enclosed 

#70. Fundamentals of Keratinization. 
1962. 202 pages. 136 illustrations. 
Edited by: E. 0. Butcher and R. F. Sognnaes. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested 
in keratinising tissues." British Dental Journal, 
15 Jan. 1963. 

Price. $6.50. AAAS Member's Cash Price: $5.75. 

#69. Biophysics of Physiological and Pharmacological 
Actions. 

1961. 612 pages. 212 illustrations. 
Edited by: Abraham M. Shanes. 
"Excellently arranged. ... It is a fascinating 
book for basic physiologists and pharmacolo- 
gists, students interested in the basic sciences, 
and teachers." Connecticut Medicine, Decem- 
ber 1963. 

Price: $13.50. AAAS Member's Cash Price: $11.75. 

#68. Sciences in Communist China. 

1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
. .. strongly recommended to all who are 

in search of facts and source material on the 
sciences in China."-Science, 22 September 
1961 

Price: $14.00. AAAS Member's Cash Price: $12.00. 

#67. Oceanography. 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price. $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources. 

1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 

#65. Aging . . . Some Social and Biological Aspects. 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."-_ 
Journal of Gerontology 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

/arner House, 48 Upper Thames Street, London, E.C.4 
m. Fill in and Mail Today 
... ?i?l?PlIIOsrpll ,-- ? Ir l.....sB1?urrrrrrr? 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please send the sympositum volumnes circled on this form, to: 

Name ...... .............. .... ............ .............. ............ 

A ddre ss .................. ........ ............................ . ................. 

City ................................... State ............. Zip Code ............ 

Please check: 
( ) I am a member of AAAS, and enclose payment for the volumes indicated at member 

prices. ( ) $.......... enclosed. 
( ) I am not a member of AAAS. ( ) Please bill me. 

( ) Please send Membership Application Form. 
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June, 1964, was the biggest month in CONTROL DATA history 

HOW COME? 

Sixty-one million dollars in new orders from over 
80 different customers in one month! 

Why did it happen? Because CONTROL DATA 
continues to give computer buyers superior price/ 
performance ratios . . . more computations per 
dollar. And advanced CONTROL DATA computer 
systems are available now. Also important, these 
systems are engineered for the critical compatibility 
today's customers demand; hardware, peripherals 
and software permit you to expand without 
scrapping the initial investment or costly programs. 

Let the point be lost on no one! This record 
upsurge in orders came on the heels of a flurry 
of "new concept" announcements and promotions 
by CONTROL DATA competitors. But, after the air 

had cleared, more computer buyers than ever 
before had decided on CONTROL DATA. 

June figures say all this more persuasively than 
anything else to date. If you are thinking of a 
computer, we ask just for a chance at the systems 
proposal. For details on CONTROL DATA computer 
systems for scientific and commercial data proc- 
essing, data collection, record transmission, process 
control, and management information control, 
write direct to our Min- 
neapolis address. 

(Incidentally, our cal- 
endar page hangs in a 
temporary mount; we ex- 
pect to top the record.) 8100 34th Ave. S., Mpis., Minn. 55440 
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CANINE BEHAVIOR: 
A History of Domestication; Behavioral De- 

velopment and Adult Behavior Patterns; 
Neurophysiology; Psychobiology; Training, In- 

heritance, Early Experience and Psycho-Social 
Relationships; Experimental Neuroses and 

Spontaneous Behavioral Abnormalities; Con- 

genital Anomalies and Differential Diagnosis 
of Neurologic Disease. 

By M. W. Fox, Galesburg State Research 

Hosp., Galesburg, Ill. Describes experiments 
in which dogs were used in psychobiological 
research to throw light on mental health prob- 
lems in man. Special attention is focused on 
the normal rearing and training of the dog. 
The diagnosis, treatment, are prophylaxis of 

spontaneous behavioral abnormalities are dis- 
cussed in detail. 

August 1964 About 176 pp. 
About 23 figs. 

THE LAWS OF BONE STRUCTURE 
By H. M. Frost, Henry Ford Hosp., Detroit, 
Mich. This monograph deals with one of the 
most basic properties of living matter-the 
control of directionality of cell activity in three 
dimensional space. The laws presented here 

represent a breakthrough on the theoretical 
side of biomechanics. A series of appendices 
provide basic information about the mathe- 

matics, materials, properties, and bone physi- 
ology involved. Technical terms are defined 
in the glossary. (Henry Ford Hospital Surgical 
Monograph edited by Conrad R. Lam) 

August 1964 184 pp. 
$7.50 83 il. 

PHYSIOLOGICAL PROBLEMS 
IN SPACE EXPLORATION 

Edited by James D. Hardy, Yale Univ., New 
Haven, Conn. (With 7 Contributors) Presents 

background information and the state of 

knowledge in the several aspects of space 
psychophysiology: Temperature Prob lems; 
High Energy Radiations; The Gaseous Re- 
quirements (Respiration); Food Requirements; 
Acceleration; Weightlessness and Sub-Gravity 
Problems; Sensory and Perceptual Problems; 
Isolation and Disorientation; and Physiologic 
Rhythms. (Amer. Lec. Physiology) 

THE ZYMOGRAM IN CLINICAL MEDICINE 

By S. H. Lawrence, Univ. of Calif., Los Angeles, Calif. The author 
introduces enzymology into medicine and develops advances which 
have led to the discovery and practical values of the heterogeneity 
of enzymes. He discusses its relation to diagnosis and genetics and 
probes into the future of this new tool. Also included are the 
most widely used methods for the study of the zymogram with 
detailed tables of stains, buffers, substrates, activators, and inhibi- 
tors. An important book that will persuade researchers of the 
diagnostic potentials of the "multizymogram" as opposed to study 
of isozymes of only one enzyme. (Amer. Lec. Living Chemistry 
edited by I. Newton Kugelmass) 

June 1964 
$5.75 

124 pp. 
33 il. 

THE CHEMICAL 
ORIGIN OF LIFE 

By Alexander I. Oparin, U.S.S.R. 
Academy of Sciences, Moscow, 
U.S.S.R. Translated from the Rus- 
sian by Ann Synge, Stonehaven, 
Scotland. In this classic monograph 
Doctor Oparin describes in as great 
detail as achievements of contem- 
porary science will allow the three 
stages in the evolution of organic 
substances which preceded the ap- 
pearance of life on Earth. He 
makes the widest possible use of 
the data of evolutionary biochem- 
istry to sketch in a picture of later 
development of biological metabo- 
lism and cellular structure. (Amer. 
Lee. Living Chemistry) 

July 1964 
About $4.75 

About 80 pp. 
33 il. 

STEROID ANALYSIS BY GAS LIQUID CHROMATOGRAPHY 

By A. Anne Patti and Arthur A. Stein, both of Albany Medical 
Coll., Albany, N. Y. Presents observations utilizing gas-liquid 
chromatography (GLC) for steroid analysis in biological fluids and 
tissues. Selected methods which give reproducible results with 
semi-purified extracts and which permit the separation and identi- 
fication of one or more steroids in biological fluids are described. 
These methods have been chosen for rapid clinical screening. Some 
biochemistry is included to clarify the methodology and applica- 
tions of GLC to steroid analysis in the normal and diseased states. 

July 1964 
About $6.25 

About 124 pp. 
17 il. 

COPPER AND PEROXIDES IN RADIOBIOLOGY 
AND MEDICINE 

By Jack Schubert, Nuclear Science & Engineering Corp., Pittsburgh, 
Pa. An unusual book . . . written not to satisfy but to stimulate 
research on the unique and widespread role played by copper in 
living organisms. Includes chapters critically reviewing selected 
aspects of current knowledge of copper chemistry; copper in bio- 
chemistry and medicine; peroxides and copper oxidases in radio- 
biology. Medical aspects include new views on Wilson's disease, 
cancer and aging, antipyresis, and hypothermia. Special emphasis 
is given to radiobiology. 

About 208 pp. 
18 il. 

CHARLES C THOMAS * PUBLISHER ,awrence Avenue SPRINGFIELD ILLINOIS, U.S.A. 
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NEW 
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May 1964 
$12.50 

344 pp. 
100 ii. 

August 1964 
About $8.75 
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The New Beckman Zeromatic II1 pH Meter is an improved version 
of the time-tested Zeromatic. This new instrument has an easily-read 8.2" 
meter covering the full 0-14 pH range. It gives you relative accuracy of ?0.05 
pH and repeatability to ?0.015 pH. It has push button convenience and is 
splash proofed in a die-cast aluminum case with reagent resistant finish. For 
more information or a demonstration of the Zeromatic II contact your local 
Beckman Sales Engineer or write for Data File LpH-38-165. 

- 
-- INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA* 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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The New Beckman Expandomatic* pH Meter is the most versatile, 
high performance pH meter you can buy. It gives full 0-14 or expanded pH 
range at the touch of a button. Its new meter scale is 8.2" long, for easy 
reading. Low cost accessories offer expansions of 4, 2, 1, and 0.5 pH range 
to full scale, and the range can be transferred without rebuffering. Specific 
ion, ORP, P02, and PCO2 accessories make it the world's first truly modular 
electroanalytical system. Ask your local Beckman Sales Engineer about 
Expandomatic, or write for Data File LpH-38-265. TM 

C | I-INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIOIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 



ACCELERATOR AUXILIARIES: 
how HVEC research programs 
broaden the versatility of 

particle accelerators 

Expanding the versatility and flexibility of 
particle accelerator systems requires a continuing 
research and development effort. HVEC's new 
Tandem Research Laboratory will be an out- 
standing contribution to this effort. 

This new $1.5 million laboratory will have five 
important missions: 

(1) To examine basic acceleration processes, 
ion beam formation and handling, and 
voltage handling and stabilization in the 
presence of intense ion beams; 

(2) To develop single-stage tandem injectors 
and two-stage tandem accelerators cap- 
able of proton and negative hydrogen 
currents in the tens-of-milliampere range; 

(3) To develop high proton current capabil- 
ities of 3-stage tandem accelerators; 

(4) To enable tandems to handle all the heavy 
ions that can be generated; 

(5) To develop neutral-beam tandem injector 
technology. 

A 3-MV ICT-powered Tandem Accelerator 
and another higher energy machine to allow 
complete testing of 3-stage tandem operation 
will be housed in the new 20,000 square-foot 
laboratory which will be staffed by 20 research 
personnel. 

New High- Analyzed proton currents in the order of 10 to use of a newly developed high-transmission sys- 
Transmission 15/zA can be achieved over the entire energy tem. The system is now available from High 
System range of Model EN and FN Tandem Accelera- Voltage and can be installed in the field or. 

tors equipped with inclined field tubes by the delivered with new machines. 

New This new NMR fluxmeter allows convenient 
Single-Probe and accurate determination of magnetic field 
Fluxmeter strengths over a range of 900 gauss to 19 kilo- 

gauss. A single probe covers the entire range; 
there is no need for probe changing and/or shunt- 

....... ...... ... ing. Accuracy is one part in j05 and signal-to- 
noise ratio is 20 db, making the unit easily tun- 
able. At magnetic fields exceeding 10 kilogauss, 
the proton probe is at least one hundred times 

. .-+i .'.' .. vmore sensitive then deuterium or lithium. 

New A new multiport switching magnet, Model 

Magnetic 70-88, is available for use with HVEC Tandem 
Auxiliaries Accelerators. The new switching system will de 

flect a 77 MeV proton through an angle of 70. 
The new HVEC Quadrupole Lens Model 

QMD 2.5-360 has been designed for use with 
the Model 70-88 Switching Magnet beam tube 
extension. The lens aperture is 2.5 in. and the 
field at the pole tip center is 2.25 kg/in. Shown 
at right: new 5-in. aperture Quadrupole Lens 
Model QMS-5-1100. 

HVEC accelerator auxiliaries are all designed 
to enhance the versatility and flexibility of HVEC 
accelerator systems. 
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For detailed information, please write to 
Technical Sales, High Voltage Engineering 
Corporation, Burlington, Massachusetts. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

MELVIN CALVIN 

ERNEST COURANT 

FARRINGTON DANIELS 

JOHN T. EDSALL 

DAVID R. GODDARD 

ALEXANDER HOLLAENDER 

ROBERT JASTROW 

EDWIN M. LERNER II 

WILLARD F. LIBBY 

MELVIN CALVIN 

ERNEST COURANT 

FARRINGTON DANIELS 

JOHN T. EDSALL 

DAVID R. GODDARD 

ALEXANDER HOLLAENDER 

ROBERT JASTROW 

EDWIN M. LERNER II 

WILLARD F. LIBBY 

NEAL E. MILLER 

PHILIP M. MORSE 

COLIN S. PITTENDRIGH 

KENNETH S. PITZER 

DEWITT STETTEN, JR. 

WILLIAM L. STRAUS, JR. 

EDWARD L. TATUM 

JOHN R. WINCKLER 

CLARENCE M. ZENER 

NEAL E. MILLER 

PHILIP M. MORSE 

COLIN S. PITTENDRIGH 

KENNETH S. PITZER 

DEWITT STETTEN, JR. 

WILLIAM L. STRAUS, JR. 

EDWARD L. TATUM 

JOHN R. WINCKLER 

CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 
DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 

E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 

JOHN WALSH, ELINOR LANGER, MARION ZEIGER, 

ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 

Kensington Court Place, London, W.8, England 
(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULDIN, ELEANORE 

BUTZ, SYLVIA EBERHART, GRAYCE FINGER, NANCY 

HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
MARCIA ISAAK, RUTH KINGERLEE, HOWARD NATHEN- 

SON, EDGAR RICH 

Advertising Staff 

Director Production Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (212-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains, N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago, Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York, N.Y. 10036. Phone: 
212-PE 6-1858. 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 
DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 

E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 

JOHN WALSH, ELINOR LANGER, MARION ZEIGER, 

ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 

Kensington Court Place, London, W.8, England 
(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULDIN, ELEANORE 

BUTZ, SYLVIA EBERHART, GRAYCE FINGER, NANCY 

HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
MARCIA ISAAK, RUTH KINGERLEE, HOWARD NATHEN- 

SON, EDGAR RICH 

Advertising Staff 

Director Production Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (212-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains, N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago, Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York, N.Y. 10036. Phone: 
212-PE 6-1858. 

SCIE: NCE SCIE: NCE 

AAAS Space Poll 

Polling a cross section of members of AAAS with respect to the 

space program (Science, 24 July) was an interesting experience. At a 
time when many people are on vacation, the response was more than 
56 percent, virtually by return mail. Answers to a question concerning 
the highest academic degree of the respondent reminded us of the 
excellent educational background of AAAS members. Nearly half 
are Ph.D.'s, and another tenth are M.D.'s. Science reaches a sub- 
stantial fraction of the leaders of academic and industrial research- 
for example, half of the members of the Chemistry and Physics 
section of the National Academy of Sciences. Thus the poll sampled 
a cross section of a substantial fraction of the best minds of this 
nation. The resultant data are important, but what do they mean? 

The group, while having reservations, endorses the objective of a 
manned lunar landing. Only 7 percent thought there should never 
be a manned lunar landing. The reservations concern the priority of 
the program, the costs involved, and the benefits to be derived. Only 
31 percent thought a high priority should be given to landing a man 
on the moon by 1970. Indeed, only one-fifth considered a landing by 
1970 a reasonable objective. An overwhelming majority felt the present 
level of support of space activities is too high. Currently about 40 

percent of federal research and development funds are devoted to 

space. A clear majority (61 percent) believed that space should 
receive one-fifth or less of the R&D budget. 

The respondents indicated reservations as to the benefits of explor- 
ing the moon. When asked to choose "the most important justification 
for manned exploration of the moon," a majority chose "scientific." 
Yet when asked to rank fields in order of their "potentiality for pro- 
ducing important new knowledge," respondents gave lunar exploration 
a low rating. 

The question concerning potentialities of various fields made some 

respondents unhappy and evoked the most comment. A few felt that 
the question was unanswerable. Obviously, responses must represent 
guesses. But these are the kinds of guesses that scientists must con- 

tinually make. There was a considerable write-in vote for the be- 
havioral sciences. If the questionnaire had included this item as one 
of the formal choices, it probably would have ranked high. 

Some respondents made comments which they signed. Among these 
was one from a former president of the American Chemical Society. 
He may have enunciated the view of many when he said: 

If we were struggling to maintain a high living standard we could not 
afford the luxury of space travel, but we have an affluent society and can 
spare the effort. It is an innocent, harmless project which appeals to the 
public spirit of adventure. . . . All the money is spent within the country 
and spurs the economy. It is vastly better to stimulate the economy and 
arouse the enthusiasm of the public in this way than to have it done by war. 

At present scientists go along with the space program but without 
enthusiasm. There is little doubt that manned space exploration will 
be carried out, but the program will be subject to continuing re- 
examination and controversy.-PHILIP H. ABELSON 
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Because we have con- 
cluded that any claims 
we might make about 
the remarkable per- 
formance of Packard 
Models 15 and 16 400 
Channel Analyzers 
might be considered ex- 
travagant, we will wel- 
come the opportunity 
of bringing one to your 
laboratory for your own 
private evaluation. 

Put the instrument 
through its paces. 
Check its linearity and 
stability. Note that you 
may use as many as four 
detectors... check the 
various operating 
modes... set the ana- 
lyzer up for automatic 
single or multiple cycle 
operation with inde- 
pendently selectable ac- 
cumulation and stop 
times... and finally, note 
that your data may be 
recorded on any of five 
interchangeable data 
readout systems. 
Ask your Packard Sales 
Engineer to arrange a 
demonstration of one of 
these remarkable instru- 
ments. There is, of 
course, no obligation. 
Or, write us for details 
and bulletins. 
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