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The LKB UV Analyzer, 
the Uvicord is completely compatible with the UltroRac. 

The Uvicord detector unit is here shown incorporated, 
with the UltroRac, in a separation system. 
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LKB INSTRUMENTS INC.o12221 PARKLAWN DRIVE 0 ROCKVILLE Md. 2Dt52 

SALES AND SERVICE THROUGHOUT THE WORLD: STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON 

A Fraction Larger 

Yes, our Fraction Collector, The UltroRac, is 
a fraction larger than some others on the mar- 
ket, but we do not consider this a disadvan- 
tage and neither do our customers who only 
speak of the ADVANTAGES of owning an 
LKB UltroRac. The UltroRac gives users 
reliable collection, ease of operation, easily 
varied test-tube capacity and freedom of 
choice in the method of collection. Any num- 
ber of test-tube racks can be removed from 
the collecting platform without interrupting 
the collecting process. 

Write or phone LKB today for a fully illus- 
trated brochure on this QUALITY instru- 
ment and the many others in the LKB Labo.. 
ratory Instruments Line 

* Space Saving 
* Coldroom Use 
* Standard Test Tubes 
* Removable electronic unit 
*200test-tubecapacity 
* Time, drop and volume 

. 0 Polypropylene racks 
* Stainless steel support rods 

Provision for event marking 
Power outlet for flow pump 
Electronic counting system 

* Positive flow control 



Saunders iotexts 
With a Reputation for Excellence 

Balinsky: AN INTRODUCTION TO EMBRYOLOGY Second Edition 
Written by a world-renowned biologist with an extraordinary gift for exposi-. 
tion, this undergraduate text integrates the traditional descriptive approach 
with the modern experimental one. It discusses such topics as genetic control 
of growth and differentiation, postembryonic development, regeneration and 
metamorphosis. 
By B. I. Balinsky, Dr. Biol Sd., Univ. of the Witwatersrand, Johonnesburg, SA. 
673 poges, with 443 figures. $B 50 Second Edition-June, 1965. 

Carpenter: IMMUNOLOGY AND SEROLOGY Second Edition 
An illuminating presentation of the properties and behavior of antibodies 
formed within an animal in response to foreign antigenic substances. Em- 
phasis is on serology and techniques of studying antigen-antibody reactions 
in the laboratory, types of immunity, nature of infection, and the factors that 
determine antigenicity. 
By Philip L. Carpenter, Ph.D., University of Rhode Island. 
456 pages, wtlh 102 figures. $B.50. Second Edition-January, 1965. 

DeRobertis, Nowinski & Saez: CELL BIOLOGY Fourth Edition 
Bolster your students' understanding of such vital concepts as DNA replication, 
operator genes, synaptic transmission and membrane permeability with this 
excellent text. Methods of physics, chemistry and biochemistry are used to 
interpret the nature of intracellular processes and the functional significance 
of cellular form. 
By E. D. P. DeRobert is, M.D., University of Buenos Aires; Wiktor W. Nowinski, Ph.D., University 
of Texas Medical School; and Francisco A. Saez, Ph.D., Institute for Investigation in the 
Biological Sciences, Motevideo, Uruguay. 
446 pages, with 310 illustrations. $10.50. Fourth Edition-June, 1965. 

Fawcett: THE CELL 
This magnificent atlas offers you an unprecedented picture of cell structure. 
In precise text and 240 carefully selected electron micrographs, the author 
provides a superb view of the form, topographical relations and functional 
significance of the principal fine structural components of the cell. 
By Don W. Fawcett, M.D., Harvard Medical School. 
43B pages, with 240 illustrations on 190 full-page plates. $11.00. January, 1966. 

Gardner & Osburn: STRUCTURE OF THE HUMAN BODY 
Each illustration in this new kind of basic anatomy book is placed where it 
can be "read" with the text to reinforce each new concept as it is presented. 
The relationship of structure to function is stressed, and emphasis throughout 
is on living, normal anatomy. Eight pages of plates are shown in full color. 
By Weston D. Gardner, M.D., Marquette Univ. School of Medicine; and William A. Osburn, 
Univ. of Texas Southwestern Medical School, Dallas. 
417 pages, with 934 illustrations. $B.75. June, 1967. 

Turner: GENERAL ENDOCRINOLOGY Fourth Edition 

This widely-used text presents endocrinology on a truly biological level, with 
emphasis on its comparative aspects. Interrelationships of the nervous and en- 
docrine systems are stressed. 
By C. Donnell Turner, Ph.D., Duquesne University. 
579 pages, with 172 figures. $10.00. Fourth Edition-April, 1966. 

For further information or 30-day approval copies of these texts, write: 

W. N. SAUNflER COMPANY 

lVest 1VasIti.itouu qnare, PInImIeIphia Pa. 19105 
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SYST.. 
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PARtM Research Instrument Modules (RIM) offer new flexibihty 
economy and convenience in research instrumentation 

1. Select the equipment required 3. Operate your assembled sys 
for your experiment. The avail 'tern to achieve state-of-the-art 
ability of signal processing signal processing. Then reas 
instruments in modular form semble the modules to form 
enables you to select the other instrument systems when 
specific units required to fill your current experiment is 
your immediate needs. completed. The ease with 

which a central stock of mod 
ules can form the basis of a 
rotating set of laboratory in 
strurnents permits both rapid 
experimental set-up and long 
term economy of capital out- 
lay. Obsolescence is avoided 
since the modular assembly 
can be updated by merely sub- 
stituting an improved module. 
Also, system breakdown can 

2. Assemble the instrument sys- easily be remedied with read- 
tern you require by plugging ily available spare modules, 
the modules selected into a greatly reducing maintenance 
rack-mountable bin which also problems. 
supplies power to the modules. 
All Research. Instrument Mod 
ules are designed to meet the 
universally-accepted NIM stan 
dards developed for modular 
instruments (AEC TID-20893) 
These standards greatly sirn 
plify assembly of precision 
measuring systems by provid 
ing common power input levels 
and reducing significantly the 
need for concern with inter 
face voltages and impedance 
levels. 

For more information write Princeton Applied Research Corporation1 Box 585 Princeton, NJ, 054O or call (609) 924 6835 

P 
A PRINCETON APPUEEY RESEARCH GORP0RATION 
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STUDY THEM 

WHERE THEY LIVE. 
Olympus announces the only scope made specifically 

Somebody finally put it all together: spe- 
cially computed water-immersion Achro- 
mat objectives (lOX, 20X, 40X plus a 4X dry 
scanning objective), with a massive base that 
offers 0.0005mm sensitivity and a built-in 
Koehler substage illuminator. That somebody is 
Olympus. And nobody else. As you would expect, 
we calIthis new model our Marine Biology Re 
search microscope, because it's ideal for that 
science as well as parasitology and pollution 
control, bacteriology, entomology and any other 
science requiring study of aquatic microorgan- 
isms in their original environment. 

Like all Olympus microscopes, this model '' 

is part of a flexible, modular system of . ' ' 

optics and accessories which allow its '."  

easy conversion to virtually any micro- 
scopic or photographic application. 

For one example, you can have it with 
binocular or trinocular heads (with adjustable 
interocular spacing and diopter adjustment); or with 
inclined or upright monocular and Duomax dual-viewing 
teaching heads, as shown. 

Any way you want a marine biology scope, you want it 

from Olympus. 

Olympus 
Marine Biology Research Scope 

r? 
I \ OLYMPUS CORPORATION OF AMERICA 

j I PRECISION INSTRUMENT DIVISION / DEPT. S 
-. 2 Nevada Drive, New Hyde Park, N.Y. 11 

I Send intormation on: 

I U The Olympus Marine Biology Research microscope.  

I U The complete Olympus Line. 

I My applications include: 

I Name___________________________________ 

I Title ___________________________________________ 

I _________________________________________________________________________________________ 
I Organizalion 

I Address ____________________________________________ 

I City State Zip I t4, 
I-.??.1 
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We transistorizedthe control box, made.it 
smaller, and increased the range of shutter speeds .1/100- 1!2hourto 1/200-1/2 hour. 

.When you .aye.an.automatic 35 mm micro- 

scope-camera that gives you a precisely exposed 
photomicrog.raph.cv.cry time; a camera.hat doesn' 

let yo.& w. exposure; that trips.th.e shutter, 
calcu.fa.te.sexposure, and advances the film auto- 

.matic fly; that autom.Ca.fly.compensates for 
light intensi changes dunn.g exposures; that has 

a shutter specially dam.pened.against vibration; tha 
lets you switch film evenin.the.n'iddle ota roll; 

that.giv.es.the right .ure tim.e not only in bright 
eld, but md.rk-field, fluorescence and pola.rze.ci. 

.light; and that's built vth.the.fa.ntastic Let 
cision, there really isn't muchy.6u.Ca. 

do to improve it.. 
.For more information about the........ 

THOMAT II Microscope.Cam.era.write: 

............................. 
E. Let, Inc.468 Park Avenue South, N.Y., N.Y. 10016 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for th 
presentation and discussion of important issue Public Challenge of Government Action 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material The current public debate about the ABM has served to dramatize a 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including growing gap in the American political process. Increasingly, decisions 
editorials, news and comment, and book reviews must be made on issues that involve considerable scientific or techno- 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by logical complexity, as a result of which the agencies of government or 
the AAA5 or the institutions with which the their contractors in effect have a near-monopoly on the relevant infor- 
authors are affiliated. 

mation. The old problem of "who represents the public" in government 
EdItorial Board decision-making now takes on a new and more serious dimension. 

1969 Many have been concerned for some time about this, and in recent 
EMIT. HAURY KENNETH S. PrrzeR years there have been useful developments: new techniques for providing 
wILLARn F. LousY ALExANDER RICH 
EvEIsEIT I. MaNoaLsoHN CLARENcE M. ZENER independent advice for the ciongress; the growth of citizens' groups in 
JohN It. PIERCE specific subject areas, able to make independent analyses; even the estab- 

1970 lishment of the President's Science Advisory Committee in the White 
GusrAF 0. AURHENIUs RICHARD c. LEWONTIN House as a means of challenging agency positions on complex technologi- 
FRED R. EooAN ALFRED 0. C. Nmsu 
HARRY F. HARLOW FRANK . PUThAM cal questions. As useful as these steps have been, they do not meet the 
MILroN HARRIs problem for today and for the future. 

The exciting and encouraging characteristic of the current ABM de- 
Editorial Staff bate is that, for the first time since World War II, there is a major public 

Editor challenge of a complex technological project, and a refusal to accept the 
PHiLIP H. ABELsoN usual assurances that secret data and intelligence would justify the project. 

Publisher Business Manage? In this debate the nation is fortunate in that many individuals who have 
DAEL WOLFLE HANS NusSBAUM had, or still have, a direct role in the subject have been willing to speak 

Managing Editor: ROBERT V. ORMES out publicly. But these individuals cannot be expected to be familiar with 
Assistant Editors: ELLEN E MURPHY, JoseN E. all issues as they arise, or to continue to be in a position to spend the 

RINGLE professional and political capital required by direct public involvement. 
Assistant to the Editor: NANCY TEIMOURIAN In any case, for most issues the occasional participation of individuals 
Neivs Editor: JOHN WALSH alone is not enough, for extensive continuous analysis is usually required, 
Foreign Editor: DANIEL . GREENBERO* and a more obviously disinterested base necessary. 
Nesvs and Comment: LUTHER . CARTER, BRYCE - It seems clear that what is needed in our political process are new 

NELSON, PHILIP M. I3OFFEY, MARTs MUELLER, ScmseR- independent mechanisms charged with the task of developing informa- 
RAINE MACK tion and analyses of important areas of public interest that have major 

Book Reviews: SYLVIA EBERHART scientific and technological content. In effect, the nation must consciously 
Editorial Assistants: JOANNE BELK, ISABELLA develop the capability to challenge government actions from a base inde- 

BOULOIN, ELEANORE BUTZ, HELEN CARTER, GRAYCE endent of the o ernrnent and of its 
FINGER, NANCY HAMILTON, OLIvER HEATWOLE, ANNE r 5 v  policies. 
HOLDswORTH, PAULA LECKY, KATHER5NE LIvINosToN, In principle, the university is the primary locus in our society for criti- 
CAROLE MENOozA, VmRoINIA NUESsLE, LEAH RYAN, cal examination of social issues from a base of strong analytical capability 
Loss SCHMmTT, BARBARA SILEFFER, RICHARD SoMMesi, 

YA LI SwIGART, ALICE THEILE characterized by a striving for unbiased scholarship. But, are American 
* European Office: 22 Mulberry Walk, London, s.w. universities now sufficiently independent? Can means for support for 

3, England (Telephone: 352-9749) such policy criticism be found that will protect the universities in neces- 

Advertising Staff sarily sensitive areas? Is it in fact wise for universities to take on major 
Director Production Manager new functions that will be exceedingly difficult to perform, that may 
EARL J. ScHesAGo KAY GoLDsrRIN threaten traditional functions, and that will require new capabilities and 

Advertising Sales Manager: RICHARD L. CHARLES organization while bringing about increased involvement in public con- 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- frontations on politically sensitive issues? 

6-1858), ROBERT S. BUoBER; Scotch Plains, N.J., The answers to these questions are not clear, but it is essential that 
12 Unami Lane (201-889-4873), C. RIcHARD 
CAI.Lms; Medfleld, Mass. 02052, 4 Rolling Lane they be explored. If the universities remain aloof, are there other candi- 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago, 
Ill. 60611, 919 N. Michigan Ave., Room 426 dates capable of meeting a challenge of this magnitude? In any case, if 
(312-DE-7-4973), HERBERT L. BURKLUND; Los the concern behind the March 4th events means anything at all, it rep- 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- growing 
9817), WINN NANCE. resents a demand that the universities in fact find ways to per- 
EDITORIAL CORRESPONDENCE: 1515 Massa- form this task of public policy analysis and criticism. 
chusetts Ave., NW, Washington, D.C. 20005. Phone: -EUGENE B. SKOLNIKOFF, Department of Political Science, Massa- 
202-387-7171. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be chusetts Institute of Technology 
ohtained from the editorial office. See also page 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, 11 W. 42 St., 
New York, N.Y. 10036. Phone: 212-PE-6-1858. 
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Advertising Sales Manager: RICHARD L. CHARLES organization while bringing about increased involvement in public con- 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- frontations on politically sensitive issues? 

6-1858), ROBERT S. BUoBER; Scotch Plains, N.J., The answers to these questions are not clear, but it is essential that 
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9817), WINN NANCE. resents a demand that the universities in fact find ways to per- 
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In hope of doing each other some good 

Anti-matter and industry . Nuclear structure and labor 
This is the back of the head of 
Joe Merrigan, candidate for the 
degree Master of Business Ad- 
ministration. 

In another room where Dr. 
* * S Merrigan hits the books toward 

his academic goal, a doctoral 
diploma in physical chemistry al- 
ready adorns the wall. It is where 
he gazes at the shape of a distri- 
bution output from a multichan- 
nel analyzer that the link can be 
found between his seemingly di- 
vergent academic interests. For- 

tunately for us this room we own. In all the domain of the This is a view through a microscope of deuteron tracks in the 
world's manufacturing industries, few other rooms are known emulsion of a KODAK Nuclear Track Plate Type NTB. 
to be devoted to the connection between anti-matter and in- Though the plate was purchased from a Kodak dealer for 
dustrial prosperity, only $4.15, the customer's $3,000,000 accelerator worked 

Anti-matter has taken 40 years to penetrate this far into 2 hours to put those tracks on it. They resulted from the 
what most men consider reality. First it appeared as a fan- reaction W'84(He3,d) Re1'55. Apparently a large financial 
tastically brilliant deduction knit from a skein of the thought commitment and a strong interest in the structure of the 
of Einstein and Planck: that if negative energy states can atomic nucleus had to precede that $4.15 sale. One wonders 
have meaning, so can vacancies in these states. Vacancies are of what use advertising this product can be. Here is an at- 
holes, but "holes" seem a shade realer. Soon their reality tempt to find a role for advertising in such a case. 
hardened from the merely conceptual to an actual discovery You don't have to know much about what holds the 
in cosmic ray showers, where they were called positrons. rhenium nucleus together to look through that microscope in 

After 16 more years, it was found that sometimes before a a useful way. All you need is for somebody to tell you what 
positron and electron cancel each other in a gamma ray flash he wants to know about what you see there. You might not 
they form a configuration that lasts a short time before an- be terribly useful to him on the first plate or two, but by the 
nihilation. Actually, 140 nsec, the average lifetime in free time you have completed your third hour on your 200th 
space of one such configuration, is hardly very short today plate, your eyes will be much better at it than his, even if your 
with the electronic black boxes now on the market. It's plenty legs or some other parts of you happen to be absent or non- 
of time for the positronium atom, as the configuration can functional. Useful work brings home bacon, whether or not 
be considered after its formation from positrons emitted by worker can walk out of house. Noting that our neighbors at 
Na22, to diffuse around before blowing up against another the University of Rochester Nuclear Structure Research Lab- 
electron. oratory send some of their plate-reading work out to the 

Therefore the scintillation-detector-fed multichannel ana- Rochester Rehabilitation Center for the handicapped, we 
lyzer, by holding a statistical stopwatch on the positronium have found an advertising idea to try: 
between its beginning and its end, supplements and will per- - _________________________________________________ 

haps surpass x-ray diffraction as an indicator of the degree of Planning a scientific project that will generate a large volume 
order in polymers or other solids. By indicating whether the of images to be measured or screened? Wondering where to 
electrons are tightly constrained or not, it can also be indicat- find patient labor? Stop wondering and have a talk with the 
ing progress when a lot of people are being paid to find poly- vocational director of your nearest rehabilitation center or 
mers and crystals of commercial significance. your state rehabilitation agency. 

Though we sell no anti-matter, the Kodak Research Labora- 
tories have assembled a bibliography on positrons and positroni- If you can't find them or the talk gets nowhere, seek further 
urn. For a copy, write V. L. Simonetti, Mail Code 55, Eastrna,s guidance from the Rehabilitation Services Administration, 
Kodak Company, Rochester, N.Y. 14650. Test question to warn 
those who cannot answer it against wasting postage: why is the Department of Health, Education, and Welfare, Washington, 
reduced mass of positronium half the mass of the electron? D.C. 20201. 

Magic (for the practical-minded) 

Obviously, cattle on the open range can be sexed by infrared $1). Lots of detail on how to do it. Reader already knows 
photography. Many additional accomplishments in many what he wants to do. 
other fields of endeavor, some more practical and some less, Send check with order to Eastman Kodak Company, Depart- 
are mentioned and illustrated in "Applied JR Photography" ment 454, Rochester, N.Y. 14650. 
(M-28, $2) and "UV & Fluorescence Photography" (M-27, Prices subject to change svithout notice. 
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