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The Way 
kthelmfmvwy 
We've assembled all the reagents for these 
three new systems and tested them for 
compatibility We've optimized overall per- 
formance and subjected the components 
to a complete assay before shipment. We 
even include the controls so you can con- 
firm system function in your laboratory 

Think of the time and trouble these 
pre-assembled, pretested systems will 
save you ! 

MI 3 Cloning System -e 
Includes the newest cloning vectors - 
M13mp8 and M13mp9 -for superior 
performance. System manual includes 
the entire text of "New MI3 Vectors for 
Cloninq" by Dr: Joachim Messinq (to be 
publis6ed 'in Methods in ~nz~6o-logy). 
This system is especially designed for 
compatibility with the Sanger method 
sequencing system described below 

DNA Sequencing System 
[32P] (Sanger Method) 
Offers all necessary reagents optimized for 
sequencing the single-stranded DNA mole- 
cule produced by the MI3 System. Uses a 
universal, 15-mer; single stranded primer 
which has been shown to prime only at the 
primary sequencing site, providing more 
exact sequence reading. 
Circle No. 208 on Readers' Service Card 

@ New England Nuclearm 
a Du Pont company 

Reverse Transcriptase 
System [32P] 
Provides all the reagents you'll need to syn- 
thesize double-stranded DNA, including 
reverse transcriptase manufactured to our 
own exacting standards. Eleven reagents 
you won't have to procure, in a system pre- 
tested to screen out uncertainties. 
Circle No. 209 on Readers' Service Card 

other Pretested NEN Systems 
for Biotechnology 
Transcription Systems 
UT? [ c w - ~ ~ P I -  and GTC [ cw-~~P I -  

Protein Processing System [35S] 
Translation Systems 
Met, [35Sl-, Leu, [3Hl-, and Pro, [3Hl- 

Nick Translation Systems 
dCTC [32Pl- and dTTE [3Hl- 

End Labeling Systems 
3': 3'-dATE [ C W - ~ ~ P I -  
5': ATE [ Y - ~ ~ P I -  

DNA Sequencing System 
Maxam and Gilbert method 
Circle No. 210 on Readers' Service Card 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, M4 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Intemat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-811808 @ 1982 NEN 

13 AUGUST 1982 



ISSN 0036-8075 

13 August 1982 
Volume 217, No. 4560 SCIENCE 

LETTERS Cancer Advisory Board: J .  D .  Rolt,ley et al.;  Arms Control and National 
Security: R .  W .  Nichols: Information Services: R .  S .  Willard: 
Sulfur Emissions: M .  Oppenheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  EDITORIAL T o  Prune. Promote, and Preserve: E. E. David, Jr. 589 

ARTICLES Entropy in an Expanding Universe: S .  Frciutschi.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593 

The  National Cancer Chemotherapy Program: E. Frei, 111 . . . . . . . . . . . . . . . . . . . . . .  600 

The  Role of Science in a New Era o f  Competition: G. A. Key~r,orth, 11.. . . . . . . . . .  606 

NEWS AND COMMENT A New Arthritis Institute Nears Approval. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mary Lasker's Latest Pet Project.. 61 1 

Briefing: Hawaiian Milk Problems Stir Little Action: Guatemalan Doctor Set Free: 
. . . . . . . . . . . . . . . . . . . . . . . .  Small Power Producers Look to Congress for Help 612 

India-U.S. Wrangle Over Nuclear Fuel Ended.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 

Science Helps Break the Ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 

Did Success Spoil Ag Research? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615 

Butler Leaving Institute on Aging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616 

RESEARCH NEWS N e w  Disease Baffles Medical Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618 

C02-Climate Models Defended . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620 

Repeated D N A  Still in Search o f  a Function..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 

BOOK REVIEWS Nonlinear Phenomena in Physics and Biology, re~,ie,r.ed by J .  Cowun; Biology 
o f  Desert Invertebrates, C .  N .  Slohodchikoff Chemiosmotic Proton 

E. MARGARET BURBIDGE ANNA J. HARRISON BOARD OF DIRECTORS ~$$,L$r,"~d",~~~~airman President LAWRENCE BOGORAD NANClE L. GONZALU 
President-Elect EDWARD E. DAVID. JR. DAVID A. HAMBURG 

CHAIRMEN AND MATHEMATICS (A) PHYSICS (0) CHEMISTRY (C) ASTRONOMY (D) 
SECRETARIES OF Felix E. Browder Donald N. Langenberg Charles G. Overberger lmin I. Sha iro 

AAAS SECTIONS 
Lynn Arthur Steen Rolf M. Sinclair William L. Jolly Donat G. brS)entzel 

PSYCHOLOGY (J) SOCIAL, ECONOMIC. AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Eleanor J. Gibson Thomas C. Schelling Elwin N. Hiebert Robert W. Duniap 
Bert F. Green David L. Sills David L. Hull W. Edward Lear 

EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING, AND COMMUNICATION (T) 
Elaine W. Ledbetler Paul Goldhaber Louis A. Luzzl Marilyn C. Bracken 
Roger G. Olstad Harold M. Fullmar Robert A. Wiley Madeline M. Henderson 

DIVISIONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION 

Vera Alexander 
Presldent 

T. Neil Davis Herbert Baker Alan E. Leviton Klaus D. Timmerhaus M. Mlchelle Balwmb 
Executive Secretary President Executive D~rector President Execullve Ofllcer 

SCIENCE Is publlrhod m k  on Frldry mcepl the last week In December by the American Asrocl.tlon for the Advrnccwnt ol k lence  1515 Muwchuwt to  Avenue NW Washlngton D.C 
2DOOS. Second-class postage~ubIication ko. 484460) paid at Washington. D.c:. and at an addhional entry. N~wcombinwd with The k lence  M o d h l y ~  Copyright 0 1982 by the kneAcan ~ssmlatibn I?; 
Me Advancement of Science. Domesbc individual membershio and subscriotion (51 issues): $48. Domestic ~nstltutlonal subscrintlon I51 lssues): W5. Forelon wsteoe extra: Canada $24 ofhar l so r far~  madl 
$27, air-surface via Amsterdam $55 First class, a8rrnalC stih&~;~e&; end itddenf rates onr&e&.~slngle wples $2 Gi%3 b<maei.back k;ss"es$3 ($3.-56 bimaijldassr&m Fite; in '&~egCh.nGi 
sddrMS: allow6 weeks, glvlng oldand new addresses and sevendiglt account n~mber Postmeaer: Send Form 3579 to Sc~ence. 1515 MaSSaChuSettS Avenue. NW. Washlngton. D.C. 200%. Scrence IS 
Indexed in the Reader's Guide b Pericdlcal Literature and in several specialized indexes. 



AMERICAI AS8OCIATIOI FOR THE ADVAICEMEIT OF SCIE#CE 

Circuits in Biological Membranes, U .  B.  ~ ; z ( i f l  Spatial Representation 
and Behavior Acrogs the Li fe  Span,  S .  H .  Wllitc.: Bringing Aerodynamics 
to  America. J .  R .  Good.rrctin; Books  Received . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 

REPORTS Great Sand Sea and Selima Sand Sheet.  Eastern Sahara: Geochronology o f  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Desertification: C .  V .  Htrynes, Jr. 

Fossil Birds from the Hawaiian Islands: Evidence for Wholesale Extinction b y  
. . . . . . . . . . . . . . . .  Man Before Wes tern  Contact: S .  L.  Olsorz and H .  F .  Jnn7r.s 

Androgens Alter the Tuning o f  Electroreceptors: J .  H .  Mcyc~r and H .  H .  Z ~ l t o n  

Computer-Assisted Mapping o f  Pyroclastic Surges: M.  C.  ibfnlin and 
M .  F. Sheridrrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e n u s :  Global Surface Radar Reflectivity: G .  H .  P~t t rngi l l ,  P .  G .  Forci, 
S.Nozerrc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cigarette S m o k e  Contains Anticoagulants Against Fibrin Aggregation and 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Factor XIIIa in Plasma: Ll. K.  G(rlatz(rki.s et al. 

Metabolism o f  2.46.5-Trichlorobiphenyl b y  the Mercapturic Acid Pathway: 
J .  E. Bnhhe. A. L. Bc~rgt~~irtz, C;. L. I.(rrrc~t7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Natural and Synthetic Allatotoxins: Suicide Substrates for Juvenile Hormone 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Biosynthesis: W .  S .  B o n , ~ r s  et al. 

Active Genes  Are Sensitive t o  Deoxyribonuclease I During Metaphase: 
B .  Gazir et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spiking Local Interneurons Mediate Local Reflexes: M .  Brrrrort-s and 
M.  V .  S .  Sicg1c.r.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Force-Sensitive Interneurons in the Spinal Cord o f  the Cat: C .  L. Clelanci, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W .  Z .  Rytner.. F. R .  Erlt~,irr~i.\ 

. . . . . . .  Spatial Learning as an Adaptation in Hummingbirds: S .  Cole et al. 

Sex  Pheromone o f  the Winter  Moth. a Geometrid with Unusually L o w  
. . . . . . . . . . . .  Temperature Precopulatory Responses: W .  L.  Roe1oj:s et al. 

S e x  and Handedness Differences in Cerebral Blood Flow During Rest and 
Cognitive Activity: R .  C.  Grrr et nl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Destruction o f  Noradrenergic Neurons In Rabbit Brainstem Elevates Plasma 
Vasopressin.  Causing Hypertension: W .  W .  Blessing. A. F. S t~ed ,  D. J .  Rris 

Localization o f  an Elevated Sound Source b y  the Green Tree Frog: 
. . . . . . . . . . . . . . . . . . . . . . . . .  H .  C .  Gc~rhrrr.cir and J .  Rhrinltrc>nrirr 

WALTER E. MASSEY SHEILA E. WIDNALL WILLIAM T. GOLDEN WILLIAM D. CAREY 
JOHN E. SAWYER HARRIET ZUCKERMAN Treasurer Execut~ve Ofi~cer 

GEOLOGY AND GEOGRAPHY (E) BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H) 
Arthur A. Socolow Carl Gans John W Bennen 
J. Thomas Dutro. Jr Walter Chav~n Pr~sc~lle Re~n~na 

AGRICULTURE (0 )  
Duane Acker 
Coyt T. W~lson 

INDUSTRIAL SCIENCE (P) 
Ward J. Haas 
Robert L. Stern 

COVER 

Full moon  over  the  Great Selima Sand 
Sheet.  northern Sudan,  illuminated b y  
dawn's light. Tes t  pits and surficial 
archeology reveal the sand sheet t o  be 
underlain b y  stratified Quaternary allu- 
v ium as well as aeolian sand and paleo- 
sols o f  at least three ages. See page 629. 
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Tucson 8572 11 
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Gen - the Greek root of the word gene, the 
hereditary blueprint for protein synthesis. 

The ability to direct the expression of 
individual genes is no longer a dream. It is 
now feasible to create new bioproducts and 
produce significant quantities of existing 
products at greatly reduced cost using 
genetic engineering technology. 

Clnigene is a contract oriented research 
corporation developed to provide a wide 
range of genetic engineering and bio- 

chemical support services. We are finan- 
cially and professionally independent. This 
independence assures our clients of the 
complete confidentiality which they require. 

Our new custom designed laboratory in 
Fairfield, New Jersey, is staffed with distin- 
guished scientists who possess extensive 
experience in recombinant DNA, hybridoma 
technology and protein chemistry. 

For further information about how 
Clnigene can serve your research needs, 
write for a descriptive brochure. 
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Unigene Laboratories, Inc. 
110 Little Falls Road 
Fairfield, N J  07006 
N.Y. Tel: (212) 923-2600 - 
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I Therqmatii. Combating disease DetectSon and ~ahasurememt. Monitor- 
more effectively is, for SmithKline Beckman, ing ionized substances with great precision is 
a primary commitment ,On the heels of our essential for advancements in MVA,,recombina- - 
pioneering success against ulcers, a novel anti- tion, diagnostics, energy, food processing and fo~ 
arthritis compound will soon be marketed in other technological applications. Forthat reason, . 

several countries. Above (left) a scientist tests SmithKline Beckman produces sophisticated "> 

new ca~dbvascular agents. electrochemical instrumentation for laboratory 
and plant. 



I Beckman One Franklin Plaza/Philadelphia. PA I9101  

Scientific Analysis. Through ingenuity 
in applying microprocessor a n d  microcomputer 
technologies, SmithKline Beckman frees re- 
searchers, clinicians a n d  engineers  from tedious  
programming so they can s p e n d  more t ime  
thinking. O n e  of our  many Beckman scientific 
instruments is t h e  computing spectrophotom- 
e t e r  above. 

Discovery. Advances in health care a n d  
human well-being today d e m a n d  broad capa- 
bilities, so Beckman Instruments a n d  SmithKline 
have now united. With complementary technol- 
ogies a n d  scientific skills, w e  a r e  converging o n  
key discoveries abou t  life processes.  

Look into SmithKline Beckman. And look 
into t h e  future. 



32 Daily nudeotides [ PI: 
Ybu pick the day* 
We're pleased 
to announce that 
a new and better 
production method 
enables us to make 
our dNT? [cx -~~PI -  
and AT? [Y-~~PI -  
available from 
stock every day 
at catalog 
specifications. 

Now you can 
order any day for 
shipment within 
24 hours. Or order 
Thursday for Monday delivery You'll 
get the purest and most stable 
32P nucleotides available. 

Ready when you are 
AT5 [ Y - ~ ~ P I -  
>7000Ci/mmol Tricine 
1000-3000Ci/mmol Tricine 
1 000-3000Ci/mmol Aqueous 
10-SOCi/mmol Aqueous 
2-1 OCi/mmol Aqueous 

9 
16 
IL3 
0 

dNTe [ c x - ~ ~ P ] -  
>600Ci/mmol Ethano1:Tricine 
>600Ci/mmol Tricine 
-3000Ci/mmol Tricine 
Circle No. 200 on Readers' Service Card 

@ New England Nucleara 
a Du Pont company 

3 
10 
17 
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31 

HPLC makes the 
d i e m e  
By introducing 
preparative HPLC 
technology into our 
manufacturing pro- 
cess, we not only 
improved production 
efficiency, but purity 
and stability as well. 
In fact, extensive 
testing convinces us 
that no other manu- 
facturer can match the 
reproducibility and 

reliability of these nucleotides. 
Send for our complete 32P nucleo- 
tides listing. 

Not for use in humans or clinical diagnosis 

M T W T F  
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New England Nuclear 
549 Albany Street, Boston, M4 02l18 
Call toll free: 800-995-1579, Telex: 94-0996 
Mass. and Intemat'l: 617-482-9595 
EuroDe: NEN Chemicals GmbH. D-6079. W Germanv 
~ostfach 401940, Tel. (06103) 803-0,   el ex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-82l808 @ 1982 NEN 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18T0 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuities available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, prlvate schools and certain other nonprofit 
tax-exempt educational and research Institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

r-------- 
Teachers Insurance and I Annuity Association of 1 America-College Retirement 
Equities Fund 1 730 Third Avenue 

1 New York, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the I 

flexible tax-deferred annuity plan that offers the opportunity to accumu- i late funds for additional retirenlent income and the option for cash I I withdrawal I 
I Name I 
1 Address I 
I ci ty I 
I 

Z i p D a t e o f  Birth- 
I 

I State 1 Name of Institution 
I 

Please let us know i f  you are participating in a TIAA-CREF retirement plan 
I 

I at your institution YES N O  
S81382 

I 
L l l l l l l l l l l l l l l l l l l - - J  
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Research & 
AAAS Report  VII 
The  Federal Budget-FY 1983 

Impact and Challenge 
Willis H .  Shapley, Albert H. Teich, and Jill P. Weinberg 

"An essential document for anyone concerned about 
the health of the nation." 
-Edward E. David, Jr. 

President. Exxon Research & Engineer~ng Company 

The most recent volume in AAAS1s acclaimed R&D Also  avai lable:  
Report  Ser ies  describes and analyzes the overall situa- Research and Development i n  t he  Federal  Budget 
tion of R&D in the federal budget as well as trends in R&D Col loquium Proceedings, 1982 
funding in light of current policy issues. Edited by Albert H. Teich and Jill P. Weinberg 
The 1983 Report  looks in detail at the R&D programs of 
major federal agencies. I t  includes cross-cutting analyses 
of the budget by several scientific and ellgineering dis- 
ciplines. I t  also discusses the impact of funding cutbacks 
and changing priorities on research institutions such as 
colleges and universities, government laboratories, and 
industrial R&D establishments. 
The Report  does not advocate particular viewpoints on 
programs or policies. Rather, i t  provides an objective, 
detailed, compact, and thorough source of information 
intended to foster understanding of important policy 
choices. 
176 pp. Paperback 
ISBN 0-871 68-256-7 $8.00 

Inc ludes papers by: 
George A. Keyworth, II, Director, Office of Science and 

Technology Policy 
Frank Press, President, National Academy of Sciences 
Senator Paul E. Tsongas 
Senator Harrison (Jack) Schmitt 
Representative Margaret Heckler 
George R. White, Vice-President for R&D, Xerox 

Corporation 
David Shirley, Director, Lawrence Berkeley Laboratory 
Available in the fall of 1982 
Approx. 176 pp. Paperback 
ISBN 0-871 68-257-5 $8.00 

ORDER FORM 
Name 

Address 

City, State, Zip 
Orders under $10 must be prepaid. Please allow 6-8 weeks for 
delivery. MasterCard and Visa customers please include the 
following information: Visa MasterCard 

Complete acct. no. 

Exp. date -- 

Signature 

Please send me the following (Please indicate quantities): 
__ R&D: AAAS Report VII, paper, $8.00 
__ R&D: Colloquium Proceedings, 1982,  paper, $8.00 

(available fall 1982) 

Also available: 
R&D Reports for FY 1982 FY 1981 FY 1980 

FY 1979 -_ FY 1978 FY 1977. Paper, $5.00 each 

R&D Colloquium Proceedings for: 1981 1980 
1979 __ 1978 1977 1 976.Paper1 $5.00 each 

Mail orders to AAAS Sales Dept. RDX, 151  5 Massachusetts Ave., NW, Washington, DC 20005 
American Association for the Advancement of Science 
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We spent ten years fine -tuning our 
* controllers to work with all these instruments. I 
It'll take you about ten minutes. I 
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Introducing the 
Sinclair U(81. 

If you're ever 
going to buy a personal 
computer, now is t h ~  time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any- 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 

break the price barrier at $ 
In fact, the ZX81fs 8K 

features found only on computers 
three times as much. 

Just look at what you get: 
Continuous display, including moving graphics 



Order at no risk.* * 
We'll give you 10 days to try out the ZX81. If These numbers are for orders only. If you just 

you're not com letely satisfied, just return it to E want information, please write: Sinclair Research 
Sinclair Researc and we'll give you a full refund. Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 

And if you have a problem with your D(81, 'Plus sh~pplng and handl~ng Pr~ce ~ncludes connectorsfor N and cassene,AC adaptor, and 
FREE manual 

send it to Sinclair Research within 90 days and "Does not apply toZX81 k~ts  

we'll repair or replace it at no charge. 
1 Introducing the 2x81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
2x81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com- 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 
A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling out with new programs, so we'll plugs right onto the back of 

personal computer in the world. send you our latest software your 2x81. Cost is $49.95, plus 
catalog with your computer. shipping and handling. 

We urge you to place your order for the 
ZX81 today. m I 

To order. = 
To order, simply call toll -Urn I-... 

free. Or use the coupon below. 
Remember, you can t it for X 10 days at no risk.* * T e sooner 

To order call toll free: 800-543-3000 
~II~IIIIIIIIIIIIIIIIIIIIIIII~ 

you order, the sooner you can 
start enjoying your own I Ad Code 0 8 ~ ~ 1 3  I price* Qty. Amount 

computer. I zx81 $99.95 

Call toll free 800-543-3000. I Z X ~ I  Kit 79.95 
~ s k  for operator #509. I I ~ K  Memory Module 49.95 

In Ohio call: 800-582-1364; 1 Shipping and Handling 4.95 $4 95 
in Canada call: 513-729-4300. 1 TOTAL 
Ask for operator #509. Phones 1 MAIL TO: Sinclair Research Ltd., 
open 24 hours a day, 7 days 1 One Sinclair Plaza, Nashua, NH 03061. 

a week. Have your Mastercard I Name 
or VISA ready. I Address 
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Fluorescence Microscopy 
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Target 
Spotting 

That much is for your research. The rest is for yo 
GeneScreenTM is much easier to handle. In n 
use it won't crack, shrink, or distort. Its flexi 
makes DNA and RNA rehybridization poss 

without risk of tearing. To prevent contamin 
the membranes are sandwiched between protec 
sheets in a heat sealed plastic bag. You can ke 
the packa~e handy on the shelf, because there 

' Area To Be 4 Measured 1-70 Microns From 

It includes complete instructions for performing 
Southern, Northern, Western, and electrophoretic 
transfers. Send for complete information. We'll "4 
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advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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To Prune, Promote, and Preserve 
In times of austerity and turbulence, it is essential to prune, yet to 

promote new growth and, above all, to preserve values for tomorrow. These 
are such times. The United States still supports the most extensive and the 
most successful scientific enterprise in history. But low investment, high 
interest rates, and demands for instant gratification have combined over the 
past decade to erode long-term commitments. Thus, while the 1970's were 
marked by a striving in the science community to recreate the conditions of 
the golden age following World War 11, when the federal-academic research 
axis reigned supreme, few believe it is practical today. 

Science is indeed an endless frontier, but federal science budge most 
decidedly are not. There is lip service to the Bushian ethic in W r--- hington, 
but at the core there is skepticism of research and developyent as auton- 
omous functions. Autonomy is giving way in industry, government, and 
academia alike to a closer integration with the inno~at ion5~stem.  A symp- 
tom of this trend is the rapid growth of industrial funding for academic re- 
search-one of the only growth segments of university and college support. 

Regardless of how this trend may be perceived, there is little doubt that 
we are entering a new era in the funding and performance of R & D in the 
United States. And, as befits a new era, new initiatives are emerging. Much 
of academia is showing verve and ingenuity in meeting such critical 
problems as uncompetitive faculty salaries, a paucity of U.S. graduate 
students, inadequate research funds, and antiquated laboratories. In fields 
such as microelectronics, robotics, microbiology, and catalysis, industry- 
university research consortia are achieving prominence. University and 
industry groups have banded together to support common goals in organiza- 
tions such as the Council for Chemical Research and efforts such as the 
National Engineering Action Conference, held on 7 April (Science, 30 April 
1982, page 465). 

To procure vitally needed instruments and facilities, Colorado State 
University has used debt financing. George Olson, Vice President for 
Research at Colorado State, has pioneered this technique successfully for 
more than 10 years. Similarly, there is thinking that mechanisms for setting 
up limited partnerships to finance development projects might be applied to 
financing academic research as well. 

Despite these vigorous responses, it is possible that not all needs will be 
met. Even so, we must remember that R & D does not prosper through 
funding alone; there are values to preserve. Essential are the integrity of the 
scientific research process, the freedom of academic opinion and expres- 
sion, and the dominance of excellence. These and other necessities will be 
harder to preserve in this era as new techniques and relationships are 
brought into play. 

Less well recognized is the need to preserve the privilege of decision in 
R & D activities. In order to tap the creativity of people, it is necessary to 
give them a certain freedom of action and leeway to follow their ideas. 
Otherwise, society cannot take advantage of their talents. On the other 
hand, the funder, whether it be a corporation, government agency, or 
limited partnership, must set a framework for evaluating technical activities 
in relation to its own purposes. 

Balancing the influence of the performer and that of the funder is a 
delicate matter and a prime test of R & D leadership. Today the balance is 
tipping again toward the funder and away from those who tend the base of 
knowledge and technique. A priority for scientists and engineers is preser- 
vation of the balance, and this will be achieved most effectively through 
persuasion. Those in industry must recognize that their institutions cannot 
micromanage academic or industrial fundamental research. Even if that 
were possible, it would negate much of the value to be found in first-class 
research. This point must be stressed; funders of research will, first and 
foremost, be buying human talents. It is those talents which will create a 
better future.-EDWARD E. DAVID, JR., President, Exxon Research and 
Engineering Company, Florham Park, New Jersey 07932 
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Thirty years ago, engineers 
d scientists found a workhorse 

eet their needs: 

Today, the descendants of 
the 701 are the most effective 

tor System (VMICMS) lets you 
set up and enter a job and moni- 
tor its progress. And intervene, if 
necessary, to change a parameter 
to drive the whole process to- 
ward better results, faster. 

Under VMICMS, even the 
IBM 4341 super-mini can sup- 

as 200 interactive 

CMS Easily Learned 

One user of VMICMS on a 
4341 is the University of Penn- 
sylvania, where Roy Marshall 

directs the Physics Department systems: for example, the &bit 
Computer Facility "Users learn data paths and the rich set of 51 
it very easily," Marshall says. floating-point instructions. - - 

 hey do simple things the fist  
day They flow with the problem- The Top of the Line 

soiving: A physicist does physics,. , IBM's largest computer is 
not computer science." the 3081. With its processing 

"The editor is the most po speed, memory size, and the 
erful I have ever used," says speed and number of its 110 
Richard Steinberg, who is pu channels, the 3081 is designed to 
ing a proton decay experiment. handle the massive problems 
"I can get any file-data, pro- presented by such disciplines as 
grams, text-with two keystrokes. entary particle physics. 
With the prompting system, I At the Stanford Linear 
can enter a big job and know it celerator Center (SLAC) near 
will run. I won't find out the next o Alto, a 3081 reduces a flood 
morning that there was a job- recorded sensor data. 
entry error." "CPU power is critical to us, 

in terms of saving the scientist's 
A SupepMini with punch time," says Charles Dickens, di- 
The IBM line of upwardly 

compatible computers extends 
from the small 4331 to a giant 
system. The 4341 is a true super- 
mini in size and cost, yet it 
has every feature that makes its 
larger counterparts ideally suit- 
ed as engineering and scientific 

rector of computing services at 
SLAC. "Under VM, he can look 
at intermediate results and-if 
necessary-change the physical 
experiment or the calculation. 

"And the ability to move 
sensor data rapidly from our in- 
strument tapes is vital. We need 
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the fast channels and high- 
performance peripheral devices 
of the IBM system." 

This One Grows on You 

The IBM 3033, upgradable 
over a 4:l range of computing 
power, covers the span from the 
super-mini to IBM's biggest. 

At Western Geophysical 
Company, nine 3033 systems 
with attached IBM array proces- 
sors are absorbing a torrent of 
data from geophysical explora- 
tion all over the world. From a 
jumble of seismic echoes, they 
derive the hidden contours of 
underground rock layers. 

At Western's headquarters 
in Houston, senior vice president 
Carl H. Savit explains: "To im- 
prove the signal-to-noise ratio 
and arrange the data for the re- 
quired series of calculations, we 
perform massive data sorts. The 
rapid channel rates of the 3033 
are essential to us. 

"Our product is data," Savit 
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adds. "The computer is our pro- 
duction machinery. We depend 
critically on continuous opera- 
tion and quick response. We 
need close support from our 
computer vendor, and we get it 
from IBM." 

The Mini You Get 
Attached To 

IBM's minicomputer for 
sensor-based processing is the 
Seriesll: versatile, powerful, 
compact-and low in cost. De- 
signed specifically for such appli- 
cations as instrument control 
and online recording, it offers 
simple attachability for a wide 
variety of devices and excellent 
software for real-time control. 

A Personal Computer 
with Color 

A new addition to the IBM 
line is the Personal Computer: a 
desk-top machine with a remark- 
able full-color display system and 
superior graphics. It can com- 
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municate with many IBM host 
systems, to access a data base or 
program library or to submit a 
job remotely, as easily as it solves 
problems as a free-standing 
computer. 

The Support You Expect 

IBM offers the engineering 
and scientific user extensive 
support: consultants, educa- 
tional programs, and access to 
professionals. 

Tap into this 30 years' accu- 
mulation of experience. Choose 
an IBM system that meets your 
needs today and lets you grow 
tomorrow. A system accompa- 
nied by the service and support 
you expect from the leader. 

For more information, con- 
tact Dr. Jack W. Hugus, IBM, 
Engineering and Scientific Mar- 
keting, 1133 Westchester Ave- 
nue, White Plains, N.Y. 10604. 
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