


Count on us for the largest choice 
in LS systems. 

Presenting the LS 5800 and 
the LS 9800 Series Liquid 
Scintillation Systems-the biggest 
family of LS counters on the block. 

The LS 5800 Series consists 
of six benchtop rack models; the LS 
9800, four serpentine floor models. 

Whether you choose rack or 
serpentine, both offer advanced 
features such as built-in diagnostics 
to automatically alert you to both 
electronic and operational errors, 
Two-Phase Monitor for non- 

homogenous sample detection at 
counting time, H Number technique 
for fast quench monitoring, and 
Random Coincidence Monitor for 
chemiluminescence detection. 

You also get a choice between 
a full-video CRT display or the 
new 40-character Marquee. 

All systems are modular. 
So whatever one you choose, it can 
be fully upgraded right in your 
lab when your budget or your needs 
increase. 

And of course, Beckman not 
only provides the finest instruments, 
but also the finest LS cocktails 
and supplies. 

For the system that fits your 
needs, come to Beckman-the 
company you can count on for the 
largest choice. For complete infor- 
mation, contact your local Beckman 
representative. Or Beckman 
Instruments, Inc., Nuclear Products 
Dept., Box C-19600, Irvine, 
CA 92713. (714) 833-0751. 

Circle No. 365 on Readers' Service Card 



NEN introduces the first cell-free 
Translation System designed for the 
study of processed proteins. 
Everything is in the package, including 
dog pancreatic microsomal mem- 
branes, dilution buffel; a positive 
mRNA control for monitoring system 
performance, and a protocol. 
Now you can spend less time prepar- 
ing materials and free more time for 
evaluating results. 
- 

- - - 3 @ ! ! 4  The Protein Pro- 

I ' cessing Translation 

J Sy~tem,[~~S]- joins 
% j our family of pre- 

I tested systems 
for molecular biology in offering both 
convenience and reproducibility 
The components, listed belovy are 
subjected to a complete process- 
ing assay prior to shipment. The 
resulting Methi~nine,[~~S]- incor- 
poration curve and autoradiogram 
are included in the quality control 
results you receive with the system. 

Microsomal membranes 
Microsomal membrane dilution buffer 
Reticulocyte lysate 
Translation cocktail 
Methi~nine,L-[~~S]- 
Control mRNA 
Salts and distilled water 

@ New England Nudear' 
a Du Pont company 

To receive the information you'll 
need to evaluate this exclusive new 
system, simply circle the inquiry 
number below 
Circle No. 405 on Readers' Sewice Card 

other Pretested NEN Systems 

For more information on these 
systems, please circle the inquiry 
number following the list. 
Nick Translation Systems: 
dm ["PI- and dTTR [3H1- 

3' End Labeling System: 
3'- dATC [cx-~~PI- 

5' End Labeling System: 
ATC [Y -32PI- 

DNA Sequencing System 
Transcription Systems: 

UTC [cv~~PI -  and GTR [a 32P1- 
Translation Systems: 

Methi~nine,L-[~~S]- 
Leucine,L-[3Hl- 
and Proline,L-[3Hl- 

Circle No. 406 on Readers' Sewice Card 

Not for use in humans or clinical diagnosis 
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549 Albany Street, Boston, MA m 1 8  
Call tdl free: 800-995-1579, Telex: 94-0996 
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Phase contrast photomicrograph of 
dorsal horn thalamic projection neuron 
surrounded by immunocytochemically 
labeled enkephalinergic axonal end- 
ings. The granular, retrogradely trans- 
ported horseradish peroxidase is dis- 
persed in the cell's cytoplasm. The 
presence of enkephalinergic synapses 
on thalamic projection neurons sug- 
gests that opiate modulation of the be- 
havioral response to noxious stimula- 
tion occurs directly on the projection 
neurons (1-micrometer plastic section, 
counterstained with toluidine blue; 
about ~ 3 7 0 0 ) .  See page 1523. [M. A.  
Ruda, National Institutes of Health, 
Bethesda, Maryland 202051 
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Can vou find the 

3 scintillation cocktail. 

Hint: It's the one that didn't two phase. 
It's also the one that: 

Gives consistently high counting efficiencies for 
aqueous systems. 
Forms a stable milky emulsion with higher 
efficiencies than the same formulation using 
traditional clear ethoxylated alkyl phenols, such as 
Triton-X-100 (test results are on file at our reagent 
development krborabories). And, it maintains this 
homogeneous mixture for up to 2 weeks without 
two phasing - regardless of percent sample. 
Has a safer, higher Rash point (1 1 2OF/4I0C) than 
xylene-based or toluenebased cocktails. 
1; specially purified to eliminate contaminants that 
can quench energy, increase background or 
induce chemiluminescence. 

Scintikrse II is also the one with the large family. The 
Fisher family of reagents and products speciaily 
suited to liquid scintillation counting. For example, 
Scintikrse Bio-HP - a ready-to-use cocktail that's 
perfect for work with low volume biological fluids. Or 
individual reagents to mix your own cocktails. Plus 
vials, pipets and other scintillation necessities. For a 
free bulletin describing the whole family, circle the 
number below on the Reader Service Card. Or call 
(41 2) 562-8543. 



Annual review and 
revision by a world- 
wide network of 
authorities makes 
the 62nd Edition of 
the CRC Hand- 
book of Chemistry 
and Physics the 
newest presenta- 
tion of this classic, 
personal reference. 
Each year's edition 
is updated with the 
latest information 
of current demand 
yet retains the data 
you most fre- 
quently need. 

Now only 

You'll quickly find 
what you're look- 
ing for in this 
comprehensive re- 
source of over 2300 
pages of graphs, ta- 
bles, formulas, and 
property informa- 
tion. 
And what a find at 
only $24.95 - a 
58% savings on its 
regular $59.95 
cover price. 

Order Form 
Rush me the 62nd Edition of the CRC Handbook of Chemistry and Physics for only $24.95? 

(regularly $59.95) 
To qualify for this special offer, each order should: 

specify catalog number 462KSR be prepaid direct to CRC Press be postmarked by April 15, 1982 

Enclosed is my check/money order for $ 
Name 

Address 
City State Zip 

* Outside US., $28.95 per copy. Payable in U.S. currency CRC Press, h c .  
or draft o n  a US. bank. Florida residents add 4% sales tax. 2000 Corporate Blvd, N.W. Boca Raton, FL 33431 



ANOTHER Tt;,CHNOI,OGICAI. ADVANCE FROM SHARP, 





I cus:,. . . 
Just a year ago, finding a source for 
custom polynucleotide synthesis was 
like trying to change lead into gold. 

out of t: .i ,, 
Now, we can not only give you the sizer. Because we perform syntheses To receive a free poster of the 
custom polynucleotides you need, with our equipment, Vega offers the above illustration, just send us your ~ 
but we can supply them quickly best delivery and prices available. We name and address. 
and at excellent prices. Vega is the schedule the custom up0n 
reliable source of custom products of your orders and give you a 
you've been looking for to speed firm delivery date. You receive 

your genetic research. a fully purified and sequenced 
vEga biochcmicak 

polynucleotide that meets our rigid Division of Vega Biotechnologies, Inc 
Vega produces custom polynu- standards for quality assurance. Call Post Office Box 11648 
cleotides by solid phase techniques us toll free at 1-800-528-4882 for a Tucson, Arizona 85734 
using Vega-manufactured reagents quotation on any length of nucleotide Telephone: (602) 746-1401 
and the Vega Polynucleotide Synthe- up to an entire gene Telex: 165572 (VEGA BIO TUC) 



Between these 
covers, we've 
got LS covered. 

All you need to know about 
LS supplies and selection is in 
this free Handbook. It contains 
information to help you select the 
right cocktail and vial for your 
specific application. 

There's also a sample 
preparation reference and phase 
diagrams for proper sample 
preparation and identification. 

Plus a complete reference 
guide for product purchasing and 
answers to common LS counting 
problems. 

For your copy of this free 
handy Handbook, use the coupon, 
circle the bingo card number or 
call (714) 833-0751. 

Beckman Instruments, Inc. 
Scientific Instruments Division 
P.O. Box C-19600 

Re&&, : 
Irvine, CA 92713 

I 
I 

NAME MIS I 
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ZIP CODE 

BECKMAN 

medical establishment, although he care- 
fully avoids inculpating medical educa- 
tion and its research-oriented goals. 

Let there be a national review, and let 
us not overlook the possibility of sepa- 
rating biomedical research from medical 
education, thereby restoring traditional 
ethical qualities to both. 

GEORGE A. SILVER 
Department of Epidemiology and 
Public Health, School of Medicine, 
Yale University, 
New Haven, Connecticut 06510 
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Boy, An F Grade Kills Me." Among the 
other noteworthy entries was one which 
seemed self-referencing, "Odd Ball As- 
tronomers find Generally Kooky Mne- 
monics. " 

Our favorites for the longer version, 
OBAFGKMRNS, included: "Obese 
Balding Astronomer Found Guilty: 
Killed Many Reluctant Nonscience Stu- 
dents"; "Oh Bring Another Fully Grown 
Kangaroo: My Recipe Needs Some"; 
and "Once Beer Ages, Flavor Gives 
Kind Men Rather Naughty Smiles." 

Perhaps Science readers will have ad- 
ditional suggestions. 

ANDREW FRAKNOI 
Astronomical Society of the Pac$c, 
1290 24th Avenue, 
San Francisco, California 94122 

Reference 

1. See Mercury 6 (No. 4), 21 (July/August 1977). 

Haig's Image 

The demeanor of Alexander Haig has 
sometimes seemed more appropriate for 
P Secretary of War of a bellicose state 
than for what he is, the Secretary of 
State of the United States-whose citi- 
zens, by and large, long for continued 
world peace. Now even in Science Haig 
is mistakenly called the Secretary of 
Defense (News and Comment, 12 Feb., 
p. 878). Maybe it's time that President 
Reagan considered changing Haig's title 
to something more consistent with his 
public image. 

WILLIAM A. ZELLMER 
5516 Roosevelt Street, 
Bethesda, Maryland 2081 7 

Nonsexist Mnemonics 

I very much enjoyed the article by M. 
Mitchell Waldrop (Research News, 5 
Feb., p. 647) on the Orion Nebula. How- 
ever, in an era when we are finally 
encouraging more women to go into as- 
tronomy (and E. Margaret Burbidge is 
president of the AAAS), we really 
should stop perpetuating the old-fash- 
ioned (and some would say sexist) mne- 
monic he cites for the spectral types of 
stars. 

Some years ago, at the suggestion of 
Owen Gingerich at Harvard, the Astro- 
nomical Society of the Pacific ran a 
contest to find a new mnemonic (I). The 
most popular suggestion was just a small 
change in the traditional version, to "Oh 
Be A Fine Girl (or Guy), Kiss Me." 
Another good prospect, at least for those 
in academic environments, was "Oh 

Successful Conference 

With reference to the briefing "Israeli 
denied visa for conference in India" 
(News and Comment, 17 July, p. 312), 
we are pleased to report that the Interna- 
tional conference on the Applications of 
the Mossbauer Effect, which was post- 
poned until 14 to 18 December, has taken 
place in Jaipur, India. All scientists who 
wanted to attend were granted admis- 
sion. 

The conference was attended by about 
175 Indian scientists and about 150 from 
other countries and was very successful. 
The large number of Indian scientists 
attending reflects the widespread re- 
search in India using MBssbauer spec- 
troscopy techniques. 

J. CHAPPERT 
Centre &Etudes Nucl6aires de 
Grenoble, Grenoble. France 

R. L. COHEN 
Bell Laboratories, 
Murray Hill, New Jersey 07974 

S. G. COHEN 
Hebrew University, Jerusalem, Israel 

U. GONSER 
Universitat des Saarlandes, 
Saarbriicken, West Germany 

C. E. JOHNSON 
Department of Physics, 
University of Liverpool, 
Liverpool, England 

H. DE WAARD 
Laboratorium voor Algemene 
Natuurkunde, University of 
Groningen, Groningen, Netherlands 

Erratum: The correct price for The Grant Swinger 
Papers (News and Comment, 26.Feb., p. 1081) is 
$4.95 including postage and handlmng. 

Circle No. 366 on Readers' Service Card 
SCIENCE, VOL. 215 



Our ex~~2ded h e  of 

filters ana accessones 
d make your work 

easier. - \  

/ 

New Pressure ~dapter and Filter Cap. 
*i Permits use of both Ndgene 115-mL Filter Units 

a* in a closed positive pressure system to 
eliminate the ~roblems that go with vacuum 



Flick this switch. 
Recalibrate without buffers. 

a special switch with a 
ref- pasition that lets 
you cheek& resm calibration in 
seconds. Wilhoot buffas. mck it Even 

- - up to the pH REF position after in many routine 
e a c h c a l i b r a t i o n . W a ~ ~ e o f  applicsltions, you can calibrate for 
the specific rel'eren~e number for a whole series of pH ranges. Even 
that calibration - you'll see it dLs- with different el-, one 
played on the mem That's it. right after the otha You merely 

Now you can check or recover " note the control settings and ref- , 
dbration at any the .  S@ly flip erence number for each range and 
our switch to pH W. And twist the e1-e you calibraterate 
standardization knob till the correct Then shift ranges or substitute 

electrodes in secolrds. No buffers, 
no beakers. Just flip the switch 
andtumtheknobstothesettings 

and reference number 
for the specific cali- 
bration at hand. 



19 March 1982, Volume 215, Number 4539 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
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. 

Editorial Board 
1982: WILLIAM ESTES, CLEMENT L.  MARKERT, JOHN 

R. PIERCE, BRYANT W. ROSSITER, VERA C. RUBIN, 
MAXINE F. SINGER, PAUL E.  WAGGONER, ALEXANDER 

Publisher 
WILLIAM D. CAREY 

Associate Publisher: ROBERT V .  ORMES 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E.  RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

WILLIAM J. BROAD, LUTHER J .  CARTER, CONSTANCE 
HOLDEN, ELIOT MARSHALL, R. JEFFREY SMITH, MAR- 
JORIE SUN, JOHN WALSH 

Research News:  ROGER LEWIN (deputy editor), RICH- 
ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS 
H. MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News:  SCHERRAINE MACK; 
Editorial Assistants, News:  FANNIE GROOM, CASSAN- 
DRA WATTS 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHMITT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; ROSE 

LOWERY; HOLLY BISHOP, ELEANOR WARNER; JEAN 
ROCKWOOD, LEAH RYAN, SHARON RYAN, ROBIN 
WHYTE 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to ScientiJic Instruments: RICHARD G. SOMMER 
Assistants to the Editors: SUSAN ELLIOTT. DIANE 

HOLLAND 
Membership Recruitment. GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For Information for Contribu- 
tors," write to the editorial office or see page xi, 
Science, 18 December 1981. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L.  CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N.  La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Engineering: Lessons from Medical Schools 
The challenges that exist in engineering education and engineering 

research are widely recognized. National sources of funding and of fellow- 
ships are critical. However, universities and their schools of engineering 
also need to look within to meet these challenges. The crux of the crisis may 
well be the awkward status of many engineering schools as hybrids more 
like academic departments than like professional schools. 

From the vantage points of the Office of Science and Technology Policy 
and the Office of Management and Budget during the Carter years, I noted 
significant lessons for engineering from recent restructuring of medical 
schools. 

No one would consider a modern medical school education complete 
without experience in hospital and clinic settings to complement academic 
work. The same should apply to advanced engineering education and 
experience in industrial research settings. Such arrangements widen the 
curriculum to include practical problem-solving, which in turn often reveals 
gaps in basic knowledge. Providing such options would counteract the 
criticism that many graduate engineering programs are too narrow or too 
theoretical, would stimulate industrial support, and would attract advanced 
students. 

Most medical schools have full-time academic faculty members who work 
in research laboratories established or expanded at affiliated hospitals. 
Some of these laboratories are distant geographically or professionally from 
the schools, and faculty have often viewed these situations as less desirable. 
Nevertheless. the creative develovment of new ties and useful facilities has 
made it feasible for university medical centers to build up new programs and 
attract faculty who are capable of competing for outside support. 

Some engineering faculty members already perform research in industrial 
laboratories, research institutes, or contract research groups outside the 
academic structure. These extra-academic arrangements provide salary 
supplements, special research challenges, and access to better equipment, 
while ensuring adequate protection of proprietary interests. More opportu- 
nities may exist for such arrangements, and they should be assessed as an 
alternative to losing or failing to recruit faculty members. 

Universities will have to recognize and tolerate the professional status 
and incomes of such engineering faculty. In turn, faculty with off-campus 
activities must honor their primary commitments and fulfill their responsi- 
bilities within the university community. As most medical school faculty 
can testify, this scheme is a formula for long hours and hectic schedules. 

In most medical schools, selected full-time practitioners form a "clinical 
faculty" who supplement the teaching of the full-time academic faculty and 
give students a wider experience in medical training and practice. The 
clinical faculty typically exchange their time and access to their patients for 
the prestige and stimulation of the university medical center affiliation. 

The potential for a counterpart of the clinical faculty in engineering is 
quite real. The stronger the academic faculty, the more likely they will be to 
interact comfortably with professionals outside the academic community. 
In a time when the popularity of engineering fields and the teaching loads 
are changing rapidly, schools should value the flexibility to expand teaching 
without making long-term academic commitments. 

Schools of engineering vary in their interests, circumstances, traditions, 
and geographic proximity to industrial or government laboratories. Each 
school must clarify its goals and its preferred mix of theoretical and applied 
work. Medical schools were in similarly diverse situations when they 
devised clinical relationships and expanded research. Institutional planning, 
not just national leadership, is needed to restructure many engineering 
schools so that academic and professional objectives can be addressed and 
both kinds of activities can f l o u r i s h . - G l ~ ~ ~ ~ ~  S.  OMENN, Science Policy 
Fellow, Brookings Institution, Washington, D.C. 20036 and Professor of 
Medicine and of Public Health, University of Washington, Seattle 98195 






