


want a reliable and quiet 
large-volume centrifuge, 

A A!. 

Four years ago, we introduced the first quiet 
large-volume refrigerated centrifuge - the 5-6. 
Today, no centrifuge matches the degree of relia- 
bility established by the 5-6 and the current model 
J-6B. No other centrifuge of its type is UL listed. 
And no other is so appreciated for its quiet 
operation and its many features. 

The J-6B is built for constant use. Its pow- 
erful DC motor gets rotors to speed fast, and 
its efficient braking cuts run times. The sturdy, 
proven rotors spin up to 6 liters or 6 blood bags. 
Color-coded Multi-DiscTM adapters hold large 
numbers of different sized tubes. The unique 
JR-3.2 rack rotor holds fully loaded gamma 
counter racks; a new Elutriator rotor provides 
a gentle means of separating cells. There's even 

a special model - the J-6B/P centrifuge - for 
blood component processing; it has automatic 
reset timer, optical calibration port, two-step 
braking, and end-of-run indicators. 

And, should you ever require service, 
it's only a phone call away because there are over 
400 Beckman Service Representatives in the U.S. 
and Canada alone. 

For full information, write Spinco Division, 
Beckman Instruments, Inc., 11 17 California Ave., 
Palo Alto, CA 94304. 
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New, newer, newest: 
160 compounds hted in our 
3rd Addendum to Catalog '80. 

Largest Selection Available Immunological 
Phosphatidylcholine Screening Reagents [ 125 I] 

derivatives 14C + 3H 
Monoclonal antibody screening 
Specific IgG labeling 

New Phosphatidylcholines: 
L-a-dipalmitoyl,[2-palmitoyl-1 -l4C1- 
L-a-1-palmitoyl-2-arachidonyl, 

[arachidonyl-1-l4C1- 
L-a-1-palmitoyl-2-eicosatrienoyl, 

[eicosatrienoyl-1 -l4C1- 
L-a-1-palmitoyl-2-linoleoyl, 

[I~noleoyl-1-14C]- 
L-a-1-palmitoyl-2-oleoyl,[oleoyl-1 -14C]- 
L-a-dipalmitoyl,[2-palm~toyl-9,l 0-3H(N)1- 
L-a-dipalmitoyl,[chol~ne-methyl-3Hl- 
Also Available: 
Lysopalmitoyl, L-1- [palmltoyl-1 -l4C1- 
L-a-[dipalmltoyl-1 -l4C1- 
L-a-[~holine-methyl-~~C]- 
(algae),[l4C(U)1- 
Send for complete ordering information. 
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NEC-764 

NEC-765 

NEC-766 

NEC-767 
NEC-768 
NET -689 
NET -654 

NEC-683 
NEC-682 
NEC-648 
NEC-588 

Call or write for our complete list of over 100. 
Adenosine receptor agonist 
Cyclohexyladenosine, N =-[adenine -2,8- 3Hl- 
Adenosine receptor antagonist 
Diethyl-Sphenylxanthine, 1,3-[phenyl-4- 3H]- 
Serotonin-2 antagonist 
Mianserin hydrochloride, [N-methyl- 3H]- 
GABA agonist 
Piperidine-4-sulfonic acid, [ring- 3H]- 
Irreversible cholinergic antagonist 
Propylbenzilylcholine mustard hydrochloride, 
[propyl-2,3- 3Hl- 
Histamine-2 antagonist 
Tiotidine, [methyl- 3H]- (ICI 125,211) 
Potential barbiturate receptor ligand 
(1,3-Dimethylbuty1)-5-ethylbarbituric acid, (-)-5, 
[butyl-2,3,4- 3H (N)]- 

Tested forbinding - 
Four-week high binding retention 
NEX-159 Goat-anti-mouse l g ' ~ , [ l ~ ~ I l -  
NEX-155 Goat-antl-rabblt lgG,[1251]- 
NEX-158 Sheep-antl-mouse l g ' ~ , [ l ~ ~ I l -  
NEX-162 Sheep-antl-mouse l g ' ~ , [ ' ~ ~ I l  labeled F(abl), 
fragment 
NEX-161 Rabblt-antl-mouse lgG,[12511- 
All suppiled 2-10pCl/pg, frozen In sodlum phosphate 
buffer, pH 7 4 
A complete llstlng of NEN's monoclonal antlbodles 
and products for ~mmunology IS available on request. 
Clrcle No 353 on Readers' S e ~ l c e  Card 

For Monoclonal Antiiody 
screening and immunoassay 

Each lot b~olog~cally tested 
Protein A, [ l  251]- 
70-1 OOpCi/pg 
0.03M phosphate buffer contalnlng 40% ethanol and 
acetlc acld (pH 4 0) 
NEX-146 10pC1 2xlOpC1 25pC1 2x25pC1 
Prepared fresh for stock on flrst Monday each month 
Clrcle No 354 on Readers S e ~ ~ c e  Card 

Not for use In humans or cl~n~cal dlagnos~s 

@ New England Nuclear 
549 Albany Street, Boston, Mass 02118 
Call toll-free: 800-225-1572 Telex: 94-0996 
(In Massachusetts and International. 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany 
Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D 

Circle No. 352 on Readers' Service Card NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 
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important and exciting research areas 

Recombinant DNA 
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Orders under $10 must be prepaid. Send order to AAAS, Dept. DNA, 1515 Massachusetts Ave., NW, Washington, DC 20005. 
Allow 6-8 weeks for delivery. 
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Some day soon most research animals, personnel, and 
research programs will be protected this way* 

What is a "Ventilated Animal Rack"? 
It IS a portable, totally enclosed animal rack with four 
separate, independent, isolated-from-each-other chambers. 
Low velocity air enters each chamber, makes a single pass 
over the cages, and is exhausted by negative pressure 
directly to the main exhaust system. This special rack (VR-I) 
most effectively isolates the animals from the animal room. . . 
and the research personnel from the animals. 

What are the benefits to the animals? 
There are many Cross-contamination is substantially 
decreased because air from an infected animal goes to the 
exhaust system with an absolute minimal exposure of the 
other animals. Animal stress is also significantly reduced: the 
enclosecl environment is auiet: drafts and thermal and 
humidity fluctuations are $reatly minimized; and animals can 
be easily observed without inducing stress. The success of 
this environment is attested to by the fact that the total 
number of animals born to a species that breeds poorly 
(DBA/2J mice) is increased and the percent survival is also 
appreciably higher: Additional evidence: judging by accelera- 
tion of weight gain, newly arrived animals housed in this 
system become acclimated more rapidly Further evidence? 
Even multiple species can be successfully housed in the 
same rack. 

What are the benefits to the 
research workers? 
Since the air in the rack is exhausted into the main exhaust 
system and does not re-enter the animal room itself, research 
workers are effectively isolated from animal dander or other 
allergens, odol; pheromones, microorganisms, and food and 
bedding dust. Even with the doors of the unit open, the 
direction of air flow tends to be from the room and into the unit 
which helps to contain contaminated air within the unit. 
Result: virtual elimination of allergic reactions and generally, a 
cleaner; safel; odor-free work environment for the research 
people. 

What are the benefits to research programs? 
Because this system greatly reduces the chance of cross- 
contamination, and because it provides a much less stressful 
environment generally (e.g., it tends to reduce the amount of 
animal handling required), the chances of jeopardizing 
expensive research programs are substantially minimized. 

"Many of these systems are already installed in major research institutions 
and conversion to theseventilated animal racks IS accelerating. 

Are there other benefits? 
The air velocity is variable and is separately adjustable for 
each shelf. The system offers a choice of bottle watering or a 
specially designed upfeed serpentine automatic watering 
configuration that eliminates stagnant watel; permits flushing 
during the day, and significantly minimizes contamination. 
This rack also permits excellent space utilization since 
multiple species can be safely housed in the same room. 
Cleaning is easy; VR-1 can be handled by most standard rack 
washers. The unit is quiet. And, in summary, it is a most 
effective isolation system that can actually divide a room into 
multiple separate, isolated environments. 

From Lab Products, Inc.-The leader in 
environmental control products 
Lab Products now offers the widest selection of systems for 
environmental protection: five Stay-CleanTM laminar flow 
systems; lsosystemTM housing system consisting of a dispos- 
able filter cap, cage covel; and plastic cage; Enviro-GardTM 
filter system with permanent filter bonnets; and See- 
ThroughTM suspended cage systems with a special filtering 
system. We are now likely to have at hand solutions to virtually 
all of your environmental problems. 

For more information 
Why wait for "some day soon". . .write or call Lab Products, 
Inc., 365 West Passaic Street, Rochelle Park, N.J. 07662 or 
complete the coupon. (phone 201 /843-4600) 

lllllllllllllllllli- 

rLab Products, lnc 
1 365 W Passaic street A 

1 
1 Rochelle Park, N J. 07662 

I 
I 

3 I would appreciate: i I Additional information on your VR-1 Ventilated Animal I 
Rack. I Information on your other environmental control 1 products. 

I 
Your 68-page catalog of animal housing and care 

I 
systems and accessories. I 

I Seeing your local representative-Please call and set up I 
1 an appointment: I 
I I AreaCode Number Ext. 

I 
I 

Name- 3 
Title 3 
Organization I I I Address 

I 
I 
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The Second Annual International Congress For 

21- 23 October, 1981 - San Francisco, California 
Hyatt on Union Square 

Chaired By 
William E. Stewart I1 

of the 
Sloan Kettering Institute for Cancer Research 

The Second International Congress for INTERFERON RESEARCH, organized by Scherago Associates 
in cooperation with the Journal of Interferon Research. * 

Program Topics Will Include 
Interferon inducers. 
Induction mechanisms. 
Genetics of interferon production. 
Isolation, purification, and characterization of interferons. 
Messenger RNA's and products. 
Progress in interferon cloning. 
Purification characterization, and modification of interferons. 
Genetics of interferon actions. 
Mechanisms of antiviral actions. 
Immuno-modulatory actions of interferons. 
In vivo studies on pharmacology of interferons and their antitumor and 
antiviral actions in animals and in man. 
Results of clinical studies. 

'Published by May Ann Liebert Inc., Publishers, New York, New York. 
---------------------------------------------------- 

Regular Registration: $350 (includes Lunches and the 1982 Subscription to the Journal of 
Interferon Research.) 

Student Registration: $175 (includes Lunches only) 
Attendance will be limited to approximately 800. 

Please reserve space(s) : Registration fee must be included. 
Make checks payable to: International Congress for Interferon Research. 
El Please send Exhibit Information (Table Tops Only). 

Please Pnnt 
Name 

Dept. 

Organization 

Street 

City State/Country Zip 

Telephone: ( ) 

Return to: E.R. Ruffing, Scherago Associates, Inc. 
1515 Broadway, New York, N.Y. 10036 s Tel: (212) 730-1050 
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"' 26 June 1981 
b Shoreham Hote 

2500 Calvert Street, NW 
Washington, C 

)th Anncl ; Colloquium on R&D and Public Policy, sponsored by the AAAS 
nittee or e, Engineering, and Public Policy, will convene 25-26 June 1981 
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What will be s of federal R&D funding? Which programs are being cut back and whict- 
increased? W ~sophical tenets underlie this set of policies? How is Congress reacting to 
tho new adm~nlstrat~on's budget recommendations for R&D? What impacts will the new budge 
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Jeral R&D R&D issues in the FY 1982 budget Outlook for FY 1 983 and the fuLulc - 
D polici )udgets of federal agencies 
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6th R&D Colloquium Washington, 25-26 June 1981 
The sixth AAAS R&D Policy Colloquium will be held on  Thursday and Friday, 25 and 26 June  1981, a t  the 
SHOREHAM HOTEL,  2500 Calvert St.,  NW, Washington, DC 20008. 

Registrant's Name 
(latr nanie) ( t i r \ t  dnd iriit~al) 

Affiliation 

Address 
(\tree[ and  number)  

(~11))  (\tare dnd zip) (telephone number)  

Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

AAAS Colloquium Advance Registration-enclosed is check or purchase order for: 

$110 Full Registration (includes lunch on both days, dinner on  Thursday, the R&D: FY 82 Report, and 
the Colloquium Proceedings) 

$65 Partial Registration (includes Report and Proceedings only) 
$30 Student Registration (includes Report and Proceedings only; available t o  full-time graduate o r  

undergraduate students only) 

Separate Meal Tickets (lunches a t  $15 and dinner a t  $22): 
Lunch on Thursday, 25th; C Dinner on  Thursday, 25th; U Lunch on Friday, 26th 

Previous Reports and Proceedings (at $5 each): 
R&D: FY 81 3 R&D: FY 80 U R&D: FY 79 O R&D: FY 78 O R&D: FY 77 
Proc. 80 Col. Proc. 79 Col. C Proc.  78 Col. F Proc. 77 Col. F Proc. 76 Col. 

Program, badge, meal tickets, and R&D: FY 82 Report will be sent about 12 June. Registrations received after 12 June will 
be held a t  the AAAS Registration Desk at The Shoreham Hotel. Previous reports ordered will be sent as soon as possible. 
Proceedings of 81 Colloquium will be sent as soon as available. 

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., N W, Washington, DC 20036 
....................................... 

Shoreham Hotel Reservation-AAAS Colloquium (25-26 June) 
(Reservations received after 24 May cannot be guaranteed) 

Names and Addresses of All Occupants of Room: 

Name Name 

Address Address 

City State Z i p  City State Zip - 

Room: -Single ($63*) -Double ($77*) - Twin ($77*) (*Plus 10% D.C. sales tax and 80C occupancy tax.) 

Be sure to  1st defin~te arr ival  and departure 
Arrival: Date Time - date and tltne. Hote l  reservations w ~ l l  be held 

only unt116 p. tn, unless otherw~se speci fled. 
Departure: Date T ~ m e  Check out trtne is 1:OOp.m. 

Please indicate any special 
housing needs due to a handicap 

Please enclose separate check, made out to Shoreham Hotel, for f~rst  n~ght's room charge or  ~nd~ca te  major cred~t card No.: 

Card name Number Exp~res 

Cardholder's signature 

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., N W, Washington, DC 20036 

a 



Extract information Display information The great name in optics 
at a touch at a touch 
The Zeiss Videoplan is a compact A single touch provides direct 
system combining the capabilities access to all instructions and 
of a powerful microcomputer with subroutines of several programs, 
the discrimination faculties of the including Basic Measurement 
operator's own eyes and intelli- and Evaluation, High-level Statis- 
gence. Analyze directly through a tics, Distribution, and Stereology 
microscope, or from photographs, A 64K computer memory coupled 
neaative material, ~roiections, with dual f l o ~ ~ v  disc drives is 
drawings, X-rays, even directly designed for maximum storage, 
from video cameras mounted on speed, and flexibility. 
electron or light microscopes. Nationwide service. 

Carl Zeiss, Inc,444 5th Avenue, New York, N.V. 10018 (21 2)7309400. Branches:Atlanta, Boston, Chicago. Houstm, Los Angeles, 
San Francisco, Washington, DC. In Canada 45 Valleybrook Drive, Don M~lls, Ontario, M3B 2S6. Qr call (416) 449-4660. 

C~rcle No. 205 on Readers' Service Card 
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Inmducing the LKB qqoo AminoAcid Analyser. 
With its modern modular design, the 
LKB 4400 marks a new beginning in 
amino acid analysis. Providing tomor- 
row's technology a t  today's price. 

Fast Analysis T i e  
The results you get from this fast- 
working analyser can be seen in a 
matter of minutes. Just 65 min. to be 
exact for a complete protein hydroly- 
sate analysis. And physiological fluid 
analysis in under 3 hours. 

High Sensitivity 
The LKB 440Q is highly sensitive to 
all your analyzing needs. It has the 
unique ability to detect less than 100 
picomoles of amino acids. Low Sample 
Volume: An Automatic Convenience 

Any volume from 5-160 p1 can be 
used to load the sample capsules. And 
you get built-in convenience with the 
standard 72-sample autoloader. Data 
handling accessory is optional. 

Modem Modular Design 
More attractive. More accessible. More 
compact. Made of stainless steel 
instead of plastic, the LKB 4400 has a 
higher resistance to chemical corro- 
sion. And its easily serviceable modu- 
lar design enables the operator to 
achieve maximum results with 
minimum downtime. 

Ihtegral Refrigeration Unit 
Preserves samples and prolongs nin- 
hydrin reagent lifetime to obtain opti- 
mal use and economies. The reagent 
receives additional protection from a 
blanket of nitrogen gas. 

High Temperature Reaction Coil 
A unique design feature of the LKB 
4400, this high temperature reaction 
coil develops the color in under two 
minutes while maintaining the 
resolution achieved on the analytical 
column. 

Solid-state Column Heating 
The latest liquid chromatography 
technology eliminates the need for cir- 
culating water baths by providing fast 
temperature rise capability. This 
improves chromatographic perform- 
ance, reduces analysis time, and 
increases cost effectiveness. 

Circle No. 368 on Readers' Sewice Card 

Full Safety System 
Particular emphasis has been placed 
on safety. In the event of any irregu- 
larity, a warning is immediately 
flashed on the readout panel and the 
system automatically shuts down until 
the problem is solved. 

Stop. Look. Compare. 
Before you buy an amino acid analy- 
ser, compare the LKB 4400 against 
its competition. Feature for feature. 
Dollar for dollar. You'll find the 
results speak for themselves. 
I LKB Instrulnehts, Inc. 8 

12221 Parklawn Drive : 
Rockville, Md 20852 I 
Tel. 301-881 2510 1 

! Yes, I want to compare and save..! 
Please have a representative I 

I contact me for a demonstration. 
I 

I Please send me additional I 

I information on the LKB 4400. i 
I I 

Name Title 1 
I 

I I 
I Institution I 

I 
I I 
I Address I I 
I I ! City State Zip I 

I I 
I Phone I 
L-------------------------J 
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It wasworthit. 
At first we weren't making our own 

enzymes. We were buying them. Then we 
learned something you probably know 
alrady- enzymes pure and reliable enough 
for DNA-RNA studies are not easy to come by. 

So we made our own, to our own stan- 
dards. And before long other researchers 
wanted to buy ours, for the same good reasons. 

So we named them NENZYMES and 
produce them in quantity, but we still subject 
them to the same very rigorous tests as 
before. And we provide complete testing 

data- so you'll know exactly what you're 
getting. 

It's a lot of work to make and test the 
purest enzymes, but it's worth it. There are 
enough variables in molecular biology 
research as it is. 

DNA Polymerase I, Large Fragment DNA 
Polymerase I (Klenow Fragment), T4-Poly- 
nucleotide Kinase, T4-DNA Ligase, and RNA 
Polymerase. Plasmid pBR-322 and 4x174 
(RF I) DNA also available. Call collect for com- 
plete information. 

New England Nuclear 
549 Albany Street, Boston, Massachusetts 02118 
Call toll free 800-225-1572 Telex 94-0996 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9; Tel. 514-636-4971, Telex05-821808 
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.4irPb 
7 ears#ahe~d incubator system 

that won't be matched. I 
The new Napco water 
jacketed 6000 series 
embodies more important 
benefits and features than 
any incubator ever 
marketer' 

Here are some of 
over 15 advances in 
incubator design. 

1. More accurate 
control of cham1 
temperature. 
By positioning sensors not only in 
the water jacket, but also in the 
chamber itself, Napco permits 
more precise chamber 
monitoring than other water 
jacketed incubators. 

2 . New electronic 
controls, ,. , digital 

system reduces chamber 
variances, and scanning digita, 
displays monitor chamber 
parameters. 

the highest relative humidity 
available in any incubator. 

5. More secure 
chamber 
uniformity. 
Superior new 
Napco door 
closure systems 
ensure integrity of 
inner chamber. 

6.The on1 watsr . 

jackete (r C02 incubator 
you can get 
really clean. 
Shelf standards 
and plenums can 
be eas ' removed 

).The &t 
modular 
design. 
All control 
elements can \ 
be unplugged from 
the chamber module for 
quick service.Lq$$ 

4. Unique wet-jet 
air flow system. 
The exclusive wet-jet ai 
system provides maximum 
chamber uniformitv and assures 

.131 

'.The best service 
in the industry. 
If you sHould ever have an 
equipment breakdown, a 
HeinickerNapco Minute Man will 
be on his way to you in 48 hours. 
You'll seldom need the Minute 
Man service because Heinicke 

incubator - 
the 4000 series. 
The new modular Napco 
constant flow system embodies 
a unique principle that offers 
superior results in tissue cultur~ 
and related disciplines. Each of 
he modular chambers has its 

own individual controls and 
separate metering system, to 
accommodate specific 
environments in each module. I 

Appliance Company 
A Heinicke Company 
)000 Taft Street 
4ollywood, FI. 33021 
300-327-9783 or 
(305) 987-61 01 
Telex: 512610 
Available at the following dealers: 
Curtin-Matheson, Fisher Scientific Co., 
Preiser, Sargent-Welch, S.G.A. Scientific, 
Scientific Products. Arthur H. Thomas Co.. 
In Canada: Canlab, Fisher Scientific 
Co. Ltd.,Sargent-Welch of Canada Ltd. 

All Napco ' ' 

, water-jwkel inc~~dtors  
are qvai l~bk iR three 
Sp$ce; saving models. 

d .  
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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 
1981: PETER BELL, BRYCE CRAWFORD, JR., E.  PETER 

GEIDUSCHEK, EMIL W. HAURY, SALLY GREGORY 
KOHLSTEDT, MANCUR OLSON, PETER H. RAVEN, WIL- 
LIAM P. SLICHTER, FREDERIC G. WORDEN 

1982. WILLIAM ESTES, CLEMENT L. MARKERT, JOHN 
R. PIERCE, BRYANT W. ROSSITER, VERA C RUBIN, 
MAXINE F. SINGER, PAUL E. WAGGONER, ALEXANDER 
ZUCKER 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 

News Editor: BARBARA J .  CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
COLIN NORMAN, R. JEFFREY SMITH, MARTORIE SUN, 
NICHOLAS WADE. JOHN WALSH 

Research N e w s  RICHARD A. KERR, GINA BARI 
KOLATA, ROGER LEWIN, 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 SCHM~TT 

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, 27 March 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. 
9021 1: Winn Nance, 11 1 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. 

Research Equipment Acquisition 
Instrumentation defines the cutting edge of experimental and observa- 

tional science. Scientists invent their own tools of discovery, quickly 
incorporating new phenomena into new instrumentation with which to press 
forward the search. Concurrently, the new analytical principles are re- 
versed to provide new tools for design and process control. Thus yester- 
day's scanning electron microscope becomes tomorrow's electron beam 
mask generator for integrated circuits. The dynamics of the concurrent 
advances in scientific instrumentation and industrial technology lies at the 
heart of the American success story in both arenas. 

Unhappily, this process is no longer as healthy in the United States as it 
once was. Instrumentation leadership has migrated abroad in one class of 
instruments after another. The obsolescence of research equipment in our 
universities threatens the rapid progress of science itself. Few engineering 
schools provide their students access to the equipment they should be 
expected to master in industry. Technical progress in materials science and 
engineering now requires access to a large number of sophisticated instru- 
ments, costing $100,000 and up. Scientists have had to learn to share 
expensive instruments and to set priorities for major facilities within their 
fields. 

The National Science Board has for several years sought to give priority 
to critical equipment and facilities. Unfortunately, a $100-million addition to 
the National Science Foundation budget for research and instructional 
equipment came at a time when the pressures to bring government expenses 
under control have forced it out of the revised budget for fiscal year 1982. 

The pattern of periodic national equipment crisis must be broken. Uni- 
versities must find more responsive and flexible means of allocating their 
limited research funds between salary and equipment costs. They need new 
sources of capital to supplement federal appropriations. The instrument 
industry needs to be given incentive to innovate with daring new instrumen- 
tation ideas, knowing that they will be rapidly tried out by demanding and 
expert researchers. 

One way to help achieve this would be to make the Administration's 
investment tax credit for equipment used in research clearly available to 
companies offering leased equipment to nonprofit institutions. This would 
stimulate the leasing of scientific instrumentation to the research communi- 
ty. Universities might be able to capture some of the financial benefit and 
make equipment acquisition decisions in response to current needs with 
lower initial cost and without permanent commitments. New instrumenta- 
tion ideas would be more readily tested in the marketplace. Older instru- 
ments would find their way out of the university research laboratory into 
less demanding environments. 

None of this will work, however, unless the university community takes a 
different point of view toward equipment acquisition. Many universities 
purchase instrumentation as though the cost of capital were zero. Motives 
for purchasing equipment for permanent use by a small group are rational 
enough-a hedge against discontinuities in research support, administrative 
simplicity, and the opportunity to modify the equipment without concur- 
rence from others. But a shift to leasing obviates the government's need to 
appropriate all of the capital investment up front, diminishes the role of the 
government contract monitor in equipment selection, and could reduce 
acquisition time from years to weeks. 

Congress must provide sufficient funds to keep our science competitive, 
and the scientific community needs to look to its instrumentation acquisi- 
tion strategy in the light of the changing economic environment. For if we 
cannot keep the U.S. instrumentation industry and the experimental 
scientists who depend on its capabilities in dynamic good health, not only 
science but economic progress will suffer.-LEWIS M. BRANSCOMB, Chief 
Scientist, International Business Machines Corporation, Armonk, New 
York 10504, and Chairman, National Science Board 
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