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If you hate waiting 
you'll love ENLIGHTNINGm 
The new one-step And easier to live with 
fluorography enhancer in the lab. 
that's ten times faster 24-hr. visualization ENLIGHTNING" is odorless 
than PPO-DMSO. 
ENLIGHTNINGm Rapid 
Autoradiography Enhancer 
takes only 15 to 30 minutes 
to process your gels, 
compared to five hours 
for PPO-DMSO. 
And in only one step: 
simply soak the gels in 
ENLIGHTNING". No multi- 
step procedure. Quick 
processing minimizes 
diffusion artifacts and loss 
of smaller molecular weight 
components, too. 
The resulting fluorograms 
are fully comparable to 
those obtained using other 
fluorographic techniques, 
with either polyacrylamide 
or 2% agarose gels (3mm 
min. thickness). 

Not for use in humans or clinical diagnosis 

with w ~ + h  
ENLIGHTNING PPO-PUS0 unenhanced 

15 min. 5 hours - 

Processing Time 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH D-6072, 
Dreieich, 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 05-821808 
O 1983 NEN 

@ New England Nuclear' 

Circle No. 92 on Readers' Service Card 

and safer to work with than 
enhancers containing DMSO. 
It requires nothing more 
than standard laboratory 
gloves. What's more, 
refrigeration is unnecessary; 
ENLIGHTNINGTM has a long 
shelf life at room temperature. 

Free 16-page Guide 
Ask us to send you our 
Guide to Autoradiography 
Enhancement, with its 
helpful tips on the 
enhancement, exposure, 
and development of 
film-complete with a 
trouble shooting checklist. 
Free for the asking. 
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Massive star Eta  Carinae (center) and 
its surrounding cloud of dusty gas. The 
ejection of this gas from the central star 
was observed about 140 years ago. This 
is a logarithmic isophote map in red 
light; the outei. contours are fainter 
than the central spot by a factor of 
roughly 2000 in surface brightness. The 
width of the picture is about 0.5 arc 
minute or 1.3 light years at the 9000- 
light-year distance of Eta  Carinae. Re- 
cently it was discovered that the large 
outer condensation on the right side is 
nitrogen-rich. See page 243. [Data for 
image were obtained with a SIT vidicon 
and 60-inch telescope at Cerro Tololo 
Inter-American Observatory, L a  Sere- 
na. Chile1 



The IBM 4341 super-mini at universities 

The BMOC, &om 

That's "Big Machine On Cam- 
pus" at two big universities. 

The University of Maryland 

Engineering freshmen start 
using the IBM 4341 after only a 
few lectures. "Engineers will utilize 
the computer all their professional 
lives. The 43 41 is so easy to use our 
students turn to it instinctively to 
solve problems," says Professor 
William Wockenfuss, who devel- 
oped the introductory course. 

Instructors are enthusiastic. 
"We know students use it. We get a 
rundown on how often they log in," 
says John Horan. "Log-in com- 
mands help them interact with the 
4341 with no technical jargon," 
adds Aliakbar Elahi. 



Dr. Glenn Ricart, Director of 
the Computer Science Center, 
remarks, "With the 4341's 'Help' 
command, students pick them- 
selves up if they stumble. That's 
critical in how they'll relate to com- 
puters in the future." 

"The university's 4341s serve 
as a major resource for interactive 
computing," says James S. Harvi- 
son, Acting Assistant Vice Presi- 
dent. "We have five 4341s installed 
at different campuses serving our 
university community. They are a 
definite asset to our instruction 
and research computing network." 

The Johns Hopkins University 

The 4341 is used by The Cen- 
ter for Metropolitan Planning and 

Research. Teams of Ph.D.'s, with 
Dr. Steven Gottfredson, perform 
complex analyses of huge data 
bases. One study takes ten-year 
census figures and extracts small 
samples to test the effects of fed- 
eral programs on inner-city hous- 
ing. Another breaks down census 
data to make it useful for planning 
by fire, sanitation and education 
departments. 

Professor Gottfredson ex- 
plains that "machine capacity and 
speed are vital because of the size 
of our data sets. We also handle 
many interactive algorithms, and 
the 4341 gives us fast access to 
information." 

The 4341 is used in other areas 
at Johns Hopkins, including stud- 

ies of cancer frequency and astro- 
physics applications in preparation 
for the launch of the space tele- 
scope. Vice Provost of the univer- 
sity, Richard Zdanis, says, "We 
decided on a 4341 because it's easy 
for inexperienced users and can 
support a variety of peripherals." 

IBM systems, using microcode- 
assisted VM/CMS, help engineers 
and scientists in industry, research 
and universities think about the 
problem, not worry about the com- 
puter. We'd like to help you, too. 

For an informative brochure, 
please write IBM Engineering and 
Scientific Marketing, 1133 West- 
chester Avenue, ~ 
White Plains, - 
N.Y. 10604. 11111- - 

1 11-11 
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THE THIRD ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
FEBRUARY 19-22 

TOWN & COUNTRY HOTEL, SAN DIEGO, CALIFORNIA 
Co- Chairmen: 

Zenon Steplewski Hilary Koprowski Joseph Davie 
The Wistar Institute The Wistar Institute Washington University 

Philadelphia, PA Philadelphia, PA St. Louis, MO 
The Annual Congress for Hybridoma Research, now in its third year, is recognized as the premier symposium on 
the subject, and presents the important developments that impact on current and future work. 

Plenary Session: ONCOGENES AND GROWTH FACTORS 
Robert C. Gallo, National Institutes of Health 

Workshop Topics & Chairmen: 
VARIATION AND MODULATION 
Matthew Scharff, Albert Einstein College of Medicine 
CHEMICAL NATURE OF MONOCLONAL ANTIBODY DEFINED ANTIGENS 
Ralph A. Reisfeld, Scripps Clinic and Research Foundation 
IMMUNOREGULATION 
Fritz Melchers, Basel lnstitute for Immunology 
ANALYSIS OF INFECTIOUS PROCESSES USING MONOCLONAL ANTIBODIES 
Michael B.A. Oldstone, Scripps Clinic and Research Foundation 
IMMUNODIAGNOSIS 
Noel L. Warner, Becton Dickinson and Company 
NEW APPROACHES TO IMMUNOTHERAPY 
Jerome Ritz, Dana-Farber Cancer lnstitute 

Poster Sessions: TECH NOLOGICAL ADVANCES IN HYBRl DOMA RESEARCH 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, Hybridoma, and Genetic Engineering News 

published by Mary Ann Liebert, Inc. 

REGISTRATION FEES: 
$400 On-site registration - includes a one year subscription or renewal to the journal, Hybridoma. 
$350 ADVANCE REGISTRATION - (Received by Jan. 16) - Includes a one year subscription or renewal to the 

journal, Hybridoma. 
$175 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. Does 

not include subscription. 
4-7 registrations received together from same organization $300 each, Includes 4 journal subscriptions only. 
8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only. 
Larger group rates available upon request. 

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNAIHYBRIDOMA 

Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. 

Organization 

Street 

City State Zip 

Telephone: ( 1 
Return to: Hybridoma; c/o Scherago Associates, Inc. 

1515 Broadway, New York, NY 10036 (212) 730-1050 
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METROHM . . . THE TITRATOR PEOPLE. 

Why go to Go enhagen Ip for a pH Stat itrator? 

For informatton circle reader service number 29 
For a demonstration c~rcle reader service number 30 



Next to your own expertise, 
this could be vour most valuable resource. 

Digital introduces a personal research system so complete yet so simple 
you'll wonder how you ever got along without it-the Professional'" 350 with 
RSIY software. 

At the heart of every Professional 350 is a PDF-11 minicomputer that's 
powerful enough to execute high-level data processirig and versatile enough to 
interface with instrumentation right from your lab bench. 

RS11 is a software application for managing laboratory data. It integrates 
data base management, statistical analysis, modeling, curve fitting, and graphics 
into one comprehensive package. Using only English-language commands and 
familiar research constructs, experimental results can be manipulated and 
displayed in a variety of visual formats with speed and accuracy. RS11 even enables 
you to customize the system capabilities for your specific applications. Best of all, 
you don't have to be a programmer to use it. 

Only the world's recognized leader in scientific research computing could 
give you so much. Digital Equipment Corporation. For more information, call: 
1-800-DIGITAL, extension 801. 

RSI1 is a trademark of BBN Research Systems, Bolt Beranek and Newman Inc. 

The Digital logo, Professional, and PDP are trademarks of Digital Equipment Corporation. 

Circle No. 80 on Readers' Sewice Card 
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I introduces 
slides in 

5 minutes. 
Introducing three new Polaroid different. Polachrome ~3 nlm is The suentrnc appucafions are 

based on an additive viitually limitless. 
process; its base den- Polaroid trans arency film can be P used in hand-he d 35mm cameras 

or in the most sophisticated labora- 
speed is a tory instruments equip~ed~H$,,~:+, 
lower Yet it standard 35mm backs. $,?"4.i:di~&Iripi:B. : 6 q 2  , ,#+&A 

And because the ~utoprocebs 
tem can give you slides in under five 
minutes, you can have scientific im- 
ages ready on-the-spot. Securely; in- 
house. No darkroom is needed. 

And you can be sure you have the 
offer you the world's simplest, results you need for documentation, 

most direct way to get high presentation, or consultation. 
quality fine grain, contin- You've waited long enough. It's 

uous tone or high contrast available at dealers now. 
See your local dealer now. Or 

find the name of the Polaroid Spe- 
cialty Dealer nearest you by calling 

CS 35mm color transparency film handle. Wait a minute. And rewind toll-free 800-526-7843 ext. 400 in the 
(IS0 40/l7). Polaroid Polapan CT the film into the cartridge. Mounting continental U.S.; 800-522-4503 ext. 
35- continuous tone black and is simple, and you're ready to pro- 400 in New Jersey 
white transparency film (IS0 U5/ ject. All, in under 5 minutes. *Comparison based on suggested list price of film 

and processsng tor 36 exposure roll. 
22). And Polaroid Polagraph HC 
35mm high contrast black and white T h e ~ e ~ 3 5 ~ ~ ~ e ~ s ~ m  
t r a n s p a r e  film (IS0 400/27). 

The new Polaroid 35mm Auto- from POLAROID 
process System lets you develop, 
mount, and project these films in un- 
der 5 minutes. And at a cost that's 
about the same as conventional 
transparency films with processing.* 

These Polaroid films are unlike 



How much computing power 
will a penny buy these days? 

You can get enough to 
diagonalize a 100 x 100 
Hamiltonian in 1.8 seconds. 
You can also compute a million spin 

updates in a second on a 3-D lsing 
model or solve a tridiagonal system of 
300,000 equations in one second. 

The FPS-164 Scientific Computer 
from Floating Point Systems gives you 
that kind of computing power for a 
fraction of the cost of a large main- 

linear systems of equations. Sparse, 
disk-resident matrices with up to 
several billion non-zero entries can be 
factored at speeds of over 10-million 
floating-point operations per second. 
A 2,000 x 2,000 symmetric matrix can 
be factored in less than 11 seconds. 

A math library with more than 400 
highly-optimized subroutines for basic 
and advanced mathematical opera- 
tions is also available. 

locations throughout the world and 
take advantage of remote diagnostic 
ca~abilities, com~rehensive docu- 
mintation and sdftware support. 

To learn more. 
Call us, or write to find out how 

cost-effective scientific computing is 
on an FPS-164. Our toll free number 
is(800) 547-1445. 

frame or supercomputer. Ks 64-bit, 
parallel, pipelined architecture, 58 h e n  Reliability and FLOATING POINT 
megabytes of memory and speeds of 
up to 12-million floating-point opera- Floating Point Systems has estab- 

. SYSTEMS, INC. 
tions per second gives you the lished an impressive record for prod- 
capability needed for solving very uct reliability and service. Customers yg i :7223  large problems. can use service facilities located at key 5031 641-3151 

LX: 36@d70 FLOATPOIN BEAV 
FORTRAN made - FPS Saiea and ~ ~ c e  I M ~ ~ M -  

easy. wide, US.: CA Laguna ~illo 
You can take full Los Angeles, Mountain 

w l i Y ~ , c l C T S i m s b u n / .  
advantage of the archi- RWlnter Pak QAAtlanta. I1 
tecture of the FPS-164 Schaumburg, lA New Orlearn 

MD Rockvllie, MA Dedham, 
with the powerful soft- NJ ~ e d  &mk NM Corral= 
ware available for it. m Devon, TX Grand 

Topping the list is the - Praitie, Hcuston,MBelle~le. 
1 Canadfl. FOliTRAN 77 Optimiz- co ryMontrealOitawn: 

ing Compiler. It lets you E n g k ,  -ell, w h i m  
Race, Rungis; Japan, Tow; 

write code that reflects ~ ~ c ~ n d s ,  GOU~U; w 
the way you understand Gemom b r .  

the problem. You don't -rvaennna. BwrmAires [Casin  om- 
have to understand putadon. S.A. :Auakalia and 
the architecture of the ~ e w  ~oaknd Mllsons writ- 

N.S.W., MelbourneVlctorlo, 
FPS-164. The compiler CanbermACT (rechway ptv. 
adapts the code to LM.]; AutMa,Vlenna phrnar 

the parallel, pipelined Ladowr fleldronische 
Bauelernente Und Gerdte]; 

architecture to give ou Y Denmatk, Copenhagen (BLT 
performance from to ~genturerm; Helsinld [CN ~mmett Finland, ABI; India, 
30 times faster than a -bay (Hlndilrm 
super minicomputer. MV computers (~astron~cs, yv ~kl.1; Ltd.]; ~brea, kmel, Tel 

The portability of Seoul (World Buslness 
ANSI standard FOR- Machine, Inc.]; Singapore 

TRAN code to the I Hons Ibng, Brunei, 
n c h d a  and Makytla), 

FPS-164 also eliminates Singapore (Sdentek 
the need for complex AMca, Englneerlng Johannesburg Co.]: Swlhem (Anker 
program conversion. ~ata   system^]; ~vmdm and 

The new FOmRAN- NO-, hxholm (rre 

callable FMSLIB (Fast KonsWAB]; k)won,Talpel 
( S d e n t e k ~ y ~ l :  

Matrix Solution Library) United ~ r o  
is ideal for solving large Rashldya, Dub01 (Ai&rdy 

IAL).Abu Dhabl V\DIAL]. 
@Floating Polnt Systems, Inc. 
1983 
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A new generation of microscopes w m  
advanced optical engineering and ergonometric design: 

BH-2 System Series. - 

hand positioning. 
I- Kmhler illumination 

conhols and a host of mcemork 
(@me contrast, Pkmarski inteder- 
m e  conwast, Hoffman modulation 

and transmitted 

inviting your examination. 
Contact the Olympus Authorized 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division, 
Olyrnpus Corporation of America, 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W Carsen Co., Ltd., Ontario 

I Circle No. 9 on Readers. Serv~ce Card 



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/ora 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 annuttles and other servlces for employees of 
colleges, universittes, prlvate schools and certain other nonprof~t 
tax-exempt educational and research institutions. 

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

r-------- 
I Teachers insurance and 
I Annuity Association of I America-College Retirement 

Equities Fund 1 730 Third Avenue I NewYork, N.Y. 1001 7 

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

1 flex~ble tax-deferred annulty plan that offers theopportunlty to accumu- 

I late funds foradd~tlonal retlrement Income and the optlon for cash 

I withdrawal 

i 
I 

I Name I 
I Address I 

I 
Z ~ p D a t e  of B~rth- 

I 
I State I Name of lnst~tut~on 

I 
I 

Please let us know ~f you are partlclpatlng In a TIAA-CREF retlrement plan I I at your lnstltutlon YES O NO S 12084 LllllllllllllllllllllJ 
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The U.S. Navy w i l l  save $24 m i l l i o n  on t h e  F/A-18 program i n  t he  nex t  n i ne  years 
as a r e s u l t  o f  a  redes igned e l e c t r i c a l  equipment r ack  f o r  t h e  s t r i k e  f i g h t e r ' s  
radar .  The new rack i s  f a r  s imp le r  t o  make and he lps  improve t he  a i r c r a f t ' s  
cen te r  o f  g r a v i t y  d i s t r i b u t i o n .  Bulkheads made o f  bonded honeycomb panels  were 
rep laced  w i t h  machined aluminum panels,  and wraparound honeycomb panels  w i t h  a  
r i v e t e d  aluminum assembly. The rack  r a i l  pan 's  r i v e t e d  sheet assembly, w i t h  i t s  
numerous pa r t s ,  has been rep laced  by a cas t  assembly. The m o d i f i c a t i o n s  reduce 
cos t s  by  $24,000 pe r  u n i t .  Hughes A i r c r a f t  Company b u i l d s  t h e  AN/APG-65 rada r  
under c o n t r a c t  t o  McDonnell Douglas f o r  t h e  Navy and Marine Corps a i r c r a f t .  

Tests  o f  a  p ro to t ype  ducted r o c k e t  engine h o l d  promise o f  inc reased  range and 
v e l o c i t y  f o r  f u t u r e  t a c t i c a l  m i s s i l e s .  I n  m i les tone  demonstrat ions f o r  the  U.S. 
A i r  Force, Hughes s o l i d - p r o p e l l a n t  ducted r o c k e t  engines were f i r e d  s u c c e s s f u l l y  
i n  a  wind t u n n e l  s i m u l a t i n g  supersonic  m i s s i l e  speeds a t  a  v a r i e t y  o f  a l t i t u d e s .  
Whereas conven t i ona l  a i r - launched motors c o n t a i n  a l l  t h e  f u e l  and o x i d i z e r  they  
need f o r  combustion, t he  ducted rocke t  ob ta i ns  a l a r g e  p o r t i o n  o f  i t s  oxygen from 
t h e  atmosphere. An impo r tan t  b e n e f i t  i s  t h a t  t h e  ducted r o c k e t  motor can c o n t a i n  
more f u e l  f o r  a  g iven  weight.  

Space s h u t t l e  crews w i l l  soon be ab le  t o  rendezvous w i t h  s a t e l l i t e s  i n  low o r b i t  
i n  o rde r  t o  r e p a i r  o r  recover  them, thanks t o  a  new i n t e a r a t e d  rada r  and communi- 
c a t i o n s  subsystem t h a t  passed i t s  f i r s t  t e s t s  on the  s h u t t l e  l a s t  June and 
August. The Hughes subsystem, a l s o  c a l l e d  a Ku band radar ,  has an antenna d i s h  
a t  t h e  f r o n t  o f  t h e  cargo bay. It can p i n p o i n t  ob jec t s  as s m a l l  as 1 square yard 
from up t o  14 m i l e s  away. I f  t h e  o b j e c t  i s  equipped w i t h  an e l e c t r o n i c  s i g n a l  
enhancer, the  range inc reases  t o  345 mi les .  

NATO ear ly-warn ing a i r c r a f t  a re  be ing  equipped w i t h  a  communications system t h a t  
uses f ou r  p r imary  encoding techniques t o  hamper enemy eavesdropping o r  jamming. 
The J o i n t  T a c t i c a l  I n f o r m a t i o n  D i s t r i b u t i o n  System (JTIDS) p rov ides  E3A AWACS 
a i r c r a f t  and NATO ground command cen te rs  w i t h  secure vo ice  and d i g i t a l  
communications. One JTIDS e n c r y p t i o n  technique i s  spread spectrum, i n  which a 
s i g n a l  i s  expanded over a  l a r g e  bandwidth. Wi th  f requency hopping, a  second 
method, f requenc ies  a re  changed many t imes  a second. Another technique, t ime  
d i v i s i o n  m u l t i p l e  access, ass igns c e r t a i n  users  t o  s p e c i f i c  t ime  s l o t s  no longer  
than  a f r a c t i o n  o f  a  second. F i n a l l y ,  t o  v e r i f y  messages, JTIDS repeats  messages 
au toma t i ca l l y .  Hughes i s  supp l y i ng  JTIDS t o  NATO and t he  U.S. A i r  Force. 

A system t h a t  p rov ides  three-d imensional  p o s i t i o n i n g  i n f o r m a t i o n  t o  m i l i t a r y  
f i e l d  commanders i s  i n  product ion.  The P o s i t i o n  Loca t i on  R e ~ o r t i n a  Svstem (PLRS) 
g i v e s  commanders con t i nuous l y  updated i n f o r m a t i o n  on t h e  l o c a t i o n  o f  t roops,  
veh ic les ,  h e l i c o p t e r s ,  f ixed-wing a i r c r a f t ,  and weapons. The system l i n k s  s m a l l  
p o r t a b l e  r a d i o s  i n t o  a  network c o n t r o l l e d  by microprocessors.  Users can l o c a t e  
t h e i r  p o s i t i o n s ,  nav iga te  t o  predetermined p o s i t i o n s ,  and be in formed when near- 
i n g  o r  c r o s s i n g  boundaries.  J o i n  our  h igh- tech  team. Send your resume t o  Hughes 
Ground Systems Group, Employment Dept. SE, P.O. Box 4275, F u l l e r t o n ,  CA 92634. 

Creating a new world with electronics r------------------ 
I I 

i HUGHES i 
L- - - - - - - - - - - - - - - - - -J  
H U G H E S  A I R C R A F T  COMPAN,Y 

631 a3c I cra  -'cC-a1 c r  cease t., le I3 
PO Boi"295 Maerace Re/ CA 99295 



Sartorius Series 1400 Topload 
High-technology electronics, faster 
built-in keyboard capaB@~eb,,uni~~e ... starting at $1,150. 
Great things come in these small packages: 
Series 1400 toploaders, bringing you the lat 
nology. ..very large-scale integration in low- 
electronic weighing systems. Now new mic 
sofs, MP-7 and soon-to-come MP-8, contro 
functions previously done by many integr For more information or a 
components. demonstration, call or 

While size has decreased, speed and reliability write. Brhkmann 
have improved. Electronic weighirig has never been Instruments Co., Division 
faster (with an update time as little as 0.1 second in the of Sybron Corporation, 
MP-8) or had fewer components. And decreasing the Cantiague Road. ~ e s t b u r y . 7  
size has decreased the cost of owning a 1400 MP-71 NY 11590, Tel: 800-645-305 
MP8 ...p erfect for all your weighing needs even in less in New York: 516-334-7500. 
than perfect conditions. 

The new 1400 Series toploaders simplify many 
weighing operations-counting, conversions, and ani- 
mal weighing. Theseoptional program capabilities are 

Sartorius electronic 
weighmg systems 
Brinkmann 

For ~nformat~on arclo reader s m c e  number 31 
For a demonstratton ctrda reader service number 32 



some questions: Is it possible to identify the 
characteristics and the properties for a weap- 
on to be considered clearly of defensive na- 
ture as opposite to offensive? Second: Is it 
true that an advanced defense system pro- 
duces destabilizing effects? And if so, why 
and how? Third: Why not study new ways out 
of the present equilibrium of terror? 

We propose to establish a joint USA-USSR 
and European research group . . . in order to 
study in collaboration the above mentioned 
two topics, i.e.: 1) The simulation and the 
evaluation of the global consequences of a 
USA-USSR nuclear confrontation. 2) The 
way out of the present balance of terror; and, 
in a specific way, if it is possible to conceive a 
new type of defense system against nuclear 
destruction. 

The joint research group is composed of 
scientists from US, USSR, Europe (and pos- 
sibly other countries) chosen by the three par- 
ties. 

-R. JEFFREY SMITH 

Biological Backwaters? 

I suggest that you consider publishing 
a "Biological Backwaters" issue. This is 
intended to complement your recent 
"Biological Frontiers" issue (18 Nov.), 
which contained no articles pertaining to 
ecology, ethology, population genetics, 
plant or animal taxonomy, evolutionary 
biology, whole-plant or whole-animal 
anatomy, physiology or morphology, the 
biology of any major plant or animal 
group, and a variety of other disciplines. 
Those of us who work in what appear to 
be the diverticula of a great science 
would appreciate an opportunity to dis- 
cover what other backward spirits are up 
to. 

STEVEN A. KOLMES 
Department of Zoology, 
University of Wisconsin, 
Madison 53706 

Basic Research and the Public 

Recently, two very diierent groups ( I )  
were independently given the same mes- 
sage: those involved in the research en- 
terprise must make their results known 
to the public-at-large. If the public is not 
convinced of the usefulness of basic sci- 
entific research, there will be a further, 
potentially disastrous, drop in funding 
for such activities. 

Many scientific societies look askance 
at persons who are consistently in the 
public eye, whose lists of publications 
include numerous books and articles for 
popular consumption. There is, howev- 
er, a small step that those of us in 

graduate education might consider. We 
could require of each of our doctoral 
candidates that, before receiving a de- 
gree, a lecture emphasizing the signifi- 
cance of their particular piece of re- 
search to the development of the field as 
a whole be presented to a general audi- 
ence and that a written exposition be 
made available for publication in an ap- 
propriate popular outlet. If, at an early 
stage, we could foster in this manner a 
feeling among our graduates of their in- 
debtedness to the general public for di- 
rectly or indirectly supporting their re- 
know the results, it might become tradi- 
tional for them to proceed in such a way 
throughout a career. 

GEORGE S. MUMFORD 
Graduate School of Arts and Sciences, 
Tufts University, 
Medford, Massachusetts 02155 

Notes 

1. The Council for Advancement and Support of 
Education promoted a conference on the theme 
of communicating university research. Attend- 
ees included science writers, public infomat~on 
specialists and directors, and staff writers. Two 
days after this Washington, D.C:, meeting, the 
Council of Graduate Schools m the United 
States convened aworkshop in Toronto ent~tled 
"Graduate education: Courses and programs for 
practicing professionals." Here the audience 
consisted mainly of graduate deans. 

Dissolution of Kroc Foundation 

Gina Kolata, in her article of 11 No- 
vember (News and Comment, p. 596), 
writes about the dissolution of the Kroc 
Foundation. In particular, the statement 
that the foundation assets will be as- 
signed "to a new foundation to support 
research on alcoholism and drug abuse" 
has prompted numerous inquiries. 

The new foundation has a very broad 
charter, but the only activity to which it 
is now committed is Operation Cork, the 
alcoholism education program which 
Joan Kroc founded in 1976. No decision 
has been made as to whether any kind of 
research will be funded. 

ELIZABETH E. BENES 
Joan B. Kroc Foundation, 
8939 Villa La Jolla Drive, 
La Jolla, California 92037 

Erratum: In the re ort "Malaria parasites adopt 
host cell superoxide Bismutase" by A. S. Fairchild 
et al. (19 Aug., p. 764), the caption for figure 2 on 
page 765 was incorrect and should read as follows: 
"Comparison of host and parasite SOD's (9) by (A) 
polyacrylamide gel electrophoresis (8) and (B) iso- 
electric focusing (7). Gels were stained for SOD 
activity (lo), and bovine erythrocyte SOD (Sigma, 
type 1) was used as a reference IpI = 4.95 (13)l. 
Lane 1, rat-derived P. berghei SOD; lane 2, rat 
erythrocyte SOD (pI = 5.1); lane 3, mouse-derived 
P. berghei SOD; lane 4 ,  mouse erythrocyt7,SOD 
(pI = 5.7); lane 5, bovlne erythrocyte SOD. The 
pI's of mouse and rat erythrocyte SOD's clted in the 
text should also be corrected to the values given 
above. 
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to the cameras. ..or, with the 3 unique 
prism carousels, you can manipulate it 
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scope. And, of course, the Axiomat 
has no equal in stability, precision 
engineering and optical quality. 
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Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, ~ncluding 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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Technological Cooperation with the Japanese 
Current debate about future directions for U.S. industrial policy includes 

concern over the relatively free flow of U.S. technology to other nations. 
Japan is usually singled out as a prime example of how technology exports 
can be turned against us and used to damage our position in the market- 
place. Protectionist measures that constrict the free flow of technology 
interchange might temporarily impede technology transfer abroad, but such 
a policy is shortsighted. Reciprocal reaction would certainly deny us rapid 
access to foreign-initiated advances. 

Japan is a good illustration. There is a general lack of appreciation of the 
growing strength and vigor of Japanese R & D. The future trend is indicated 
by a survey conducted by the Japan Economic Journal of 638 companies 
listed on the Tokyo, Osaka, and Nagoya stock exchanges; for fiscal year 
1980, technology sales (royalties and other technical service fees) for these 
companies exceeded the costs of imported technology by around $100 
million, whereas there was a deficit in 1975. The top ten net earners from 
overseas technology transfers, which include transfers to the United States, 
accounted for income of $160 million. On balance, however, for the 
Japanese economy as a whole, the technology balance of payments is still in 
heavy deficit, with payments 1.8 times higher than earnings. 

Financial statistics fail to convey the intensity with which the very 
competitive Japanese companies are strengthening their R & D resources. 
Government laboratories and the universities are also diligently expanding 
their generic research activities. A review of 2 years of recent publications 
of the Society of Automotive Engineers shows that 10 percent were by 
Japanese authors, and about 30 percent of them deal with fundamental 
research topics. Fields in which Japanese technology equals or leads that 
available in other advanced nations are well publicized and include steel- 
making, vehicle and engine design, manufacturing processes and tech- 
niques, high-speed rail transport, fiber and ceramic technologies, and 
nuclear power plant operations. The list will grow. 

Our experiences with Japanese clients range across many industrial 
sectors, and we find the relationships rewarding. New ideas are readily 
accepted, there is a noticeable absence of the not-invented-here syndrome, 
cantacts between staffs are close (despite the geographic separation) and 
mutually supportive, and a special effort is made to explain how our 
research results will help realize company objectives. Publication of find- 
ings is encouraged whenever marketplace strategies permit. 

As an example, a program comes to mind involving development of an 
advanced diesel engine based on a spark-assisted combustion cycle; in 
principle, such an engine has several significant advantages. After our 
presentation of the concept, we initiated R & D to develop the combustion 
cycle and refine performance estimates. As our results emerged, the client 
began development of a multicylinder engine, and soon after our research 
was completed a prototype engine was delivered for evaluation. Throughout 
the program, both staffs freely exchanged ideas and information, and a 
paper on our results was published in a peer review journal. 

In nuclear power plant operations, the Japanese are leaders in achieving 
high plant availability factors; here they are helped by a steady stream of 
technical information exchange with other countries, to which they are also 
active contributors. More important, for the future, are the large resources 
Japan is committing to the development of advanced light water and breeder 
reactors. As partners in several international consortia (with U.S. participa- 
tion) one result will be the emergence of Japanese industry as a substantial 
factor in future reactor designs. 

In sum, my message is that Japan is emerging as a powerful R & D entity. 
By adopting protectionist attitudes on technology transfer toward Japan and 
other nations, our ultimate loss will certainly equal theirs, and the overall 
progress of science and technology will be retarded.-MARTIN GOLAND, 
President, Southwest Research Institute, San Antonio, Texas 78284 
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