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Beckman again leads the way. ~ , $ f x ~  But all this electronic technology 
With the rugged J-6M, the world's and ease of operahon m only part of 
first programmable, 6000-rpm, large the story, The J-6M is inexpensive ;Is; 

tp@ capacity, refrigerated centrifuge. 1 to maintain. . After you load the rotor and close The secret is Beckman quality & the door, the 1-6M1s microprocessor and the Ultra-Smooth, ultra-quet 1 
is ready for your command. induction drive -with three year 

motor warranty! There are no 
brushes to change. Positive f r e  

en. quency control gets rotors to speed 
smoothly and fast. And with 10 

er failure, Beckman rotors, including 
four liter rotors and the new JS-2 
rotor which holds up to 12 blood 
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We've put performance and convenience together so you can put your mind to research. 
All three of these new kits offer much higher sensitivity, as well as the convenience of 
gamma counting. And we've packaged everything you'll need, pretested the components 
in a complete assay before shipment, and included the assay results. 

PGE2 [1251] RIA Kit 
Offers 5- to 10-fold greater sensitivity than typical tritiated 
tracer methods. Reactions, separations, 
are performed in the same tube. Complete 
necessary reagents, including a high-affi 
cific antibody. ?kacer imrnunoreactivit y 
over a month. Kits are available with reagents sufficient 
for either 125 or 250 assay tubes. Detailed protocol 
includes sample extraction procedures. 
Clrcle No 196 on Readers Serv~ce Card 

6-Keto-PGF,, [*51] RIA Kit 
TXB2 [*51] RIA Kit 
The tritiated kits we introduced for these assays have 
been so well received we're adding iodinated versions 
to give you much higher sensitivity and direct gamma 
counting. In addition to the ease of single-tube assays, 
you'll kassured of antisera that have high affinity &d 
specificity. Protocol is included. 
Clrcle No. 197 on Readers' Service Card 

Other pretested kits from NEN 
Calmodulin [*51] RIA Kit 

*jI RIA Kit $;%;"pi", LE5I] RIA Kit 
6-Keto-Prostaglandin F, [3H] RIA Kit 
Thromboxane B, RIA Kit 
Promegestone [3H] RIA Pak 
Collagenase [3H] Assay System 
Clrcle No. 198 on Readers' Service Card 

New England Nuclear, 549 Albany Street, Boston, MA 02ll8 
Call toll-free: 800-225-1572, Telex 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, %I. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 @ 1982 NEN 
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Restoration of a multituberculate based 
principally on a specimen of Ptilodus 
kummae from the late Paleocene of 
western North America. Ptilodus kum- 
mae possessed several specializations 
for climbing, including an unusual 
range of tarsal mobility characteristic 
of arboreal mammals that descend 
trees headfirst, a divergent, grasping 
hallux, and a prehensile tail. See page 
712. [L. L. Sadler, Biomedical Com- 
munications, University of Texas 
Health Center at Dallas 7523.51 
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An IBM 4341 supermini: chip design at Hughes I Finding paths for new intemn- 
nections on an integrated circuit is 

I like no chess game you have ever 

The board's half the 
size of athumbnail. 
with 100.000 nieces. 

9 And its ybur hove. 

seen. The f i k f e w  moves are easy, 
but with up to 100,000 electronic 
devices crammed onto a minuscule 
silicon chip, the possibilities soon 
become astronomical. That's why 
engineers a t  Hughes Solid State 
Products in Newport Beach, Cali- 
fornia use an IBM 4341 super-mini. 

Brian Tien, head of design au- 
tomation, says, "Without the IBM 
4341 we couldn't get this much 
function on a chip. With it, we can 
finish a circuit in a few weeks in- 
stead of many months." 



The engineers work inter- 
actively with the system, assigning 
logical functions to devices on the 
chip. Then, using software, they 
route conductors-deposited strips 
of metal-to connect the logic gates. 
If a pathway becomes too crowded, 
another layout is automatically 
provided. And another. Until they 
find the series of moves that works. 

This Hughes inte- 
grated circuit is a 
highdensity gate 
array with two-level 
metal interconnec- 
tions. Actual size is 
only 0.3 inches 
square. 

They can think about the prob- 
lem. and not worry about the com- 
puter. with microcode-assisted IBM 
software called VM/CMS. "Our 
people find VM ideal for interactive 
computing:' Tien says. "As many as 
40 design engineers make demand- 
ing use of the 4341 at once. Re- 
sponse time is excellent. The 
full-screen editor speeds up pro- 
gramming. And the executive 
language is simple. yet powerful:' 

The 4341 is an excellent exam- 
ple of IBM technological leader- 
ship. Internal data paths, and the 
arithmetic and logic unit. are 64- 
bits wide. built of 64K-bit chips 
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that IBM has been mass producing 
since 1978. Real memory goes to 16 
megabytes. The multiple, semi-au- 
tonornous processing units use 
high-density, large-scale-integra- 
tion technology. 

IBM offers engineering and sci- 
entific users extensive support: 
consultants, education and access 
to professionals. Tap into our many 
years of experience. 

For an informative br-ochure, 
write Dr. Jack M! Hugus, ZBM Engi- 
neering and Scientific Marketing, 
11 33 Westchester - - - - 

11 I I-- Avenue, White = = === 
11 11 11 11-11 

Plains, NY 10604. = = :  5 = 



MECHANICALLY Y D  
OR WATEFJA-D INCUBA- 

WHICH IS BElTER? 
Feature for feature, users agree 
Hotpack automatic mechanical convec- 
tion COP incubators are superior to 
water-jacketed incubators for their 
work. And tests prove it! 
Compare recovery times, for example. 
With sensor and thermometer bulb ex- 
posed to the same air that flows 
through the chamber, the mechanical 
convection incubator's sensor immedi- 
ately reflects any chamber temperature 
change that results from door openings. 
In water-jacketed units, where sensor 
and bulb are suspended within the 
water jacket or in a metal well that 
projects into the chamber and not ex- 
posed directly to the chamber air, 
there's a considerable time lag in regis- 
tering any change after the door's been 
opened. 

No wonder tests show it takes 24 times 
longer for a water-jacketed incubator to 
recover after each 15-second door 
opening than it does for a mechanically 
convected unit to recover. Actual recov- 
ery times: 45 seconds for the mechani- 
cally convected incubator vs. 18 min- 
utes for the water-jacketed incubator! 

When it comes to contamination, Hot- 
pack automatic mechanical convection 
incubators are a breed apart, too. By 
utilizing external vapor generators to 
humidify the air instead of internal water 
reservoirs, the favorite breeding ground 
for chamber contaminants has been 
eliminated. 

And with Decon, our one-step auto- 
matic, electronic self-decontamination 

feature, decontamination can be done 
easily and more frequently to prevent 
cross contamination. Shelves, side- 
walls and chamber floor are also easily 
removed to clean up spills, saving you 
time and money on manual clean ups. 

Feature for feature, it's an open and 
shut case. And Hotpack, whose 75- 
year reputation was built on building su- 
perior controlled environmental equip- 
ment, has more models of mechanically 
convected incubators than any other 
manufacturer. To find out more about 
their advantages, send for our free 
comparison folder or give us a call toll 
free at 800-523-3608. In Pennsylvania, 
call 215-824-1 700. Hotpack Corpora- 
tion, 10940 Dutton Road, Philadelphia, 
PA 19154. 

WE BUILD EQUIPMENT TO WORK. 
OUR @W <-2 ANNIVERSARY 
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Write today for more information on these and other Shimadzu instruments. 
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STORAGE I Guide 
CODE 

Fisher ChemAlerf' 
NOTHING COULD BE SIMPLER 

Laborator~es have long depended One part tells you, with a large unclut- Rlght on rne IaDel - there's no more 
on the Flsher reagent label. With tered color bar, how to store the reagent. logical place to remind users - old and 
~ ts  clear-cut purity grades, detailed (For the color-bllnd, this bar also new - of the correct way to deal with 
analyses, applicable OSHA, 
DOT, and ANSI data, first aid mable storage ~t uses an "R" as well ChemAlert was designed to do this 
instructions. Now this dis- as the color red ) reminding in the most effective way 
tlngulshed label becomes possible. Watch for it on your famil~ar 
more useful than ever. Now One part rates potential Fisher reagents. Use ~t ,  for safety's sake. 
it will also carry the F~sher hazards numerically, Inside a big For a detailed brochure on new 
ChemAlert Guide. bold NFPA "diamond," a symbol ChemAlert, c~rcle our number on the 

ChemAlert is an instant selected for ~ t s  un~versality. reply-card. Or glve us a call at 
gu~de to storing and han- (In fact, many industries, hospi- (412) 562-8543. 
dling the reagent in ques- 
tlon. A useful supplement 
to your regular safety pro- 
gram. It condenses a 
wealth of authoritative ma- 
terial into a unlquely simple 
three-part format. 



P r i n t e d  c i r c u i t  boards made o f  a  new m a t e r i a l  may pe rm i t  b e t t e r  d i r e c t  s o l d e r i n g  
o f  l a r g e  l ead less  ceramic ch ip - ca r r i e r s .  A Hughes A i r c r a f t  Company s tudy 
proposes u s i n g  quar tz - fabr ic - re in fo rced po l y im ide  r e s i n  i n  p l ace  o f  glass-epoxy 
o r  g lass-poly imide boards. The new m a t e r i a l  has n e a r l y  t h e  same thermal  expan- 
s i o n  c o e f f i c i e n t  as ceramic c h i p  c a r r i e r s .  When a  l ead less  c a r r i e r  i s  so ldered  
d i r e c t l y  t o  a  q u a r t z - f a b r i c  po ly im ide  board, t h e r e  a re  no shear s t resses  caused 
by h e a t i n g  o r  coo l ing .  Such s t resses  o f t e n  cause so lde r  j o i n t s  t o  f a i l  on 
conven t i ona l  r e i n f o r c e d  p r i n t e d  c i r c u i t  boards. 

A semiautomatic p r o d u c t i o n  l i n e  makes s o l a r  c e l l s  t h a t  a re  h i ghe r  per fo rming  and 
much lower  i n  c o s t  than  conven t i ona l  c e l l s .  The new f a c i l i t y  a t  Spect ro lab,  a  
Hughes subs id i a r y ,  c rea tes  h i g h l y  un i f o rm  c e l l s  and inc reases  p r o d u c t i v i t y .  I t  
uses t h e  l a t e s t  techniques, i n c l u d i n g  p h o t o l i t h o g r a p h i c  masking f o r  con tac t  
pa t t e rns ,  w i t h  subsequent con tac t  plate-up. The f i r s t  "mechanized" c e l l s  have 
been d e l i v e r e d  t o  Hughes f o r  t h e  I n t e l s a t  V I  communications s a t e l l i t e s .  

Advanced e l e c t r o - o p t i c a l  dev ices produced f o r  t h e  m i l i t a r y  by Hughes today have 
b e n e f i t e d  from a  7-to-1 p r o d u c t i v i t y  improvement over t he  l a s t  f i v e  years. These 
dev ices i n c l u d e  l a s e r  range f inders ,  l a s e r  des ignators ,  and i n f r a r e d  n i g h t  v i s i o n  
systems. The r i s e  i n  p r o d u c t i v i t y  stems from more automation, computer-aided 
manufactur ing, and employee invo lvement  i n  s o l v i n g  day-to-day problems. 

A w ide- f ie ld -o f -v iew head-up d i s p l a y  can p rov ide  p i l o t s  w i t h  c r i t i c a l  sensor and 
s t e e r i n g  i n f o r m a t i o n  i n  l o w - a l t i t u d e  f l i g h t s  a t  n i g h t  and under poor v i s i b i l i t y  
cond i t i ons .  Head-up d i s p l a y s  save a  p i l o t  from l o o k i n g  down a t  h i s  ins t ruments  
by superimposing such da ta  as airspeed, heading, and t a r g e t  i n f o r m a t i o n  on a  
g l a s s - l i k e  combiner mounted a t  t h e  p i l o t ' s  eye l e v e l .  Hughes p ioneered t h e  
technology used i n  i t s  HUD, which i nco rpo ra tes  d i f f r a c t i o n  o p t i c s  made through a  
process i n v o l v i n g  ho lograph ic  techniques and l ase rs .  I n  a d d i t i o n  t o  p r o v i d i n g  
t h e  wide f i e l d  o f  view, t h e  d i s p l a y  i s  b r i g h t e r ,  more t ransparen t ,  and doesn ' t  
o b s t r u c t  t h e  p i l o t ' s  forward v i s i on .  The d i s p l a y  r e s i s t s  g l a re ,  r e f l e c t i o n s ,  and 
h o t  spots  caused by t h e  sun. Another impo r tan t  advantage i s  i t s  a b i l i t y  t o  
d i s p l a y  w ide- f ie ld -o f -v iew scenes from i n f r a r e d  sensors. Test p i l o t s  p r a i s e d  t he  
d i s p l a y  d u r i n g  e v a l u a t i o n  f l i g h t s  i n  a  U.S. Navy F/A-18 Hornet. 

Hughes i s  seek ing enqineers t o  develop advanced systems and components f o r  many 
d i f f e r e n t  weather and communications s a t e l l i t e s ,  p l u s  t h e  G a l i l e o  J u p i t e r  Probe. 
Immediate openings e x i s t  i n  a p p l i c a t i o n s  so f tware  development, da ta  process ing,  
d i g i t a l  subsystems t e s t ,  microwave/RF c i r c u i t  design, power supply  design, 
d i g i t a l  communications, s i g n a l  processing, spacecra f t  antenna design, system 
i n t e g r a t i o n  t e s t  and eva lua t ion ,  and TELCO in te r connec t i on .  Send your  resume t o  
Ray Bevacqua, Hughes Space & Communications Group, Dept. SET Bldg. 5/41, M.S. 
A300, P.O. Box 92919, Los Angeles, CA 90009. Equal  o p p o r t u n i t y  employer. 

i HUGHES i 
L - - - - - - - - - - - - - - - - - - J  
H U G H E S  A I R C R A F T  C O M P A N Y  

For more nformat on.p,ease wr te 
PO Box 11803 -0s Angetes CA 90291 



price/performance fa ,,,A your VAX;" 
IBM, Sperry, or. * --'I = 3 cr ---hr. 

When large-scale scientific and 
engineering problems overload 
the capacity of your computer, 
you may wish you could afford a 
supercomputer. 

Now, the FPS-164 Attached 
Processor from Floating Point 
Systems can extend the capability 
of your VAX,TM IBM, Sperry or 
Apollo for as little as $300,000(U.S.), 
a fraction of the cost of a 
supercomputer. 
The Attached Processor 
Concept 

The FPS-164 attaches to VAX,TM 
IBM, Sperry or Apollo systems, 
offloads and processes 
computationally-intensive tasks, 
leaving the host computer free for 
other work. 
Ease of Use 

With the Single Job Executive 
(SJE) you run complete jobs on 
the FPS-164 Attached Processor as 
easily as using your own familiar 
computer. There's no need to 
restructure your program. You 

continue to use your existing 
system for transferring files to the 
attached processor and for 

I retrieving the results. 
With its large memory, parallel 

high-speed floating-point arith- 
metic units, and FORTRAN 77 
Optimizing Compiler, the FPS-164 
gives you the computing power 
needed for solving large-scale 
scientific and engineering 
problems. 
Ease of Programming 

For software development, 
Floating Point Systems offers 
development tools for getting 
maximum use from the FPS-164, 
including the FORTRAN 77 Op- 
timizing Compiler, and an Overlay 
Linker. A comprehensive Math 
Library with over 400 FORTRAN 
callable subroutines is also 
available. 
Superior Reliability and 
Worldwide Support 

Floating Point Systems has 
established an impressive record 
for reliability of products and 

customer support. Over 4,000 
attached processors 

have been 

delivered and are being supported 
throughout the world. 

If you need the best price- 
performance from a scientific 
computer at a fraction of the price 
of a supercomputer, call Floating 
Point Systems, toll free at (800) 
547-1445. 

The world leader in array processors. 

1@ FLOAT1 NG POINT 
SYSTEMS, INC. 

PO. Box 23489 
r l a n d ,  OR 97223 
503) 641-3151 
LX: 360470 FLOATPOIN BEAV 

FPS Sales and Servlce Worldwide. 
U.S.: Albuquerque (NM) Atlanta (GA Dedham (MA), 
Denver (CO). Hartfad ( 6 ~ .  Hcustm A). Loguna Hills 
(CA). L a  Angeies (CA). Jew Orleans (LA). New Y a k  
NY). Orlando (FL). Paio Alto (CA). Philadelphia (PA). h cckville (MD), Schaurnbtrg IL) Seottie (WA). 

INTERNATIONAL: Canada - Laigary. Mcntreoi. Ottawa: 
England. Bracknell. Bdshire: France. Rungis. Japon. 
Tdyo: Nethetlands, Gouda: West Germany. Haar. 

DISTRIBUTORS: Australia and New Zealand. Milsons Point. 
N S.W (Techway PTY (LTD ), Austria. Vienna [Eiektronische 
Baueiemente Und Gerate), Finland. Heisinki OY Emmett 
AB), India. Bombay (Hinditron Computers PV\ LTD ). 
israel, Tel Aviv (Eastronics, LTD.). Korea. Seoul (Korea 
Computer Center, Inc.). Singapore (Scientek 
Corporation) Southern Afr~ca. Johannesburg Anker Data 
Systems), Sw4den and Norway. Vaxholm (Tre ijmsuiter 
AB): Taiwan and Hmg Kong. Ta~pei (Scientek 
Corporation) 

OCcpyright Floating Point Systems, Inc. 1982 

VAX" is a registered trademark of Digital Equipment 
Capaatim. 
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Never before 
has UV=Vis been so visible. 

With the new DMS 100 UV-Vis Spectrophotometer and 
DS 15 Data Station, you are unquestionably in command. 
You can look at your results in a variety of ways, store 
spectral information and methods on floppy discs, and 
use an array of software programs, such as wavelength 
scanning, single- and multicomponent analysis, kinetics 
assays, color measurement, and gel scan integration. 
But even without the Data Station, the DMS 100 is a 

zoom in on a portion of the spectrum and expand over 
the full video screen 
change the ordinate scale and replot 
safeguard your method storage with an optional 
memory-protect module 
get a permanent record with a digital printerlplotter 

The DMS 1001DS 15 System offers you the most visible 
UV-Visible vou could wish for. 

strikingly intelligent spectrophotometer. It works fast and 
visibly, lets you watch your spectrum unfold in real time on 
a video monitor. Simultaneously, the spectrum is stored in 
memory-to be recalled anytime you snap your fingers. 

Call your local Varian office for our special introductory 
offer. Or circle Reader Service Number 170 for literature. 
For Immediate assistance contact Florharn Park NJ (201) 822-3700 

Park Ridae IL 1312) 8257772 Suaar Land TX (713) 491-7330 
YOU can LOS A I ~ O ~ C A  (;415j968-t3141  geto own, ontarid (416) 457-4130 

replot the spectrum in a variety of photometric modes Or write 611 'Hansen Way, Palo AI~OCA 94303 

overlay separate plots, like absorbance and In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland 

second-derivative scans 
Intelligent automation.. . 

from hrian 
varian 



With Sci-MateT" data management software and your microcomputer, you can 
enhance your reprint file-by turning it into an easily accessible, personal data base. J 

Sci-Mate works because it's the first data management system designed especially 
for reprints. Each citation you enter can be any length and can include any descriptive 
notes you want to add. And you communicate with Sci-Mate in.plain English! 

When you need to locate an article, you're not limited by "keywordsw-you can search 
by any characters, word, name, or phrase that might be anywhere in any entry. Your 
searches are fast because Sci-Mate's random access storage provides rapid retrieval. 

If you need a bibliography on a specialized subject, you can print it out in minutes with 
Sci-Mate, or you can integrate it into your existing word processing system. Sci-Mate 
even generates reports to your specifications. 

These are only a few of the features that make Sci-Mate invaluable. And it costs 
just $540. 

A 

FF\ There's also additional software that takes you through searches on DIALOG, 
p,> MEDLINE, ISI, and BRS even if you don't know the languages of those sys- 

tems. With the Sci-Mate universal online searcher, you can immediately incor- 
porate the results of your online searches into your Sci-Mate data manage- 

kk ment system. Sci-Mate's universal online searcher costs $440. 
b 

Purchase both at one time and pay $880-a $100 savings. A 
?:,% 

S E  Find out how Sci-Mate can help reduce entropy in your reprint file- 
call 800-523-4092, or mail the coupon below. 

! nar I ne 

anization 

Iress 

I - rn 

erg I - I 
( adc I 
( city statelprov I 
I ZlPlpostal code country 

I 
area code telephone 

I 
I 

Inst i tute for Scienti f ic Information@ I 
3501 Market Street, University C i t y  Science Center 1 

Philadelphia, PA 19104 U.S.A., Telephone: (215) 386-0100 
(Sci-Mate is available for Apple II, IBM PC, Vector 3 or 4, 1 Cable: SC~NFO, Telex: 84-5305 <I883 IS1 29-3094 

I 
TRS 80 model 11, and CPIM-80systems with standard 8disks.) bl----- I ---- I 1 
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The desktop plotter that keeps 
changing on demand. 

C\ 
It. 

Tektron~x now adds an saving value, easily plotter frlm and added 1-W#)-5W-~'T2. 
8-pen turret option to its retrofitted. extra 4662 memory op- In Oregon, call 
6-size 4662 Interactive Option 31 is one of tions. All as part of our 1-800-452-1877 
Digital Plotter. Option 31 many Tek responses to commitment to update, 
offers programmable your evolving plotter not outdate, Tek 
automatic pen changes needs. Previous1 we graphics equipment. r and pen speeds. Flag- developed one o the For literature or the Demand 
ging. And convenient widest range of ink col- address and phone 
pause and resume. It's ors and plotter pens number of your nearest The Graphics 
an exceptional time- available We improved Tek sales office, call: Standard. 



Zeiss Leitz Nikon 
Universal Ortholux Biophot 

Olympus 
Vanox 

arge stable base \oasiG \O*S\~ bas'\c bas'\C 
Pre 
cor 

cision focusing with 1 pldiv fine focusing 
~trol 

Two built-in attachment ports 

Built-in Optovar magnification changer with 
1.25,1.6 and 2X magnifications and centering 
telescope 

Two built-in slots for analyzers and compensators bas'\G 
Stages, objectives and condensers are all inter- 
changeable with the remaining product line \o&\" 
Single vertical illuminator can be used for 
brightfield, darkfield, DIC, quantitative pol and 
fluorescence 

Phase contrast with Planapochromats 

DIC with Planapochromats 

Multi-immersion objectives 

Built-in, push-button filter holders for 5 or 6 filters 

17 different fluorescence filter combinations 

Quantitative surface topography capability 

Versatility and universality are ments without changing eye- quality and value, and you're 
basic to the Zeiss Universal piece height. Compare the sure to be conv~nced. And if 
Microscope. With the Universal Zeiss Universal to any other that isn't enough, compare the 
you can do every technique in microscope for versatility, optics. That's basic. 
transmitted and reflected 
light.You don't need special 
modifications.You don't have to 
dedicate your microscope 
to one appiication. Space for 
adding analyzers, compen- One Zeiss Drive 
sators, filters is built ~n-you 
don't have to create it. The two 

Thornwood, NY 10594 

built-in attachment ports let 
(914) 747-1800 

In Canada: 45 Valleybrook Drive 
you add documentation attach- Don Mills. Ontario M3B2S6 

NAME 
IN OPTICS 

For literature circle reader service number 150 
For demonstration circle reader service number 151 
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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 

LIAM 1'. SLICHTER, JOHN WOOD 
1984: ARNOLD DEMAIN, NEAL E.  MILLER, FREDER- 

ICK MOSTELLER, ALLEN NEWELL, RUTH PATRICK, 
BRYANT W. ROSSITER, VERA C. RUBIN,  SOLOMON H. 
SNYDER, PAUL E. WAGGONER 

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 
New.s and Comment: COLIN NORMAN (deputy editor), 

CONSTANCE HOLDEN, ELIOT MARSHALL, R. JEFFREY 
SMITH, MARIORIE SUN, JOHN WALSH 

European Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J .  CARTER 
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 Assistant, News: FANNIE GROOM 

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 

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

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Prod~tction: JOHN BAKER, SUSANNAH BORG; HOLLY 

BISHOP, ELEANOR WARNER; BEVERLY DURHAM, JEAN 
ROCKWOOD, SHARON RYAN 

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

Guide to ScientiJic Instruments: RICHARD G. SOMMER 
Assistant to the Editor: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
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, 25 March 1983. 
BUSINElSS CORRESPONDENCE: Area Code 202. 
Memberlrhip and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Produrtion 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. 

Scientists and Engineers in the World of 
Lawyers, Legislators, and Regulators 

In a technological society, the professional roles of many scientists and 
engineers become inextricably intertwined with those of lawyers, legisla- 
tors, and regulators. As the use of technology, particularly high technology, 
expands, increasing numbers of scientists and engineers will become 
professionally involved in the legal, legislative, and regulatory affairs of the 
nation. Advances in science and technology raise societal issues related to 
the quality of life of this and succeeding generations and to the fundamental 
rights of individuals. 

Society depends on scientists and engineers to carry on the investigations 
that lead to an enhanced understanding of ourselves and our physical, 
biological, social, economic, and political environment, and to enhanced 
capabilities for developing technological options and developing or modify- 
ing social, economic, and political systems. Society also depends on them to 
provide specific scientific and technological information essential for legis- 
lative, regulatory, and legal actions. I share the concern of many scientists, 
engineers, lawyers, legislators, and regulators that scientists and engineers 
who become so involved be prepared to fulfill the responsibilities of the 
roles they accept, and that lawyers, congressmen, and regulators endeavor 
to cast scientists and engineers in roles that are appropriate. The counter- 
part of this concern is that lawyers, legislators, and regulators have the 
background to understand the nature of scientific knowledge and the 
process from which it is derived. 

These are, of course, not new concerns. AAAS national meetings 
frequently include symposia on related issues. At the annual meeting held 
this year in Detroit there will be at least three such symposia: The Role of 
Scientific Evidence in Policy-Making (27 May), Expert Claims and Social 
Decisions (27 May), and Science and the Federal Rules of Evidence (31 
May). The first, arranged by Jurgen Schmandt, from the Lyndon B. 
Johnson School of Public Affairs, University of Texas at Austin, will 
address the use of evidence derived from the natural sciences. The second, 
arranged by Rachelle D. Hollander, National Science Foundation, and 
Theodor D. Sterling, Simon Fraser University, will emphasize issues of 
professional ethics and accountability. The third symposium has been 
arranged by the National Conference of Lawyers and Scientists, an 
organization established in 1974 by the AAAS and the American Bar 
Association to facilitate communication among lawyers, scientists, and 
engineers. 

I have been involved with the American Chemical Society (ACS) in 
activities related to the implementation of the Toxic Substances Control 
Act. The ACS participation is designed to assist the Environmental Protec- 
tion Agency in evolving regulations that are consistent with available 
knowledge, and it involves bringing together scientists and engineers with 
the expertise to provide scientific and technological information and criti- 
cally evaluate proposed regulations. In this low-profile involvement, scien- 
tists and engineers are comfortable and effective. 

The adversarial environment of courts and some hearings is a different 
matter. In these high-profile roles, scientists and engineers are frequently 
uncomfortable and sometimes ineffective. Misadventures do occur. The 
barriers to effective participation in such situations are not well understood, 
and it might be worthwhile considering the formation of a section of AAAS 
devoted to the analysis of this and related matters. 

Misadventures in the utilization of expert witnesses deprive society of the 
contribution these witnesses could make and may contribute to a negative 
public image of scientists, engineers, science, engineering, and technology. 
The scientific and technological community cannot walk away from its 
responsibility to participate in the resolution of societal ~SSU~S.-ANNA J. 
HARRISON, Mount Holyoke College, South Hadley, Massachusetts 01075 



graphy. It makes tough demands on your 
equipment. And meeting your demands, 
however varied and exacting, is our business. than conventional UV lamps). 

A unique lamp, seven filters and a wide Get in touch with LKB for a demonstra- 
choice of flow cells make the LKB Uvicord SII tion. We think you'll be interested in a couple 

of other features like the variable time- 

baseline adjustment. 
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Head office: LKB-Produkter AB, Box 305, S-16126 Bromrna, Sweden. Tel. 08-98 00 40, telex 10492 
Main US sales office: LKB instruments, Inc. 9319 Gaither Road, Gaithersburg, Maryland 20877. Tel 301-963-3200, telex 909870 (dom), 64634 (intern.) 

UK sales office: LKB Instruments Ltd., 232 Addington Road. S. Croydon, Surr:y CR2 8YD. Engiand. F l .  01-6_57?82??.telex 2_64414 
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