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Why theTJ-6 continues 

Five years after its introduction, 
the Beckman TJ-6 in both its 
nonrefrigerated and refrigerated 
(TJ-6R) models, is even more popu- 
lar in biochemical, clinical, and 
industrial labs. 

Why? Users tell us every time 
theyget a chance- in letters, phone 
calls, visits to our instrument exhib 
its. They Iike the TJ-6 because it is 
well designed, a pleasure to use, 
and is so trouble free. They like the 
unusudy quiet operation; the rotor 
bowl that lifts completely out for - - - - -  

easy cleaning; the stainless steel If you're thinking about a table- 
buckets designed to contain spill- top centrifuge, be sure to ask a 
age in case of tube breakage. TM owner. And send for a 
Those with a Model TJ-6R copy of our equally 
especially appreciate its r popular Centrifuge 
advanced, frost-free refriger- Primer with the 
ation system. A abds of centrifuge 

Users also like the 7 principles and operat- 
sample capacity of the ing tips. No lab should 
TJ-6-a full liter. And ' be without either one. 
the Maxi-Carrier tube r Write Beckman Instru- 
racks that are so conve- ments, Inc., Spinco Divi- 
nient, and hold so qany t u b  h' sion, PO. Box 10200, Palo 
of so many sizes. Alto, CA 94304. 

BECKMAN 
Circle No. 194 on Readers' Service Card 



'H nucleotides that solve a problem 
with a better solution 

3H Nucleotides ready to pipet 
To save you the bother of removing or concentrating 
the packaging solution, we've packaged seven 3H 
nucleotides in aqueous solution at 2.5mCilml. 
At the same time we extended their radiochemical 
stability with lOmM Tricine, a proven stabilizer known 
to be compatible in research systems. 

TTF [methyL3H]- 50-80Cilmmol 
NET-221A 250pCi 1 mCi 5mCi in dry ice 
TTF [methyl-1', 2'-3H]- 90-1 1 OCiImmol 
NET-520A 1 mCi 5mCi in dry ice 
dATF [8-3H]- 10-25Cilmmol 
NET-268A 250pCi 1 mCi 5mCi in dry ice 
dCTF [5-3H]- 15-30CiImmol 
NET-369A 250pCi 1 mCi 5mCi in dry ice 
dCTF [5, 5'-3H]- 40-60CiImmol 
NET-GOIA lmCi 5mCi in dry ice 
dGTF [8-3H]- 5-15Cilmmol 
NET-429A 250pCi 1 mCi 5mCi in dry ice 
dGTF [8, 5'-3H]- 25-50Cilmmol 
NET-448A 1 mCi 5mCi in dry ice 

Also available in standardethanol :water packaging 
by deleting the A from the ordering number. 

Circle No. 270 on Readers' Service Card 

03 Polyunsaturated 

For studies of the metabolic pathways and biological 
actions of these acids 

Linolenic acid, 9,12, 15-[I-I4C]- 
40-60mCilmmol Ethanol under argon, in dry ice 
NEC-779 5OPCi 250pCi 
Docosahexaenoic acid, 4,7,10,13,16, 14[14C(U)]- 
>100mCi/mmol Ethanol under argon, in dry ice 
NEC-784 5pCi 10pCi 
Eicosapentaenoic acid, 5,8,11,14, 17-[1-14C]- 
40-60mC1lmmol Ethanol under argon, in dry ice 
NEC-772 10pCi 50pC1 
Eicosapentaenoic acid, 5,8,11,14, 17-[I4C(U)]- 
50-100mCilmmol Ethanol under argon, in dry ice 
NEC-754 5pCi 10pCi 

Circle No. 271 on Readers' Service Card 

125 Calmodulin [ I1 
a 

Stable. Produced by ~ o l t o n - ~ u n k  Reagent 
conjugation to bovine brain calmodulin 
Tested for antibody binding 
Ca lm~du l in , [~~~ l ] -  
50-1 5OpCilpg 
0.05M Dhowhate buffer, DH 7.4.0.1M NaCl 
0.1% gelatin, 0.05% sodium azide 
NEX-172 5yC1 10yCi 
Also available. . . ~aImodul in ,p~~l ] -  RIA Kit 
Circle No. 272 on Readers' Service Card 

lodocyanopindolol [Iz5 11 
Specific to PI and P2 adrenergic receptors 
Higher affinity (K,-27-40pmol) and specificity than 
iodohydroxybenzylpindolol 
Carrier-free - 5400pCiIpg 
lodo~yanopindolol,~~~1]- 
2200Cilmmol 
n-Propanol:water:phenol (50:50:1.2), in dry ice 
NU(-174 100pCi 500pCi lmCi 
Circle No. 273 on Readers' Service Card 

FSH, LH ['"I] 
Follicle Stimulating H~ rmone , r~~ l ] -  
50-1 00uC1lua 
~yophiiized from sodium phosphate buffer, pH 7.4, 
containing BSA and a proteolytic enzyme inhibitor 
NU(-173 10yCi 25yCi 100wCi 
Luteinizing ~ o r m o n e , [ ~ ~ ~ l ] -  ' 

50-1 OOwCiIwa 
Lyophiiized fjom sodium phosphate buffer, pH 7.4, 
containing BSA and a proteolytic enzyme inhibitor 
NEX-170 10pCi 25pCi 100pC1 
Circle No. 274 on Readers' Service Card 

Not for use in humans or clin~cal d~agnosis 

New England Nuclear' 
a Du Pont company 

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 Chemcals GmbH, D-6072, W, Germany 
Postfach 401240. Tel. (06103) 803-0 Telex 4-17993 NEN D 
NEN Canada: 2453 46th   venue, ~ach~ne,  Q U ~ & T ~ C <  
Tel 514-636-4971, Telex 05-821808 - 
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Gould CONCEPT 32/87 

The most powerful 
minicomputer ever designed. 
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New Marketing Concept 

VAX VouchersM 
It's a flood. It began in 1978 and has been 

rising ever since. 
The flood is software packages for the VAX 

computer family. There are a few good values 
among them-but watch out. There are also a 
lot of duds, especially among data-base man- 
agement software. 

You may already have one of these DBMS's 
installed on your VAX computer. If you do, 
you're familiar with some of their many problems: 
poor documentation, slow execution times, and 
limited data-base functionality. Above all, you 
also see user-level features that remind you of 
the early days of interactive computing. 

The cause of these problems is easily explained. 
Soon after DEC announced the VAX, several 
companies noticed a great opportunity and 
rushed to market with their DBMS software. 
Some of them quickly converted their prod- 
ucts to the VAX from other hardware. A few 
others took their academic research projects 
and tried to make them viable commercial prod- 
ucts. If only good data-base software could be 
created so easily! 

We took a fresh approach. Our years of ex- 
perience in commercial data-base systems taught 
us whatweand other companies had done well 
and had done poorly. VAX users in the 1980's, 
we reasoned, deserved and wanted better than 
the software flaws of the 1970's. So we decided 
to design and implement a completely new 
data-base system. We hired a large team of 
experienced software designers and documen- 
tation writers. And we spent three solid years 
designing and documenting our software from 
the ground up. 

In 1982, you will see the resultsof ourwork-a 
DBMS for the 1980's. Whether you're a re- 
search scientist, a corporation executive, or a 
novice, you can immediately use our DBMS 
productively from your terminal. Even in the 

middle of a command, you can access our on- 
line documentation without opening our users 
manual. If you're a programmer, you can also 
use our DBMS from any language that supports 
the VAXIVMS procedure-calling standard 
-languages such as FORTRAN, COBOL, 
MACRO, BASIC, and PASCAL. And we have not 
sacrificed performance for usability. We ex- 
ploited the unique architecture of the VAX to 
give you the fast execution times and through- 
put that will not appear in other software for 
years to come. 

YOU PAY FOR THE 
ADVERTISING 

Display advertising is not cheap. Just tele- 
phone the advertising department of this pub- 
lication to find out the cost of an advertise- 
ment this size. Yet advertising space is only a 
fraction of the cost of an elaborate promotional 
campaign. Include glossy literature, a large, 
expense-account sales force, trade show pro- 
motions, and the like and the costs quickly 
become staggering. Unfortunately, you pay for 
all of this when you buy a heavily-promoted 
product. 

We want to avoid these expenses, and we will 
pass on most of our savings to you. 

OUR UNIQUE OFFER 

If you own a VAX computer, or if you have 
one on order, send us the coupon below. This 
puts you on our exclusive and confidential 
mailing list We will keep you posted on the 
progress of our s o h  development and testing 
Then three weeks before we formally announce 
and release our DBMS, we will send you the 
announcement with our descriptive literature. 

But that's not all. In exchange for your cou- 
pon, we will send you a voucher worth $12,000 
towards the purchase of our software. That's 
right-$12,000! The voucherless, without ex- 

ception, will pay $40,000 for our DBMS software. 
With a voucher, you will spend only $28,000 
for sofhvare worth at least $40,000-a respect- 
able return on investment of 43% in these 
inflationary times. 

When we release our DBMS, you will have at 
least six weeks to test it, at no charge, on your 
VAX computer. Compare and benchmark its 
speed and flexibility against other software 
that you already have or are considering for 
purchase. Decide risk-free whether indeed it is 
worth its $40,000 price, let alone your low 
price with your voucher. 

The voucher comes with your company's name 
on it and it is not transferable. Therefore, the 
information that you list on the coupon must 
be accurate and complete. The voucher expires 
two months after we formally release our soft- 
ware, so you will have to act promptly when 
we notify you of the release date. 

Of course, we may still spend some money to 
market our software to those of you who do not 
respond to our voucher offer. But by that time, 
we hope to have quite a large mailing list as a 
result of this advertisement, so we will have to 
advertise very little. 

We have chosen to remain anonymous until 
we release our DBMS. Otherwise your many 
telephone inquiries would seriously distract 
us from our development work We also want 
to test our marketing concept and prove that 
VAX owners are valueconscious in their software 
selection. Despite our anonymity, we can as- 
sure you that we are a respected company with 
substantial assets and an excellent reputation 
for software expertise and customer service. 

The DBMS sofhvare for the 1980's is almost 
here. Participate risk-free in its exciting re- 
lease. Send in your coupon with no obligation, 
today. 

01981 by VAX Vouchers 

VAX Voucher Coupon 
Please send me my $12,000 VAXVoucher and put me on your mailing list. This places me under no obligation to test or purchase your DBMS software. I I You will not give or sell my name to anyone; you will use it only to inform me about your DBMS release. No salesman will call me unless I request 

I otherwise. I 
I Name - Operating system (circle one): VMS, UNIX, other. I 
I Title We have-VAX 111780's and-VAX 111750's installed. I , 
I Company We h a v e V A X  111780's a n d V A X  111750's on order. I 
I Address I have none installed and none on order, so I am not I 
.I 

I eligible to receive a VAX Voucher, but please put me on 
your mailing list anyway. My hardware is 

I 
I City I 
I . StateiProv. ZiplPC I 
! country - I 
I Telephone 
I I u 

I Ma11 this coupon to: VAX Vouchers 
P.O. Box 2065 

I 

I Framingham, MA 01 701 
I 

USA SCI 2-12-82 1 
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.I The HPLC svstem designed esDeciav 
A for the biochFmist 

LKB combines years of experience in biochemical research with 
the latest advances in HPLC technology to bring you the first high 
performance liquid chromatography system designed for faster 

and more efficient separations of biomolecules. 

High performance, Higher resolution than traditional 
LC Simplifies purification and 

I improves analysis. 
Faster separation than traditional 

LC.Up to four times faster run times. 

I Optimized collection. 
Maximum preparative 
capabilities. 

Highly sensitive 
detection. Permits rnicro- 
scale analyses. 

Wide range of applica- 
tions. For preparative and101 
analytical separations of 
virtually any biomolecule. 

,Choice of detectors. 
Fixed or variable wavelength. 

-The most intelligent fraction 
collector available today. 
Synchronizes to your 
chromatogram with peak-slope 
detection. 

A new concept in solvent 
'delivery. Excellent specification 
at lower flow rates. Non- corrosibl 
liquid end. 

Let LKB tell you more about the 
first HPLC system tailored to 
meet the needs-and the budget 
-of the biochemist. Just circle 
our number on the Reader 
Service Card. 

Designed by biochemists for the biochemist 

Head office: LKB-Produkter AB, Box 305,516126 Bromma, Sweden. Tel. 08-980040, telex 10492 
Main US sales office: LKB Instruments, Inc. 12221 Parklawn Drive, Rockville, MD 20852. Tel. 301-881 25 10, telex 23089 682 

UK sales office: LKBInstrumentsLtd., 232 Addingtonbad, S. Croydon, Surrey CR2 8YD, England. Tel. 01-657 8822, telex 264414 
Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, Rome, Turku, Vienna 



The f i r s t  carbon-dioxide l a s e r  rangef inder developed i n  the  U.S. f o r  t a c t i c a l  
m i l i t a r y  use o f f e r s  severa l  advantages over e x i s t i n g  so l i d -s ta te  l a s e r s  t o  i m -  
prove the  f i r s t - round  accuracy o f  tank gunners. The new laser ,  being developed 
a t  Hughes f o r  t he  Army's M 1  main b a t t l e  tank, w i l l  penetrate b a t t l e f i e l d  smoke 
and dust much be t te r .  Because the  l a s e r  i s  harmless t o  the  human eye and 
requ i res  minimal sa fe ty  r e s t r i c t i o n s  t o  be operated, gunners w i l l  have more 
t r a i n i n g  t ime than they do w i t h  the  s o l i d - s t a t e  u n i t  and w i l l  become more 
p r o f i c i e n t .  The Army i s  eva luat ing  an advanced development model. 

A new adapt ive radar, us ing technology t h a t  could be app l ied  i n  the  f u t u r e  t o  
many d i f f e r e n t  weapon c o n t r o l  systems, has completed f e a s i b i l i t y  t es ts .  The 
radar, c a l l e d  FLEXAR ( F l e x i b l e  Adaptive Radar) , uses a  multimode t ransmi t te r  and 
a  programmable s i g n a l  processor t h a t  are now i n  product ion, p l u s  a  new l i g h t -  
weight, low-cost e lectronical ly-scanned antenna. The antenna r o t a t e s  once each 
second wh i le  t h e  beam e l e c t r o n i c a l l y  scans up and down and back and fo r th .  
Waveforms are  selected automat ica l ly  t o  match the  environment. Such f l e x i b i l i t y  
enables t h e  radar t o  adapt i t s  waveform beamwidth and scan r a t e  as needed t o  
acqu i re  and t r a c k  ta rgets .  Hughes developed FLEXAR f o r  the  U.S. Navy. 

Besides t a k i n q  p i c t u r e s  o f  clouds every 30 minutes, a  new s a t e l l i t e  provides 
meteoro log is ts  w i t h  other  important  in format ion.  The GOES-5 spacecraf t  r e l a y s  
data from more than 1,500 s t a t i o n s  t h a t  monitor sea i c e  cond i t ions  and water and 
snow d i s t r i b u t i o n  i n  remote areas, p rov id ing  f l o o d  warning, among other  ser- 
vices. It a lso  measures so la r  winds and detec ts  s o l a r  f l a r e s  and f l u c t u a t i o n s  
i n  t h e  ea r th ' s  magnetic f i e l d .  This data, besides being u s e f u l  i n  weather pre- 
d i c t i ons ,  i s  used i n  communications and e l e c t r i c a l  power d i s t r i b u t i o n .  GOES-5 
i s  t h e  second o f  th ree Geostat ionary Operat ional  Environmental S a t e l l i t e s  b u i l t  
by Hughes f o r  t h e  Nat iona l  Oceanic and Atmospheric Administ rat ion.  

Huqhes I n d u s t r i a l  E lec t ron ics  Group o f f e r s  t h e  advantaqes and oppor tun i t i es  o f  a  
smal l  company backed by t h e  resources o f  a  $ 2 - b i l l i o n  company. Our f a c i l i t i e s  
a r e  i n  the  Southern C a l i f o r n i a  communities o f  Carlsbad, I r v i n e ,  Newport Beach, 
Torrance, and Syimar. Our programs incorpora te  34 d i f f e r e n t  technologies. They 
i n c l u d e  s i l i c o n  and GaAs semiconductor technologies, f i b e r  op t ics ,  microwave and 
mil l imeter-wave communications, microprocessors, lasers ,  and s o l a r  c e l l s .  Send 
resume t o  B.E. Pr ice,  Hughes I n d u s t r i a l  E lec t ron ics  Group, Professional  Employ- 
ment, Dept. SS, P.O. Box 2999, Torrance, CA 90509. Equal oppor tun i ty  employer. 

B e t t e r  and t i m e l i e r  .weather fo recasts  w i l l  be poss ib le  when a  microwave sensor 
i s  launched aboard a  m i l i t a r y  s a t e l l i t e  i n  t h e  mid-1980s. The instrument w i l l  
t e l l  how hard r a i n  i s  f a l l i n g  i n  a  s p e c i f i c  area r a t h e r  than simply how much has 
f a l l e n  over a  wide area w i t h i n  24 hours. It a lso  w i l l  determine wind speed, 
atmospheric water content,  s o i l  moisture, and sea i c e  condi t ions.  Because the  
s a t e l l i t e  w i l l  f o l l o w  a  low po la r  o r b i t ,  t he  sensor w i l l  gather important  data 
on the  l i t t l e - s t u d i e d  po la r  regions and oceans. Hughes w i l l  soon d e l i v e r  the  
pro to type Specia l  Sensor Microwave/Imager t o  the  U.S. A i r  Force. 

i HUGHES 
L - - - - - - - - - - - - - - - - - - J  
HUGHESAIRCRAFTCOMPANY 
CLLVER CITY.CALIFORNIA S O 2 3 0  

(213) 670-1515 EXTENSION 5964 





In the world of science, the best selling class of computers is that of 16-bits. 
And in the world of high performance 16-bit computers, our 

ECLIPSE@ Sl130, Sl140 and Sl250 computers are the most popular in science 
and engineering. 

You see, the people who build their systems and applications around our 
ECLIPSE computers not only recognize a computer with outstanding price/per- 
formance ratio. They also recognize what the high technology community needs. 

For example, the rich, extensive microprogrammed ECLIPSE 
instruction set that lets programmers approach applications virtually any which 
way they want. 

The large capacity interleaved memory systems that are coupled with 
Error Checking and Correction to make memory access both rapid and reliable. 
(Two attributes not normally associated with each other.) 

The ECLIPSE family gives you all sorts of choices. If you need speed 
and flexibility, the Sl130 has an optional Writable Control Store. If you need 
cost effective, high speed throughput, the Sl140 has an optional Burst Multi- 
plexor Channel. If you need expandability, the Sl250 lets you grow to 2 MB 
and add an 1ntegrd Array Pricessor. 

A s  well as our own fast, efficient, reliable operating system (RDOS). 
Our highly functional, user-fiiendly, multiprogramming operating system, 
(AOS). And a full range of computational languages: F O R T R A N ,  BASIC, 
PASCAL, PLII, DGIL (our systems programming language), and a com- - 

plete set of programmer producti;ity aids. 
And of course, the ECLIPSE peripherals.They're all here. Ready to go. 
All of which means there is an ECLIPSE which has everything you need 

for everything you want to do. In medical instrumentation, process control, 
computer -aided design, automated test equipment, communications or 
what -have- you. 

Of course, all this capability would be for naught were it not for one char- 
acteristic of all ECLIPSE computers: you can get them up and running in a hurry. 

For more information about ECLIPSE scientific computers write to: 
Data General, C-228, 4400 Computer Drive, Westboro, MA 01 580. 
O r  better yet, call your local Data General Sales Office. 

And see what all your colleagues (and competitors) have been seeing in 
an ECLIPSE. 

We take care of our own. 

ECLIPSEm is a registered trademark of Data General Corporation. @ Data General Corporation 1981 
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THE FIRST ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
15-17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA 

THE BILTMORE HOTEL 
CO-CHAIRMEN 

ZENON STEPLEWSKI HILARY KOPROWSKI 
WISTAR INSTITUTE, PHILADELPHIA, PENNSYLVANIA 

The FIRST CONGRESS ON HYBRIDOMA RESEARCH has been organized by SCHERAGO 
ASSOCIATES, INC. and the Journal, HYBRlDOMA and GENETIC ENGINEERING NEWS. (Pub. 
lished by Mary Ann Liebert Publishers, Inc.) 

SYMPOSIA AND SPEAKERS 
SYMPOSIUM I: GENES, IDIOTYPES, SYMPOSIUM 111: ANTIGENS O F  
ANTIIDIOTYPES INFECTIOUS AGENTS 
C h m a n :  Chauman. 
Dr. Joseph M. Davie; Washington University, St. Louis, Dr. Michael B.A. Oldstone; Scripps Clinlc and Research 
Missouri, USA Foundation, La Jolla, California, USA 
Speakers: Speakers: 
Dr. Latham Claflin; University of Michigan, Ann Arbor, Dr. Luc Perrin; Hospital Cantonal, Geneva, Switzerland 
Michigan, USA Dr. Walter Gerhard; The Wistar Institute, Philadelphia, 
Dr. Leroy Hood, California Institute of Technology, Pennsylvania, USA 
Pasadena, California, USA Dr. Michael J. Buchmeier; Scripps Clinic and Research 
Dr. Malcolm Gefter; Massachusetts Institute of Technology, Foundation, La Jolla, California, USA 
Boston, Massachusetts, USA Dr. Dwight Lopes, The Wistar Institute, Philadelphia, 
Dr. Brlan Clevinger; Washington University, St. Louis, Pennsylvania, USA 
Missouri, USA 
SYMPOSIUM 11: TERMINAL 
DIFFERENTIATION SYMPOSIUM IV: ONCOFETAL ANTIGENS 
Chairman: Chairman: 
Dr. Giovanni Rovera; The Wistar Institute, Philadelphia, Dr. Richard Metzgar; Duke University, Durham, North 
Pennsylvania, USA Carolina, USA 
Speakers: Speakers: 
Dr. J. Thomas August; John Hopkins University, Baltimore, Dr. Richard Metzgar; Duke University, Durham, North 
Maryland, USA Carolina, USA 
Dr. Barbara Knowles, The Wistar Institute, Philadelphia, Dr. Zenon Steplewski, The Wistar Institute, Philadelphia, 
Pennsylvania, USA Pennsylvania, USA 
Dr. Cox Terhorst, Harvard Medical School, Boston, Dr. Barton Haynes; Duke University, Durham, North 
Massachusetts, USA Carolina, USA 
Dr. Melitta Schachner; Universitat Heidelberg, Heldelberg, Dr. Jean-Pierre Mach; Ludwig Institute for Cancer Research, 
Federal German Republic Lausanne, Switzerland 

SYMPOSIUM V: T CELL HYBRIDOMAS, HUMAN HYBRIDOMAS 
Chairman: 
Dr. Fritz Melchers; Basel lnstitute for Immunology, Basel, Switzerland 
Speakers: 
Dr. Henry S. Kaplan; Stanford University, Stanford, Dr. Steven Gillis; University of Washington, Seattle, 
California, USA Washington, USA 
Dr. Carlo Croce; The Wistar Institute, Philadelphia, Dr. Philippa Marrack; University of Colorado, Denver, 
Pennsylvania, USA Colorado, USA 
Dr. Tadamitsu Kishimoto; Qsaka University Hospital, Osaka, Japan 

Scientists interested in presenting poster papers may obtain abstract forms from Zenon Steplewski, Wistar 
Institute, 36th & Spruce, Philadelphia, PA 19104. ............................................ 
Regular Registration: $275 (includes Banquet and Subscription to the Journal, HYBRIDOMA sc 

Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc.- Hybridoma. 

Please reserve - space(s): Registration fee must be included. 
Will register On-Site (On-Site Registration will start on Sunday, Februay 14th 12.00 noon) 

Name 

Organization 
Street 
City Statelcountry Zip 
Telephone: ( ) 

Return to: Hybridoma, c /o  Scherago Associates, Inc. 1515 Broadway, New York, N.Y. 10036 Tel: (212) 730-1050 
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The concept that is revolutionizing 
laboratory productivity. 

Perkin-Elmer is leading 
a revolution in produc- 
tivity, in laboratory 
management, in 
manpower use and I 
economics.. .a revolu- 
tion called Computer 
Aided Chemistry. 

LEVEL 1 -INSTRUMENTS THAT W T  
PEOPLE BACK TO WORK ON CHEMISTRY. 
At the heart of Computer Aided Chemistry is the 
same tiny microprocessor that is transforming 
commercial and industrial electronics. Built into ana- 
lytical instruments, it makes possible an awesome 
jump in their efficiency. Setup and calibration, 
methods, autosampling, sample identification and 
data reduction are all controlled electronically 

The broadest line. Perkin-Elmer offers the world's 
broadest line of microprocessor controlled analytical 
instruments. Almost every analytical instrument 
Perkin-Elmer offers is microprocessor controlled. If 
your laboratory uses one or more of them, you 
are already working with Computer Aided Chemistry. 

LEVEL -'A STATIONS MAKE INSTRU- 
mmms AND AWILYSTS MORE PRODUCTIVE. 
The microprocessor also opens ways for instruments 
to interact with advanced control devices, such as 
Perkin-Elmer Data Stations. 

A Data Statlon is actually a m~crocomputer system 
through which operator and instrument communicate 
Programmable in BASIC, it can order and compare 
analyses, record and manipulate data. Results can 
be displayed on a CRT or as hard copy on a printer. 

Result: More savings in time, another Increase in - 

productivity. 
Consider the Perkin-Elmer 

SMSl200 Sample Manage- 
ment System, for instance. 
Basic hardware is a Model 
3600 Data Station. But 
Perkin-Elmer software ena- 
bles the Data Station to func- 
tion either full time as a 

stand-alone computer, 
or part time as a com- 
puter and part time as 
an instrument controller 

Result: An immensely 
flexible small laboratory 
system that can perform 
sample log-in and track- 

ing, data draw-off and archiving, backlog analyses 
and report generation, and much more. 

LEVEL 34.lW2000 UNLOCKS THE FULL 
POTENTIAL OF COMPUTERIZATIOIY. 
LIMSl2000-Laboratory Information Management 
System-consists of advanced software and a broad 
array of instruments and Data Stations interacting 
with a powerful 32-bit Perkin-Elmer minicomputer. 

LIMSl2000 not only fosters a quantum leap in 
productivity, it gives the manager of even the largest 
laboratory total control over the flow of work. 

A single source. Perkin-Elmer Computer Aided 
Chemistry integrates instruments, computers, and 
software through a single, reliable source. This 
means you can begin a system with instruments, 
add Data Stations as workload grows, and a mini- 
computer still later without obsoleting any hardware 
or software purchased in the process. 

Let Perkin-Elmer show you. 
Perkin-Elmer will make a free survey A 
of your laboratory and show you A 
how Computer Aided Chemistry 
can improve productivity and 
efficiency. We also have a b rochu l~  
on Computer Aided Chemistry. 

Ask for a copy. Just write or call: 

Software-The Perkin- Elmer advantage. 
The catalyst for communlcatmn at every level 
of Computer Alded Chemlstry IS software 
And Perkln-Elmer offers the broadest reper- 
tore of proven ready-to-use software ~n 
the analyt~cal f~eld More than 50 software 
programs for Computer Alded Chemlstry are 
ava~lable now, and cover the full range of 
analytical d~sc~pl~nes 

Perkin-Elmer Corp., Analytical Instru- ' 
ments, Main Ave. (M.S.12), Norwalk, 
CT 06856 U S A .  Tel: (203) 762-1000. 

Bodenseewerk Perkin-Elmer & Co., 
GmbH, Postfach 1120, 7770 Ueber- 
lingen, Federal Republic of Germany. 
Tel. (07551) 811. 

Perkin-Elmer Ltd., Post Office Lane, 
Beaconsfield, Bucks HP9 lQA, 
England. Tel: Beaconsfield 
(049 46) 6161. 

PERKIN-ELMER 
Responswe Technology 

For more information circle RS #215. 
representative to call circle RS 



FIRSI' GEN 

Welcome to a tour of the biggest Apple. 
The Apple" 111 Personal Computer - the most 

powerful machine in its class. 
Because it's the only personal computer that 

lets you add up to 256K RAM, han on a ful 
complement of peripherals, and s tif have four ex- 
pansion slots left for future owth. (Unlike some E micros which become woe l y  "slot-bound 
when upgraded to maximum memory) 

Because it's the only machine now using 64K 
RAM chi s to keep 256K tidy on a single board. 

An B because it's the only machine that gives 
you the help of SOS. 

THE MOST SOPHISTICATED 0 s .  
SOS is the Apple III's Sophisticated Yhg System, an elegant software interface that ees 

ou from most system control tasks. It features a 
tier archical file system, device- and user-level 
interrupt capabilities, a device-independent file 
system and memory management capability 

Since all Apple III languages use SOS, they 
share a common disk format. So Apple 111 pro- 
grams can merge and communicate - a Pascal 
application program can directly access a BASIC 
text file, for example. 

Xerox 820 Hewlea-pBckard lBM Personal Apple m 
125 -Model 10 Computer 

Standard Memory 

64K ( 64K 1 6 4 ~  1 128K 
Maximum Memory when firlly mnfigured* 
MY 1 f 4 K  1 192K 1 256K 

confgured* configured 256K 

D&ae Storage (per driw) 
92K 1 256K 1 160K 1 140K 

M a s  hage (per driw) 

'"Fully c m f i p d  means system urcludea, at minimum, monirot printer 2-disk driver and RS-232 
cornmicaror. NOTE: Chart bssed on manufactwer's infomutian available as of Dumber. 1981. 
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Display Graphia Cajdnlity 

5 megabe 
Hard Disk 

- - 

tllgh resolution 
B N  or 16a lor  

Ubrd Processing 
V i C d c  'U1 
Business Graphics 
Communications 
Apple U software 
library 
CP/M' library 
(available 
Spring, 1982) 

1.16 megabyte 
Floppy Disk 

High resolution 
B N  or b b r  
(color requires 
additional card) 

High resolution 
B N  

High resolution 
B/W 

Sofhuare Avail& 
'Ubrd Processing 
Super Cake 

- 
Communications 

- 

CP/M" library 

Ubrd Processing 
VisiCak" 125 
BusinessGraphics 
Communications 

- 

CP/M' library 

Ubrd Processing 
VisiCalc" 

- 
Communications 

- 

C P M  86 
programs 



VE SEEN THEIR 

SOS allocates system resources to make the 
most of dynamic memory, simplifies pro amming 
with standard device and file interfaces Y or all 
la uages, and speeds software development by 
re T ucing program size and complexity. 

OUR NEW PROFILE. 
ProFileW is Apple's new personal mass storage 

system-a quick, quiet 5MB hard disk ideal for 
software development or any mass storage applica- 
tion. Shown above twixt monitor and console, it 
comes with everything you need to get up and 
running, including interface card and driver 
software. 

The 111's standard built-in drive is a 140-K 
floppy that can be daisy-chained with three addi- 
tional drives through a back panel connector. 
Which leaves you plenty of expansion slots for 
thin s hke our new Universal Parallel Interface 
car8 or our OEM Prototyping Card. 

CHANGE KEYS. 
The 128-character ASCII-encoded keyboard 

ns to be fully-programmable. So you can 
do neat things like remap it into 

DVORK. Or create armies of s ecial function keys. 
Or teach your Apple to write 8 hinese. 

Its own lan ages already include Business 
BASIC, UCSD bs~aly~ssembly and, soon, a 
powerful new COBOL- and, in emulation mode, 

resolution. 
HIT LIST. 

We have a new edition of that monster hit, 
VisiCalcmwith more modeling space than any other 
version. Plus Applewriter 111, a powerful new 
word processing package. Plus a new Business 
Graphics package. Plus a new Mail List Manager. 

Plus a Pascal Utility Library that lets you take 
full advantage of all UCSD Pascal features. 

Plus Access 111-so histicated smart terminal 
software to access maidames with asynchronous 
communications up to 9600 bps. 

Plus Apple I1 emulation to access that vast 
software library. 

Plus, soon, a CP/M" card to access that other 
vast library, 

Even with all this, the A ple III's potential 
remains essentially untappe B 

So we're offering improved documentation, 
new programmer's aids, expert hotline counseling 
and an open channel to the industry leader in 
software publishin . Us. 

See your App 'I e dealer for more information 
and, perhaps, a little com arison shopping. 

We're sure you'll fin B that between our third 
generation and their first, there's quite a gap. 

--I- 
The personal computer. , 

For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
V~nCalc is a regstered trademark of Personal Software. lnc UCSD Pascal is a trademark of h e  Regents of t h e U  of I i f o a .  CP/M i a e t e e d  trademark of D i a l  R e a c h  I Apple 1s a regmered trademark 

12 FEBRUARY 1982 Circle No. 208 on Readers' Service Card 



TEK DESKTOP 
COMPUTER 

THE GRAPHICS 
STANDARD 

Solve, plot and label 
a 20-psr linear regression in the 
time it takes to log-on to a host! 

Tackle big problems with power and 
speed not previously available in a 
desktop computer. With convenience 
and economy impossible with 
timesharing. 

Take a problem in simple linear 
regression: In less time than it takes to 
dial a computer and log-on, the 4052 
can fit 20 pairs of data to an equation 
and plot the answers, numerically and 
graphically, complete with residuals. 

Using the optional FFT ROM Pack, 
it takes less than 4 seconds to 
transform 1024 real data points into 
complex spectra.. .with the same 
14-digit accuracy found in all other 4052 
computation. With fast display of text 
and graphics that complements the fast 
computation. 

Choose our data communications 
option to reach into central data 
bases and extra computing power. 
Applications software, including excel- 
lent volumes for statistics and math, 
minimize development costs, while our 
copiers, plotters and file manager 
maximize your problem-solving power. 

Thir is one compact computer 
that lets you keep thinking big! For 
literature and additional information 
call Tektronix today. 
U.S.A., Asia, Australia, Central 8 South America, Japan 
T m i x ,  Inc. 
PO. Box 4828 
Portland. OR 97208 
Phone: 8OO/547-1512 
Oregon only: 8OO/452-1877 
Telex S10-467-8708 
Cable: TEKTRONIX 
Eumpe, Africa, Middle East 
Tektronix Eumpe B.V. 
Postbox 827 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312 
Canada 
Tektroni Canada, Inc. 
PO. Box 6500 
Barrie. Ontario L4M4V3 
Phone: 7051737-2700 
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Science Magazine in cooperation with 
Scherago Associates Announces 

The First Annual Conference 

COMPUTERS IN SCIENCE 
December 5-9, 1982-Conrad Hilton, Chicago, Illinois 

A program designed to deal with the impact of 
computing technologies on scientific research-the 1980's and beyond 

GOALS 
The primary goal of the meeting is to provide information about current 
computational techniques and how these techniques will influence the ways 
scientific research will be carried out in the future. The sessions will cover state of 
the art applications of existing technologies to specific areas of research. And, will 
also include some educated guesses as to how new developments will influence 
scientific research in the future. 
CHAIRMAN 
Dr. Dennis Smith-Research Associate, Dept. of Chemistry, Stanford University 

VICE CHAIRMAN 
Dr. Peter Friedland- Research Associate, Dept. of Computer Science, 

Stanford University 

ADVISORY BOARD 
Dr. C. Gordon Bell - Vice President Engineering, Digital Equipment Corp. 
Lynn Conway-Research Fellow & Manager ULSI, System Design Area, Xerox Corp. 
Prof. Edward A. Feigenbaum-Dept. of Computer Science, Stanford University 
Dr. Robert Kahn- Director lnformation Processing Techniques, 

Defense Advanced Research Projects Agency 
Prof. Robert Langridge-Dept. Pharmaceutical Chemistry, Univ. Cal-San Francisco 
Prof. Joshua Lederberg- President Rockefeller University 
Prof. Allen Newell-Dept. Computer Science, Carnegie-Mellon University 

Scientists or Computer Specialists who wish to make presentations at this meeting 
should contact: 

Dennis Smith, Ph.D.-Conference Chairman 
Stanford University, Dept. of Chemistry 
Stanford, CA 94306 

EXHIBITS 
A comprehensive exposition of equipment and software used in scientific computer 
applications will run concurrently with the conference. Company technical personnel 
will be on hand to assist attendees and to give demonstrations. 

For Registration and Exhibit lnformation write: 
Ed Ruffing, Convention Manager 

Scherago Associates, Inc. 
151 5 Broadway New York, NY 10036 (21 2) 730-1 050 
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shoyt and swubt. 
Now you can measure calmodulin levels accurately without taking a leave of absence to 
prepare the necessary antibody In ths  new kit we provide a highly specific, affinity- 
purified antibody - together with all the other matched and tested reagents vou'll need 
for running 100 assay tubes. 

Calmodulin [E51] RIA Kit 
Includes all reagents for the auantitation of 
calmodulin in <&acts derived from biolog- 
ical samples. A protocol for preparing the 
sample is provided in the instruction manual. 
Prior to shipment a standard m e  is generated 
for each lot of kits in a complete RIA procedure. 
The curve is included with your kit. Send for 
complete technical information by circling 
this inquiry number. 
Circle No 268 on Readers' S e ~ l c e  Card 

Other pretested RIA Kits from NEN 
Please use the inquiry number below to request information on these kits. 
,&Endorphin [*51] RIA Kit 
P-Lipotropin [*51] RIA Kit 
6-Keto-Prostaglandin F, [3H] RIA Kit 
Thromboxane B, [3H] RIA Kit 
Promegestone [3H] RIA Pak 
C~rcle No. 269 on Readers' S e ~ t c e  Card 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass and Intemat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 

@ New England Nuclear" 
a Du Pont company 
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THE SECOND ANNUAL CONGRESS FOR 

DNA RESEARCH 
15-17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA 

THE BILTMORE HOTEL 
CO-CHAIRMEN 

JOHN D. BAXTER('), BRIAN J. MCCARTHY(~), STEVEN K. NORDEEN(') 
(1) University of California, San Francisco; (2) University of California, lrvine 

The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal, 
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers, 
Inc.) Subjects will include: 

GENEREARRANGEMENT&DEVELOPMENT 
DNA SYNTHESIS 
REPETITIVE SEQUENCES AND TRANSPOSONS 
GENE TRANSFER, NUCLEAR RNA 
TRANSCRIPTION 
PLANTS 
EXPRESSION OF FOREIGN GENES IN MICRO- 

ORGANISMS 

SPEAKERS (Partial List) 
John Baxter Leroy Hood Alex Rich 
Un~vers~ty of Cahfornia, San Franc~sco Cahforn~a lnst~tute of Technology Massachusetts lnst~tute of Technology 

Marvin Caruthers Timothy Hall Gordon Ringold 
Un~vers~ty of Colorado Untvers~ty of W~scons~n Stanford Un~vers~ty School of Med~c~ne 

Pierre Charnbon Keiichi ltakura John Shine 
Centre Nat~onal de la Recherche Sc~ent~flque Austrahan Nat~onal Un~versity 

City of Hope Research lnst~tute 
Gerald Fink Philip Leder Allan Spradling 
Cornell University Ghrneg~e lnst~tute of Washmgton 

David Goeddel National lnst~tute of Child Health 
and Development Robert Tjian 

Genentech Un~vers~ty of Cahforn~a, Berkeley 

Robert Goldberg Brian McCarthy 
Un~vers~ty of Cal~forn~a, lwne 

Michael Wigler 
Un~vers~ty of Cal~fornla, Los Angeles Cold Sprlng Harbor Laboratories 

Benjamin Hall Steven Nordeen 
Un~vers~ty of Washmgton Un~verslty of Cahfornia, San Franc~sco 

Scientists interested in presenting poster papers may obtain abstract forms from Steve 
K. Nordeen, 671 HSE, University of California, San Francisco, CA 94143. 

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA SCI 

Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA. 

Please reserve space(s): Registration fee must be included. 
Will register On-Site (On-Site Registration will start on Sunday, February 14th 12:OO noon) 

Name 

Dept. 

Organization 

Street 

City Statelcountry Zip 

Telephone: ( ) 

Return to: DNA, c/o Schera o Associates, Inc. 
1515 Broadway, t e w  York, N.Y. 10036 
Tel: (212) 730-1050 
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It you already own a ZXBO 
the SDnclak 2x81 The 8~ Extendad BASIC 

chip used in the 2x81 is availabl 
S a plug-in replacement for your 
80 for only $39.95, plus Mipping 
handling-camplete with new ke 

rd overlay and the 2x81 manual. 
So in just a few minutes, with no 

F- special skills or tools required, you can 

assembled. L Q . b upgrade your 2x80 to have all the 

Don't let the prke fool you. The 
* - +  ' powerful features of the M81. (Ysu'll 

," 

2x81 has just about everything you 
h have everything except continuous dis- 

could ask for in a personal computer. nd scientific functions 12"' play, but you can still use the PAUSE 
accurate to 8 decimal places and SCROLL commands to get moving 

A br8tlkthrough 
in pereonat loomputma Unique one-touch entry of key w o t ~  graphics.) 

The DC81 is a major advance over like PRINTI RUN and LIST With the 8K BASK chip, your 

the original Sincla4r ZXWthe  world's D Automatic syntax error detection and ZXW wl l  also be equipped to w e  the 

largest selling personal computer and easy editing M Printer and Sinclair software. 

the first for under $200. Randomize function useful for botl 0rdw.tmrbk." 
~n fact, 2 x 8 ~ s  new 8~ Extended games and serious applications W ~ ' U  give you 10 days to try out 

BASIC offers features found only on com- interfmeforZXPfin!er 
e ZXgl. H you're not compfefely satis- 

puters costing two or three times as much. . IK expandableb 
The 2x81 is also very convenient fied, just return it to Sndeir Reeearch 

Just look at what you get: . continuous display, including moving to use. It hooks up to any television set and we'll give you a full refund. 

to produce a clear 32column by 241ine And if you have a problem with 
graphics 

Multi-dimensional string and numerical diapfay. And you can use a regukr your ZX81, send it tr, $fnclair Research 

arrays casette recorder to store and recall within 90 days and we'll repair or replac 

*PIUS shippmg and handbng Price includes conwetors programs by name. it at no charge. 
tor TV and caglate. AC adaptor. and FREE manual .'Does not apply to 2x81 luts 

NEW SOFmARE:Sinclair has clair ZX I& MEMORY MODWE: UC81 MANUII;L: Ths ZX81 
published pre-recorded pro- Printer th your ZX81. Likeany powerful, full fledged comes with a comprehenslve 

ASIC. It will computer, the 2x81 is expand- 164-page prOgramming guide 
ZX81, or ZX80 with 8K BASIC. future able. Sinclair's 16K memory and operating menual de- 
We're constantly comlng out 190. module plugs right onto the signed for both beginners and 
with new programs, so we'll back of your ZX81 for 2x80, ex erienced computer users. 
send you our latest software with or without 8K BASIC). A h0.95 value if'* v n w i  free 
catalog with your: computer. Cost is $99.95, plus shipping with the ZX81 

and handling. 





~anier introduces 
t l  the No Prc--~m tvnewriter 

u l 

for your technical typing. 
Want to get your typing back faster 
than ever before? NO PROBLEM 

Want to type Greek and math 
symbols right on the screen? 
NO PROBLEM 

Want to tvDe and edit multi-level 
equations bith typewriter 
simplicity? NO PROBLEM 

Most typewriters -even many of the 
est electronic models - are limited to 

,ask typing. 
But the Lanier No Problem 
ectronic Typewriter is multi-use, 
th extraordhary powers for 
:hnical and scientific typing. 

N o  Problem typing- 
a better way to type. 

The No Problem concept 
To begin with, the No Problem 

typewriter speeds up the typing of your 
proposals, manuals, and reports like no 
ordinary typewriter can. 

It eliminates typing rough drafts on 
paper. Pages are prepared on a TV-like 
screen instead. 

Changes and corrections are made 
right on the screen. So no whiteouts. 
No retyping. No false starts. Whole 
paragraphs can be moved with the 
touch of a few keys. 

Letter quality printing is done at up 
to 540 words per minute. 



With the No Problem typewriter, 
one typist can now do work as fast as 3 
or 4 people using ordinary electric 
typewriters. 

Plus, the basic intelligence for the 
No Problem typewriter is contained on 
No Problem Smart Discs!" So future 
functions and im~rovements can be 
added with new Smart Discs as they 
are developed. 

One typewriter or a shared system 
The No Problem Shared SystemTM 

offers you even greater typing 
capabilities. 

N o  Problem Shared System 

Typewriter 
Stations 

Central 
Memory Unit 

The heart of the system is the Central 
Memory Unit. It can store up to 30,000 
pages, giving you lower storage costs 
per page, and eliminating the need for 
typists to handle numerous discs. 

You can start with one or two 
typewriter stations connected to the 
Central Memory Unit, and add 
typewriter stations or printers as your 
needs increase. 

There is also an attractive economic 
factor in sharing printers and other 
equipment. 

Advanced features 
Consider the old method of 

incorporating complex mathematical 
equations into your copy: leave the 
space blank, then hand letter them in 
after the page was typed. Or, you could 
run to the ~ h o t o c o ~ i e r .  then "cut and 

A .  

paste." 
With the No Problem Shared 

System, you can incorporate and edit 
virtually any equation you may 
encounter-right on the screen. It will 
display 256 different characters, 
including Greek and math symbols. 

Line drawings can be constructed on 
the No Problem screen, too. 

The No Problem Shared System 
automatically selects left, right or 
center page position for numbers, and 
chapter names on even and odd pages. 
Repagination automatically updates 
section numbers to accommodate your 
additions and deletions. 

Advanced editing automatically 
positions footnotes on the proper page. 

And the printing of the No Problem 
Shared System approaches typeset 
quality and flexibility. Proportional and 
bold printing, to fit any format or width, 
is easily done. Even in two typestyles 
and two colors on the same page at the 
same time. 

Most of all, the No Problem Shared 
System can improve your cost/ 
performance ratio dramatically with its 
increased workpower. 

Modular design protects your 
investment 

You can add Shared System 
typewriter stations, standalone No 
Problem typewriters, printers and 
Smart Discs to your office at will. 

So your investment will continue to 
be a money-making problem solver as 
long as you own the equipment. 

The No Problem demonstration 
Your Lanier representative won't 

waste your time with a memorized 
sales pitch. 

We would rather show you how No 
Problem typing can solve your 
problems. 

Send us this coupon and we'll call 
immediately to set up an appoihtment. 
Or call toll free@()()) 2ql-1706. 

Except in Alaska or Hawaii. In Georgia, call 
collect (404) 321-1244. 

The N o  Problem Shared System'" adds 
new capabilities to the already 
versatile N o  Problem concept. 

The No Poblem 
Electronic Typewriter 

LANIER BUSINESS PRODUCTS. INC 

It does more than just type. 
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I want to see Lanier N o  Problem typing in I 
I action? NO PROBLEM. ! 
I Send us the information below and a I 
I Lanier representative will call for an I i appointment. I 
I Name Title I 
I I i Phone I 

Best Time To Call 
I 
I 

Address County - 
I 
I 

I City S t a t e z i p -  I 
1 What kind of typing or word processing I 
! system are you using now? I 

I 

Lanier Business Products, Inc. 
1 
I 1 1700 Chantilly Dr. NE, Atlanta, GA 30324 1 

i 1979 Lamer Busmess Products, Lnc 439-EB2 I 
L-,,,----,-,,,,,,,J 





DON'T JUST 
SIT THERE 
WORRYING ... 
PHONE TlAA (TOLL FREE) 
FOR HE14 RIGHT AWAY! 

Perhaps a new baby, or a blg mortgage debt, or a 
recent salary Increase, or just plan double-d~g~t mflatlon has 
you worrled that the life Insurance coverage you presently 
malntaln for your famlly Isn't enough to take care of them 
the way you do Whatever your concern, you can get help 
by phonlng the TlAA L~fe lnsurance Advlsory Center and 
talking with an lnsurance Counselor 

Every week hundreds of your colleagues in educa- 
tlon call these tralned TlAA professionals to dlscuss such 
questions as 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 

prov~des to the educat~on and research communit~es 
It's a fact that most educators wlth a famlly to rase 

and educate are ser~ously undermured, and lnflatlon Isn't 
hetplng They need as much lmmedlate famlly protection 
as they can get for the~r money That's why our counselors 
frequently suggest low-cost TlAA Decreaslng Term pollc~es 
when tt's clear that a slzable chunk of new coverage IS 
essenttal 

Just $167 a year* buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

Thls example IS drawn from the following table ~llus- 
tratlna yearly costs for different ln~tlal amounts of ~rotect~on 

What would it cost? on thts plan 
There's no obllgatlon of course. it's part of the servlce TlAA 

TlAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 
I 

I Issued to a man aged 

$50,000 Policy $100,000 Policy $150,000 Policy 
25 35 45 1 25 35 45 1 25 35 45 I Issued to a womanaged 30 40 50 1 30 40 5 0 L  30 40 50 

*Annual premium, less cash dividend payable at the end of policy year on current scale Dividends cannot be 
guaranteed or estimated for the future, but TlAA has paid dividends every year slnce ~ts founding in 1918 

Annual Premium $9350 $16400 $37350 
Yearly Cash D~v~dend 4200 7050 148 0 -- 
Yearly Net Cost* $51 50 $ 93 50 $22550 

So you see, there's no reason to worry. At costs like 
these you can comfortably afford togive yourfamily all the 
protection they need. 

$187 $328 $747 $28050 $49200 S1.12050 
fi 3 16600 251 50 484 00 --- 

$ 83 $167 $431 $11450 $240 50$ 63650 

For answers to your questions, dlal TOLL FREE 
800-223-1200 (In New York call collect 212-490-9000] If you 
prefer to recerve lnformatron by mall, just frll out and send 
the coupon at the rrght 

Eligibility for TIAA IS extended only to employees of 
colleges, unlverslties, private schools, and certaln other 
nonprofit educat~onal or scientlflc organlzatlons, and to the 
spouse of such an employee when more than half of the 
comblned earned Income of husband and wlfe IS from a 
quahfylng rnstrtutlon 

Established as a Nonprofit Service Organ~zation 
by the Carnegie Foundation 
for the Advancement of Teaching 

O - I m  

5202 I L~fe lnsurance Adv~sory Center 
I 

Teachers lnsurance and Annu~ty Assoc~ation 1 730 Third Avenue, New York NY 10017 
I 

1 Please send me more information about low-cost TlAA hfe 
I 

nsurance including personal ~llustrat~ons of polices for my I I age as indicated below 
Decreas~ng Term 5-Year Renewable Term I 0 Whole Life 

I 
I Please print 

I 
I I 
I 

Name T~tle Date of Birth I 
I Address I 
I city State ZIP 

I Nonprofit Educat~onal or Scient~fc Employer (college, unl- 
I 

I vers~ty, private school, etc ) I 
I 

If your spouse is also eligible according to rules at left. I I please provide I 
I I spouse's name and date of birth 

m m m m m m m m m m m - m -  I 
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PLENUM BOOKS 
IN COMPUTER SCIENCE 
THEORETICAL TOPICS IN 
COMPUTER SCIENCE 

I I PRINCIPLES OF DATA SECURITY I 
by Ernst Leiss. Universitv o f  Houston 

APPLICATIONS OF MODERN 
TECHNOLOGY IN BUSINESS 
series editor: Howard L. Morgan, University of 
Pennsylvania 
Provides the necessary background for sound business decisions 
regarding the effective application of information systems and 
related technologies. 

DATA BASE ADMINISTRATION 
by Jay-Louise Weldon, New York University 
262 pages, illus., 1981, $22.50 

APPLICATIONS OF 
COMMUNICATIONS THEORY 
series editor: Robert W. Lucky, Bell Laboratories 
Focuses on mathematical methods of communications analysis 
without confronting the reader with highly abstract mathematics. 

COMPUTER NETWORK 
ARCHITECTURES 
AND PROTOCOLS 
edited by P. E. Green, Jr., IBM Research Center, 
Yorktown Heights, New York 
approx. 700 pages, illus., 1982, $59.50 
-- 

ADVANCES IN INFORMATION 
SYSTEMS SCIENCE 
Volume 8 
edited by Julius T. Tou, University of Florida, 
Gainesville 
Provides a unified framework for interdisciplinary subject matter 
in computer and information science, systems analysis, 
mathematical physics, and pure and applied mathematics. 
348 pages, illus., 1981, $42.50 

ADVANCES IN DATA BASE THEORY 
Volume 1 
edited by Hewe Gallaire, Ecole Nationale Supkrieure de 
l'A&ronautique et de I'Espace, France, Jack Minker, 
University of Maryland, and Jean Marie Nicolas, 
Centre d9Etudes et de Recherches de Toulouse, France 
Presents papers by renowned investigators delineating recent 
results and discussing significant aspects of data base theory. 
440 pages, illus., 1981, $49.50 

For more information on these and other titles write to the 
Advertising Manager 
PLENUM PUBLISHIING CORPORATION 

233 Spring Street 
New York, N.Y. 1001 3 

ADVANCED APPLICATIONS IN 
PATTERN RECOGNITION 
series editor: Morton Nadler 

THE IBM RESEARCH 
SYMPOSIA SERIES 

THE PHYSICS OF 
MICROFABRICATION 
by Ivor Brodie and Julius J, Muray, SRI International, 
Menlo Park, California 
A comprehensive overview of the basic ideas and technologies 
involved in microfabrication. 
approx. 500 pages, illus., 1982, $49.50 

COMPUTER APPLICATIONS IN 
THE EARTH SCIENCES 
series editor: Daniel F. Merriam, Syracuse University 
Establishes a clearly defmed relationship between quantitative 
methods and the earth sciences, thus providing guidance for 
h r e  research. 

CALCULATING WITH BASIC 
by Raymond Guido 
80 pages, illus., $8.95 (paperback) 

UNDERSTANDING 
MICROCOMPUTERS AND 
SMALL COMPUTER SYSTEMS 
by Nat Wadsworth 
312 pages, illus., $8.95 (paperback) 

INTERNATIONAL JOURNAL OF 
POLICY ANALYSIS AND 
INFORMATION SYSTEMS 
editor: S. K. Chang, University of Illinois at 
Chicago Circle 
Subscription: Volume 6, 1982 (4 issues), $60.00 

INTERNATIONAL JOURNAL OF 
COMPUTER AND 
INFORMATION SCIENCES 
editor-inchief: Julius T. Tou, University of Florida, 
Gainesville 
Subscription: Volume 11, 1982 (6 issues), $155.00 

forthcoming 

OFFICE AUTOMATION: 
A USER-DRIVEN METHOD 
by Don Tapscott, Tngon Systems Group 
A method for closing the gap between the users and providers of 
the new ofice technologies, a "user-driven design" for integrated 
ofice systems. 

740 Circle No. 26 on Readers' Service Card SCIENCE, VOL. 215 



SERIES 1200: Selected Features & Specifications 

COMPUTER: 12 '0 1 2 0 0  . I 2 8 0  

Word Size: 
Memory: (120KB to 1.32MK) 
Memory Access Time: 
Extended Precision: (Software-assisted) 
60-bit accumulator: 
Hardware MultiplylDivide: 
Hardware Bit Invert: 
Normalized Shift: 
Multiprocessor: 
Priority Vectored Interrupts: (7) 
Direct Addressing: (All Memory) 
Indirect Addressing: (Multiple & Auto Inc~ 
Indirect Threaded Code: 

20-bit 
120KB Standard 
250nsec 
Optional 
Standard 
Standard 
Standard 
Standard 
Optional 
Optional 
Optional 

rement) Optional 
Optional 

20-bit 
200KB Standard 
250nsec 
Optional 
Standard 
Standard 
Standard 
Standard 
Opt~onal 
Standard 
Standard 
Standard 
Standard 

20-bit 
200KB Standard 
250nsec 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 

PERIPHERALS: 

Disk: fixed, flexible, removable, maximum storage 600MB 
Tape: magnetic (IBM compatible format) 
Display: Printer, Plotters, oscillographic display terminals 
Data Converters: Pulse counting, full range of analog-to-digital converters from 16-bit lOOKHz to 8-bit 20MHz 

110 Communications: 

Asynchronous, Bisynchronous, Direct Memory Access, Multiport Memory, Selectable line speeds, Autodial 

PROGRAM APPLICATIONS SOFTWARE, 
SYSTEMS SOFTWARE LANGUAGES SPECTROSCOPY SPECTRAL LIBRARIES 

Operating Systems BASIC Nuclear Magnetic Resonance IR with Chemical & Physical 
Communications FORTRAN Electron Paramagnetic Reson Properties (Direct Access) 
Floating Point Interpreter PASCAL Optical; IR, UIV, CD, Raman 13 C-NMR (Direct Access) 
ForewardlReverse FFT FORTH Mass Spectrometry Mass Spec (Remote Access) 
Spectral Data Base Management MODULA-2 ESCAIAUGER 



Easv as 1.2.3. 
 hi new ~ h ~ e n e @  Analytical Filter Unit and Filter Funnel are the latest additions to our 

proven line of disposable filterware. Like Nalgene sterilization filter units, theseanalytical units are 
preassembled and presterilized, ready for immediate use. 

After filtration, you can easily smp the cup of this analytical unit from its receiver. Then 
retrieve the membrane with sterile forceps for analysis or culturing. There's no cleaning, preparation, 
or sterilizing required. Uncomplicated design helps avoid error and conmination. Both the 
d y t i c a l  filter unit and our new filter funnel are compkete, disposable membrane filter systems, 
designed for your convenience. 

Save time, trouble and money. You can order the Nalgene Analytical Pilter Unit (Type A, 
Cat. No. 130) and Filter Funnel (Type m a t .  No. 140) from a single source-your lab supply dealer. 

Free These are only two of our many new analytical and s t d a t i o n  filter 
products. For complete information, ask for our latest Nalgene filterware 

1lreram. Contact your labware dealer or circle tbe re& service number below. 
Ndge Company, Nalgene hbware Department, Box 365, Rochesteq New York 14602 

N@Piliw~areintendpdfbrlcrbavrBory~sc~.N~tfbrinoi~ro~sisorpmenterals. 





/orax 
next step, in Acro 

ZONAX: so smart, it's simple! Because the optics are Zeiss, they're the best ~n m e  
world. They're accompanied by the finest selection of 

You can use ZONAX from the moment you set it up. No accessories. You get everything that the Great Ni3me h;l 
programming to learn! Data analysis at your fingertips. Optics can offer: engineering of the highest precbion 

and expert service nationwide from factory-tdned 
ZONAX respects optics! personnel. 



INTER- 
FACES. 

For more information, 
contact us at : 

. . . . . :;;;. ; 0;. Molecular 
.:.:.* . :::: Design Ltd. .*:.. . #  . 
1122 B Street Telephone: 
Hayward, California (415) 581-1996 
94541 Telex: 

470-631 

Clrcle No 236 on Readers' S e ~ ~ c e  Card 

concern for the monkeys under Taub's 
care and unconnected with efforts to  
disrupt biomedical research on animals, 
even though "the issues in the trial all 
had to do with animal care." 

ADRIAN R. MORRISON 
PETER J.  HAND 

Department of Animal Biology, 
School of Veterinary Medicine, 
University of Pennsylvania, 
Philadelphia 19104 

A number of recent events have fo- 
cussed on welfare concerns for experi- 
mental animals. Holden's excellent ac- 
count "Scientist convicted for monkey 
neglect" describes the lack of veterinary 
care provided to 17 surgically treated 
monkeys that led to the suspension of 
funds from the National Institutes of 
Health (NIH) and a court conviction 
under the state anticruelty laws. At the 
13 and 14 October congressional hear- 
ings of the subcommittee on science, 
research, and technology, this monkey 
case was discussed in some detail. Sub- 
committee chairman Douglas Walgren 
called for suggestions for measures that 
would improve humane standards for 
laboratory animals. The conference of 
the Scientists Center for Animal Wel- 
fare, held from 11 to 13 November, ad- 
dressed the responsibilities of scientists 
toward experimental animals and ana- 
lyzed the review procedure currently 
used. 

The following ten recommendations 
are proposed. They are based, in part, on 
recommendations from the conference 
of the Scientists Center for Animal Wel- 
fare and, in part, on my personal convic- 
tions. 

Inasmuch as there is general agree- 
ment that proper care and use of experi- 
mental animals is desirable, it is recom- 
mended: 

1) That public and private funding 
agencies use consultants with expertise 
in animal issues to review selected grant 
proposals that pose special concerns; 

2) That funding agencies require in- 
vestigators applying for grants to specifi- 
cally address animal issues; 

3) That accreditation of institutions by 
the American Association for the Ac- 
creditation of Laboratory Animal Care 
be fostered; 

4) That more funds be allocated by 
public and private sources for upgrading 
animal facilities; 

5) That training courses be provided 
to scientists to increase their sensitivity 
and knowledge about animal care poli- 
cies: 

6) That institutional animal care com- 
mittees be composed of members with 

broad representation of viewpoints and 
who have no conflict of interest; 

7) That inspection and review proce- 
dures by the federal government be im- 
proved; 

8) That a central office be established 
within the federal government to  coordi- 
nate federal activities affecting proper 
use and care of experimental animals; 

9) That current policies be reassessed 
to see if additional requirements would 
be beneficial to ensuring high standards 
of humane animal care; and 

10) That on a prospective basis, an 
evaluation be made of the peer review 
system for animal welfare concerns. 

Given appropriate leadership and re- 
sources, I believe that support for most, 
if not all, of the above-listed recommen- 
dations would be forthcoming from the 
biomedical community. As a result, the 
quality of animal research would be en- 
hanced and the accountability of scien- 
tists to the public would benefit. 

F. BARBARA ORLANS 
Scientists Center for Animal Welfare, 
Post Ofice Box 3755, 
Washington, D.C. 20007 

Aspartame in Canadian Soft Drinks 

Imagine my surprise, while swilling 
down a can of an aspartame-sweetened 
Tab, to read the following statement in 
R. Jeffrey Smith's article "Aspartame 
approved despite risks" (News and 
Comment, 28 Aug., p. 986). "The addi- 
tive . . . will not be used in soft drinks 
because Searle has yet to find a way of 
keeping it stable for the duration of a 
soda's shelf life." How was the trick 
pulled off (one assumes) in Canada, 
where drinks sweetened with aspartame 
have already hit the market? Smith's 
interesting article could have been im- 
proved by consideration of such regula- 
tory decisions in countries other than the 
United States. 

HENRY L .  ROEDIGER, 111 
Department of Psychology, 
University of Toronto, 
Toronto. Canada M5S 1Al  

The impetus for putting aspartame in 
soft drinks was much greater in Canada, 
where saccharin is banned for such uses. 
A spokesman for Searle says that the 
shelf life issue requires additional study 
before aspartame can be introduced into 
sodas in the United States. Canadian soft 
drink manufacturers, who studied the 
issue independently, say no further 
study is needed and no problem exists. 

-R. JEFFREY SMITH 

SCIENCE, VOL. 215 



I m r -  - processing systems 

Grinnell has them all. for almost any app~~ca t i on :  from simple black and white line drawing 
to ful l  color image processing. Select a packaged system. or configure one "your way." 

GMR 270 Series: 512 x 512 frame buffers and full color pipeline image 
processing systems. 

GMR 260 Series: 1024 x 1024 frame buffers for greyscale. black and white. 
pseudo color and full color. 

GMR 27 Series: 256 x 512 to 1024 x 1024 high speed. modular graphic 
and image display systems. 

All systems are available in both U.S. and European versions. with plug-compatible interfaces 
to most minicomputers (including DEC. Data General and PRIME). Proven system designs ensure 

reliability, and an expanded FORTRAN library and driver package makes operation easy. 
So, whether you need a complete system, or just a card set to embed in a larger system. Grinnell 

has an opt imum cost performance solution. For complete specifications and or a quotation. 
call or write today. 

NELL SYS1 €AS 
2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145 I 
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MflCHiMES THRT LERRM.' 
To infuse the computer with adaptive- 
learning responses.. . 
This is an ongoing mission of the 
Applied Sciences Division of Flow 
General Inc.. a multi-talented world- 
wide leader in high technology. 
With "smart" instruments . . . with 
machines that "learn . . . wi th ana- 
lytic and programming skills far in 
advance of the expected. 
Within the Flow General family of 
companies, we are actively engaged 
in: remote control communications 
. . . remote and robotic controllers 
. . . process monitoring and con- 
trol . . . defense guidance sys- 
tems . . . software validation 
of computer programs . . . 
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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, ~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 wlth whlch the 
authors are affiliated. 
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Computers and Electronics 
This special issue of Science is devoted to an assessment of the revolution 

in computers and electronics. Essays on topics of special relevance to the 
scientific, technical, and medical communities are included. The computer 
revolution has had profound effects on instrumentation and on the collec- 
tion, analysis, and storage of data. Changes in modes of communication 
among scientists are occurring and more are in prospect. 

Scientific instrumentation evolved rapidly during the past two decades. In 
many instances, sensitivities increased by several orders of magnitude. It 
became possible to make new kinds of measurements, for example, in 
studies of phenomena that occur in 10-l2 second or less. Instruments 
containing dedicated microcomputers became common. In this issue Enke 
points to potential avenues for further improvement. He discusses the use 
of the computer to free us from the limitations imposed when we must 
attempt to hold all variables except one constant during a measurement. 
The computer also frees us from the necessity of finding sensors that are 
linear in the quantity measured. Another example is the use of the computer 
to extend by a factor of 100 to 1000 the already great sensitivity of mass 
spectrometry. The mass spectrometer can be set by the computer to 
monitor a parent-daughter mass combination and disregard potentially 
interfering substances. 

Present-day instrumentation can obtain and record enormous amounts of 
data. The volume of these data is so great that computers and associated 
memory devices have become essential in data management. There is a 
need for both on-line and archival storage. At present, wide use is made of 
magnetic disk storage systems. However, optical and video disk technolo- 
gies that are under development promise enormous storage capabilities at 
extremely low costs per bit. Already video disks 12 inches in diameter are 
available that contain 54,000 frames. In this issue Goldstein tells of activities 
of many companies in developing optical disks, one of which is designed to 
store 200 billion bits of information or the equivalent of about 500,000 pages 
of text. Video and optical disks will have an important role in storage of 
scientific information, and they may provide a new publication mechanism. 

A large fraction of the total number of scientists active in research or 
development have ready access to computers. Many have terminals near 
their desks, and increasing numbers have them at home. By using telephone 
or other linkage, it is possible for them to send electronic mail to distant 
colleagues and to tap into a very large number of databases. For the transfer 
of large amounts of data, special links are needed. Most of the databases 
available are bibliographic and nonscientific. An important example of one 
that is useful in biomedical research is the base maintained by the National 
Library of Medicine, which provides coverage of the world's medical 
literature. The development of scientific numerical databases has been 
slow, but they are being formed and they will be valuable. 

A decade ago, the telephone was the crucial link between members of 
invisible colleges. Among those who are familiar with computers, there is 
the beginning of an evolution toward using computer networks as the crucial 
linkage. In this issue Newel1 and Sproull discuss conditions necessary for a 
successful computer network. The pioneering example was the ARPANET, 
which has served needs of computer scientists and given rise to electronic 
mail and valuable interaction among the participants. The network links a 
number of universities, national laboratories, and other installations. An- 
other network is SUMEX-AIM (Stanford University Medical Experimental 
Computer-Artificial Intelligence in Medicine). It links a group of medical 
scientists distributed around the country who are concerned with computer 
applications in medicine. Recently, a group of geneticists formed a network 
(GENET) to make use of computers in work related to recombinant DNA. 
Other networks have been authorized or are being planned. 

-PHILIP H. ABELSON 



Why do more lab managers, worldwide, 
specify Kelvinator refrigeration 

over all other brands? 
Because they know they're getting more 
than just a reengineered kitchen refrig- 
erator or freezer. Kelvinator designs all of 
their refrigeration units specifically for 
laboratory use. 
Because they rely on the value Kelvinator 
builds into every Ultra Cold Storage 
Freezer, Chromat raphy Cabinet, Blood % Bank, Flammable aterial Storage 
refrigerator or freezer or cold room. 
Because they've learned they don't have 
to worry about reagents, tissue samples, 
and flammables being warm when they 
should be cool. 
Because they know that dealing directly 
with the Kelvinator laboratory refrigera- 
tion specialist instead of a lab supply 

salesperson means that their new lab 
or replacement equipment is going to fit 
their need. They aren't going to be over- 
sold or undersold. 
Because they know that Kelvinator 
stands behind their product. If something 

7 oes wrong, their laboratory refrigera- 
ton specialist takes care of it - no 
middlemen. 

So, if you are planning a new laboratory. 
expanding your existing facility or just 
replacin existin equipment call us 
at 4-800358-7627. In Wisconsin call 
4 14-682-0 156. 
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Captions for Divider Pages, 

Computers and Electronics 

Computers and Electronics 

Page 754-Portion of computer memory chip that can store 288,000 bits of information [IBM, Armonk, New 
York] 

Graphics and Software 

Page 766-Robot ant, an example of the high image quality needed in computer-generated effects for feature 
films. The ant, designed by Dick Lundin, is a 4lst-century construction machine in "The Works," a feature- 
length computer-animated film in production at the New York Institute of Technology. [Dick Lundin and 
Lance Williams, New York Institute of Technology, New York] 

Scientific Research and Medicine 

Page 784-Positron emission tomograph depicting glucose metabolism (red), disruption of the blood-brain 
barrier (yellow), and normal scalp uptake of rubidium-82 in a patient with a brain tumor (green). [Donner 
Laboratory, University of California, Berkeley] 

Business and Industry 

Page 807-Two robots working in coordination to assemble relay. [Westinghouse Electric Corporation, 
Pittsburgh, Pennsylvania] 

Communications and Personal Services 

Page 830-Two microcomputers (at top, a packaged four-bit device and at right an unpackaged 32-bit device) 
and a wafer containing more than 100 microcomputer chips. The background suggests pulses of digital 
information. [Bell Laboratories, Short Hills, New Jersey] 

Information Storage and Retrieval 

Page 856-Pits in tellurium film used in preparing optical digital disks. [Philips Laboratories, North 
American Philips Corporation, Briarcliff Manor, New York] 
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