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False color infrared image produced by 
displaying 5- ,  lo-, and 20-micrometer 
images on the blue, green, and red guns 
of  a cathode-ray tube showing a new- 
born star in the core o f  the W3 Molecu- 
lar Cloud. The shell-like structure is 
produced as a luminous young central 
star, visible at 2 (white star), and dissi- 
pates its protostellar cocoon through 
radiation and stellar wind pressure. 
The dark central hole indicates a low- 
density region swept clean by the stel- 
lar wind; reddening around the outside 
o f  the shell indicates cooler outlying 
dust grains. The region is invisible to 
optical telescopes. (North is at the top; 
east is to the left.) See page 823 [R .  D. 
Gehrz, G. L. Grasdalen, and J .  A. Hack- 
well, Wyoming Infrared Observatory] 
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CAPPPL 
AmHyharMhdIltdl-- 
F(abl)n Fragments; Conjugated 
to: Fluorescein, Rhodamine, 
Rhodamine X, Texas Red", 
Peroxidase, Alkaline . Nuclease S, Phosphatase, 
Phosphatase, and Biotin. Phosphodiresterase, 

--,:. -,.>-,: Polynucleotide Kinase and 
Ligase, Ribonuclease A 81 TI, RNA 

APPH 
Polymeram, Terminal 
Transfesferase, Restrlctiin En ymes. 

to: Human Immunoglobulins, ~~ 
Platelets, HLA Antigens, P-hCG, Nudeic Ad& 
ar -Antitfypsin, Factor Vlll Related Deoxyribonucleic Acids, 
Antigen, Herpes I & Herpes II, Ribonucleic Acids, Cloning 
Prothrombin, Mouse Vectors, Linkers, Converters, M-I 3 
Immunoglobulins. Sequencing Primer. 

: iv oleculaware, from Cappel and 
Worthington - to& for molecular 

eve1 research. . .for fluorescent and 
enzyme immunoassay, for recombinant 
DNA modification, tissue dissociation, 
protein structure studies, cell slrd~ce 
research. . . and more. 
CooperBiomedical, a trusted name that 
stands for'high quaw products and fast 
relkbb senrice is committed to the 
development of improved methods for the 
genwc engineer and mdecular biologist. 
Through Coppel and Worthlngtm products, 
CooperBioMical is abte to pr- strong 
technical support, informative publications, 
complete customer service and a full mngs 
of molecular tools for remarch. 
Molecularware, from Capped and 
Worthington, tmls for modecular 
research.. . For more information call 
Technical Service tdl-beg 800/523-7620. 

1 . ! I  I I I 

*q 3iomedcal 
Aw&ion '- &: Lds~".-. ..MI, lnc. 

$ Ohe T~h%+bgy Courl 
M a b m , P A f ~  78 
Mdecula~wre is a T r a d m M  of Cooperl)iamedical 
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A new catalog that's much 
more than a catalog from 
Pel-Freez. 

The future is arriving at break- 
neck speed. Cell fusion, genetic 
engineering, molecular biology are 
expanding the frontiers of biomedi- 
cal research at an exponential rate. 

For over thirty years, we at 
Pel-Freez have shared a commit- 
ment to the future with biomedical 
researchers across the country. 
That's why we are extremely proud 
to announce the publication of 
our new catalog- Fronties in 
Biomedical Research. 

Exdng, unique format- 
ensyto rend, easy to use. 

To meet the challenge of the future, 
you often need more than just a list- 
ing of products. You need a prod- 
uct's origin or species, processing 
technique and even in some cases, 
how to use it most effectively. You 
get dl this in Frontiers in Biomedical 
Research-and all at your fingertips. 
No more cross-referencing or 
time-consuming phone calls. 

Over 2,000 important 
products for today's 
researcher. 

Frontiets in Biomedical Research 
contains comprehensive, up-to-date 
information on monoclonal anti- 
bodies, affinity-purified antibodies 
including soluble complexes and 
mouse-host antisera, custom anti- 
sera service, purified proteins, rabbit 
complement and HLA products, and 
animal bloods and tissues. 

Pel-Freez makes major 
commitments to 
immunology. 

Our job is to deliver the products 
and up-to-the-minute information 
you need to do your job. Fronties 
in Biomedkd Research contains a 
significant number of new products 
representing additional major 
commitments to the field of im- 
munology: a complete line of 
monoclonal antibody detection and 
screening agents, PAP and GAG 
soluble complexes and an expanded 
line of conjugated immunochemical 
products. Also histocompatibility 
and rabbit complement products. 

A resourn you can count 
on from an established 
source you've come to 
trust. 

Frontiers in Biomedical Research is 
not like any catalog you've ever seen 
or used. In the hands of a competent 
biomedical researcher, it is an invalu- 
able resource that delivers a com- 
plete and current line of biomedical 
products. 
Our thirty years of customer senrice 
have taught us a few good lessons. 
Convenience, consistency, reliability 
-they're all here in Frontiers in 
Biomedical Research. 

Order your free copy today! 
Why wait? 
Use our toll-free number and your 
copy will be in the mail today. 

Call 1-800-643-3426. 
(In Arkansas, call collect: 
1-501-636-2244.) 

P.O. Box 68 
Rogers, AR 72756 
TWX: 91 0-720-7849 
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What is retained on the filter surface 
is often more critical than what passes 
through the filter. For those sensitive 
applications where the filter is the test, 
membrane filters must meet strict criteria 
such as: binding and wetting uniformity, 
extroctables content and, in some cases, 
surface characteristics for eff icient colony 

rowth. Millipore offers membrane 8 xs, sheets, and rolls that meet 
your requirements. 

I I 
For example, Millipore Type HAHY 

hybridization membranes are optimized 
for Southern blotting. Millipore Type HATF 
membranes are low in toxicity for cell 
growth where cell viability is critical. Other 
Millipore membrane filters have specific 
binding characteristics for radioassays. The 
benefits of Millipore laboratory filter prod- 
ucts have been well documented and are 
referenced in hundreds of technical articles 
in leadinn scientific journnlc. 

I... 
For a copy of our Filter Selection Wall 

Chart and information on technical 
and professional articles 
from our computerized 
data-bank, contact Milli- 
poreTechnical Services toll- 
free at 800-225-1380 
(In Massachusetts, dial 
617-275-9200) or writ 
Millipore Corporation, 
Bedford, MA 01730. 







reverse 
transcriptase 
will reverse 
your thinking. 
If working with reverse transcriptase 
has been a series of reverses for you, 
maybe you've been depending on 
an undependable source. BMB has 
four good reasons why we should be 
your source for reverse transcriptase 
( M I :  
Purity You get only the enzyme 
reaction you want, because BMB 
reverse transcriptase is stringently 
tested to assure its freedom from 
DNase and RNase. 
Reliability You get the results you 
expect. BMB reverse transcriptase is 
tested for full-copy cDNA synthesis 
with globin mRNA. 

Activity You get the reaction kinet- 
ics you need, because BMB reverse 
transcriptase activity is defined in units 
you can depend on (incorporation of 
1 nmol dTMP in 10 minutes). 
Service. You get the materials you 
want and the help you want when you 
want them, because BMB knows that 
the quality of our service can be just 
as important as the quality of our 
products. When we promise you qual- 
ity biochemicals, helpful service, and 
fast delivery-we deliver. 
For further information on this new 
preparation of reverse transcriptase, 
call BMB toll-free at 800-428-5433. 
Our Technical Services Department 
will be happy to send you additional 
information and answer all your 
questions. And if you don't yet have 
a copy of our 1984185 biochemicals 
catalog, we'll be glad to send you one. 

BMB.. . committed to your growing 
needs in biotechnology 

Boehringer Mannheim Biochemicals 
7941 Castleway Drive 
P,O. Box 50816 
Indianapolis, IN 46250 
Tel 317-849-9350 
800-428-5433 toll-free 
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~ c i ~ a l c l  A Revolutionary 
Software Tool for the 
Laboratory Sciences 

lntroduclng SciCalcTM, a computer program that 
does for laboratory science what the word processor 
drd for wrltlng and the elearonrc spreadsheet dld for 
busrness plann~ng 

Features include: 
Propagat~on of error through all calculat~ons 
Convenrent and general Illnear and non-hear) least squares 

Data storage Data redualon 
On-l~ne help Conven~ent macros 

Available for: IBM PC and all compatibles (MS-DOS) 5495 
Apple DOS 5495 
DEC VAXIVMS 5 1500 

SciCalcm 
IS only avarlable from N"e 

In'~nm~m mane BioComp, Inc. 
P 0 BOX 35235 Street 

Los Angeles, CA 90035 c , ~  Sute Z P  

(2 13) 652-9087 

My check/P.O. is enclosed Please send more information 
(Add $5 handlfng & Cal~f. tax ff applfcable) I 

25 MAY 1984 Circle No. 273 on Readers' Sewice Card 795 



-----CTTL DEN, X... iTER THE ONLY L .... ,, .... 
The densitometer needs of the 
researcher and the clinician are 
sometimes light years apart. 
Why should you compromise 
your work because most avail- 
able densitometers are too re- 
stricted? Look at the truly unre- 
stricted densitometer, the Quick 
Scan R&D, designed with your 
needs in mind. 
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For results you can trust, trust 
your research to quality Upjohn 
Diagnostics' prostaglandins 

Upjohn Diagnostics, research 
pioneer and leading manufac- 
turer of quality prostaglandins, 
offers dependably pure prosta- 
glandins that scores of 
researchers worldwide have 
come to trust in critical investi- 

gations. In fact, Upjohn 
Diagnostics' prostaglandins 
were used by 1982 Nobel Prize 
winners in Physiology and 
Medicine. 

And now, Upjohn Diagnostics 
has added seven new com- 
pounds to its already compre- 
hensive line. You now have 
eighteen quality Upjohn Diag- 

nostics' prostaglandins to 
choose from . . .  the most 
extensive choice from a single 
manufacturer. 

Add a new pricing structure, 
and you have even more reason 
for selecting Upjohn Diag- 
nostics' prostaglandins . . .  
because using the very best 
doesn't have to cost more. 

Upjohn Diagnostics' Description Cost110 mg Description Cost110 mg 
Quality Prostaglandins PGAI . . . . . . . . . . . . . . . . . . . .  $135 13,14diH-15-keto-PGF2, . . .  200 

PGA2. . . . . . . . . . . . . . . . . . . .  135 9,lldideoxy-9 a l l  a- 
PGB . . . . . . . . . . . . . . . . . . . .  135 epoxymethane-PGF2, . . .  200 
PGB2 . . . . . . . . . . . . . . . . . . . .  135 9,ll-dideoxy-11 a,9 a- 
PGD2 . . . . . . . . . . . . . . . . . . . .  200 epoxymethane-PGF2, . . .  400 
PGE1 . . . . . . . . . . . . . . . . . . . .  135 16,16-dimethyl-PGE2 . . . . . . .  200 
PGE2 . . . . . . . . . . . . . . . . . . . .  135 6,15-diketo-13,14-dihydro- 
PGF1, . . . . . . . . . . . . . . . . . .  135 PGFla . . . . . . . . . . . . . . . .  200 

. . . .  PGF~~Trornethamine.. 135 Thromboxane B2 . . . . . . . . . .  400 
PGl2(Prostacyclin) Na Salt . 400 Thromboxane B2 Antiserum 

. . . . . . . . . . . .  6-keto PGF1,. 200 (100 tube vial) . . . . . . . . . . .  40 
. . . . .  13,14diH-15-keto-PGE2 200 

Free Reprint Available A comprehensive 15-page report - "Prostaglandins and the arachi- 
donic acid cascade" - providing a detailed history, description, and 
present and potential uses of prostaglandins is now available. For 
your free copy, circle Reader Service No. 162 

For full information, write or call For laboratory research use only. Not 
Upjohn Diagnostics, for human or veterinary clinical use. 
Kalamazoo, MI 49001, 
616-385-7111. (UD83-047) February, 1983 

A Division of The Upjohn Company 
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Superior resolution along 
ith accurate and stable cell 
iorting exclusively with the 
new ORTHO T ' Q  Now Cell. - 

. Jata analysis wit1 
mass storage and instant 

protocol set-up using the nev 
2140 or 2151 Data Handlers sc# nexibllity. They 

me upgrade my fnrtnrment 
aa my reseamh need8 change. 

Compatibility with optimized 
ORTHO-MUNE* Monoclonal 
Antibodies and full service 
technical support to develol 

--~licatlonr 

SPECTRUM Ill and CYTOFLUOROGRAF H, 
ed "no compromise" flow cytometers that 

optimized to meet the demands of your laboratory. Now, 
you needn't compromise with an 

!ss than vo-w a w n n e c e s  

' Exceptional versatility tor 
pplications in immunology, 
cell kinetics, microbiology 

l 

*Trademark Q3 O.D.S. 1983 
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I B A Ortho Diagnostic Systems: at the leading edge in flow cytometry 



From the 
--. 1 w- - -  -- A 

m r s  uluprecaknted power, resalu- 
tion. and simplicity of operation. 
9he key performers in the new system 
are the Trans-&bt@ Cell and Mdcl 

wenient handles for easy removal. A unique 
@I cassette clanrpjng system eliminates 
slippage. and provides positive contact 
between membrane and gel. 

One-piece molded construction prevents 
leaking and increases strength. assuring 
many years of use. 

Removable platinum electrode cards designed 

'Cholo courlesv of Will~arn Garrard and Dav~d Gross - - -.. - - -  - - -  

University %&as I&anh~ctence Center. Dallas TX 

Circle No. 172 qn Readers' Servtce Card 

8b-iJad ~aboratd- 
2200 Wright Ave., Richmond, CA 9$$# 
(415) 234-4130 
Also in Rockvik Centre, NY R u s ~ ,  Austria. 
Canada, Ertgkml, G w m ~  &a& 
Ths Wfh&nds ;and S w i m & .  

T=4 See us at the Arner~can Soc~ety of Blologlcadi CMWbtmdAl S-3 
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eld controller that is a del 
art of the instrument, no1 
xpensive add-on. The con1 
as a simple keyboard and alpua- 

umeric display. To select a pro- 
ram, or custom-design your own, 
ou simply answer a short series 
f compul 
'here's no 
2quired. 
linute to ock UP CI ~ L V L C U U L C  u u a u  

e you hours of tel 
ipetting. Stored E 
ures can be re-callea wicn- 

entering 

'e your 
elping I 

Tedious, el .e, labor i emonstration. 
sive manu ing just 1 Please send r~ 
obsolete. how ~rlere's the CI information a 

Pro/Pette System. The first tion c 
puterized pipettor designed with : 

of the kind of testing you do: plate in as litt 
Bioassay screening for inter- 12 seconds. A 
ferons and lymphokines. ~ i c a l  serial dil .... . . Institution or Company N 

clonal antibody r .. d -I 
,iotic screening. I 
me-based microti -J. - I  

assays. recw ayswm l e ~ s  
city 

I 
Serology testing or you test in volume ran# I 
White blood cell reseal from 1 pl to 200 p1 -in I state  Zip Code @ I 

The Pro/Pette System prec~se~y increments-with absolutely nl IA-2  WCE~UC I 
picks up and ejects a row of ster- i INSTRUMENT SYG 
ilized, disposable tips after each 3rd St., Emeryville. CA - - - - - - - . 

Corporation, Patent Pendi~ 

CALL CETUS TODAY FOR A DEMONSTRATION 1-800-CETUS CO. (In CA 1-800-232-3887) 
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In amino acids analysis, 
PerkimmEtmer brings you not one, 
but two better mousetraps. 

Now there are two better and more 
cost-efficient ways to beat a path to 
amino acids analysis. Both are new 
systems from Perkin-Elmer. One 
configured for OPA, the other for 
ninhydrin. Each is more flexible and 
far less expensive than dedicated 
amino acids analyzers. With no 
sacrifice in performance. And they're 
backed by Perkin-Elmer's worldwide 
support capabilities. 

You can build a complete HPLC 
system, including your choice of the 
new Perkin-Elmer amino acids 
analysis modules, the Series 4 LC 
solvent delivery system, and a 
Perkin-Elmer data system matched 

to your needs. Or add one of the 
new amino acids analysis modules 
to your existing Series 4 LC 
solvent delivery system. And by 
changing just one fitting, the system 
is now available to answer your 
Liquid Chromatography needs. 

Use these modules to solve a 
wide range of separation and 
detection problems, from the simple 
to the most complex. The sensitivity, 
linearity and precision of these new 
modules meets or exceeds the 
performance of expensive dedicated 
systems. You can easily detect 
subnanomole amino acids in protein 
hydrolyzates, as little as two 

PERKIN-ELMER 

picomoles with the OPA system. 
We believe we've built two better 

ways to perform amino acids 
analysis. If that doesn't trap your 
attention, the details in our Product 
Bulletin will. Call your Perkin-Elmer 
representative at 1-800-762-4000 
and request Product Bulletin L-808. 

Perkin-Elmer Corp., Main Ave. (MS-12), 
Norwalk, CT 06856 U.S.A. 
Tel: (203) 762-1000. Telex 965-954. 

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

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

The science and computer company, 
Where solutions come first. 

Circle No. 204 on Readers' Service Card 
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Pure Magic. 
You're looking at an electron 

micrograph of MonoBeads%he 
most significant advancement in 
separation technology since the 
discovery of Sephadexkd it's the 
MonoBeads which give a magical 
high performance to our new Fast 
Protein Liquid Chromatography 
(FPLC) System. 

With a uniform particle size of 
9.8 pm, this new hydrophilic, 
monodisperse mediumis the secret 
of high performance. 

High resolution of complex 
biologid samples 
such as proteins, 
peptides, 
enzymes, mono- 
clonal antibodies 
and polynucleo- 
tides can now be 
conjured up with 
typical separation 
times of 10-20 
minutes. 

When we had 
perfected the 
separation media, 
we turned our 
attention to the 
instrumentation. 

protein separation technology. 
We've included a gradient 

programmer, non-stainless steel 
pumps, programmable fraction 
collector, UV monitor and pre- 
packed separation columns to 
fulfill all your needs for biological 
separations. Now, in just one or 
two steps, electrophoretically 
pure enzymes can be purified 
from crude tissue extract in just 
10 to 40 minutes, with an overall 
yield in enzyme activity of greater 
than 80%. 

Pharmacia products will be on display at the 
ASBC Show-600th~ M22, M24, M26. M28, M30 & M32 

In fact, we're 
so confident that 
we invite you to 
try out any bio- 
logical sample, in 
aqueous or 
organic solution, 
so that you can 
see for yourself 
just how magical 
our new FPLC 
System would be 
for you. 

Pharmacia 
Fine Chemicals 

The Pharmacia FPLC System. 
Pure Magic. Pure Logic. 

And we designed a system which Pharmacia ,Rne Chemicals 
Circle No. 208 on Readers' Sewice Card 

800 Centenn~al Avenue 

represents the state of the art in Telephone: Piscataway, (201) New Jersey 457-8068 08854 or call your local representative. 





4mersham is proud to be playing a major role in 
this revolution. Our commitment to it: providing 
total product and services packages that enhance 

e molecular biology, immunology, biomedical 
d clinical research in which you are involved. 

Whatever your area ot lire sciences research.. . 
we believe you will find the new Amersham 
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The revolution in microfiltration. 



contslminiated with 
human ceUs. ' . ( 

Be sure to inquire 
about our individual 
reagents and accessories. 

A single contaminating cell can turn a whole culture into a 
tissue of lies ... man turns into mouse ... dog turns into man. 

Until now, running quality control on cell lines has been 
'time consuming and expensive. Karyotyping requires an 
expert working several days with costly equipment to render 
a somewhat subjective judgement of cell purity. 
Now you can monitor cell contamination quickly, surely, 
inexpensively with Corning's new AuthentiKitTY System. 

Simple isoenzyme electrophoresis gives you a definitive, 
hardcopy answer in three hours in eight simple steps learned 
easily even b;jr those not familiar with electrophoresis ... for 
much less than the cost of a typical karyotyping. 

All you need is simple, routine equipment and one of our 
kits to authenticate four cell lines. 

25 MAY 1984 Circle No. 144 on Readers' 

Don7 d l  yourself short. 
Call us at 800-255-3232 to 
discuss your particular 
cell quality control. Or, 
write for literature and a 
journal reprint pack. 
Corning Medical and Scie~ 
East Walpole, MA 02032. 

The Most Trusted Tools Of Science ; 

Sewice Card 807 
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Say goodbye 
to soft gels 

Trisaql separates better and h t e r  
The builtrin magic o - 
matrix e n g i n 6  gives 
you form, porosity, 
strength and hydrophilic 
behaviour. Just pure - chemistry. ~ a r d .  Inert. 

I Synthetic. The ultimate sumort - Trimcrvl@'. 
mether  for Affinity, Ion *&change or &l F'il- 
htion, Thaayl  is engineered to give you better 
results-guaranteed! 
Get the facts in our new catalogue and give your- 
self a whole new scenario of problem-free chm 
matography . 

lkbacryl is developed and manufactured by 
Pointet-Girard (Rh6ne Poulenc Group) 

-- 

Head office: LKB-Produkter AB, Box 306,s-16126 Bromma, Sweden. Q108-98 0040, telex 10492 
Main US sales office: LKB Instruments, Inc. 9319 Gaither Road, Gaithersburg, Maryland 20877. Td. 301-963-3200, telex 909870 (dom.), 64634 (intern.) 

UK sales office: LKB Instruments LM., 232 AddingtonRoad, 5. Croydon, Surrey CR2 8YD, England. Tel01-667 8822, telex 264414 
Other sales offices in: Antwerp, Athens(for Middle East), Bangkok, Copenhagen, Lucerne, Madras, Moscow, Munich, Paris, Rome, Turku, Vienna, Zoetermeer 



UV-Visibimy 
for -tics. 

1 

From Varian 

Since its introduction, the DMS 100 Spectrophotom- you need the ultrahigh-performance Varian-Cary 
eter has enioved un~recedented ~o~ular i tv,  because 2200 UV-Vis S~ectro~hotometer. 
it simply offer% more analytical possibilities?or your 
instrument investment dollar. Scientists like the way the Computer compatibility? Of course! 

DMS 100 displays a spectrum on the video screen in The DMS I00 interfaces with the 
real time; the way it stores spectral information in its Varian DS 15 Data Station, and the 
capacious memory for later retrieval; and its intelligent 2200 with the Apple Ile* to form 
cell chanaer. completely automatic UV-Vis 

The DMS 100 with the cell changer lets you 
signal-average for each cell 
monitor cell temperature 
print out absorbance, slope, standard deviation, 
and temperature 

But if you need 
accurate measurement of differences less than 
0.01 0 Abs 
plots of temperature versus absorbance 
measurement of highly absorbing, scattering 
samples 

systems. 

Circle Reader Service Number 250 for more information; 
circle No. 251 to discuss your UV-Vis needs with 
a Varian representative. 
For immediate assistance contact: Florham 
Park NJ (201) 822-3700 Park Ridge IL 
(31 2) 825-7772 Sugar Land TX (713) 491 -7330 

Georgetown, Ontario (416) 457-4130. 
Or write 61 1 Hansen Way, Palo Alto, CA 94303 
In Europe: Steinhauserstrasse, CH-6300 Zug, 
Switzerland 

Intelligent Automation.. . 
@ 
varian 

from Varian 
Circle No. 188 on Readers' Service Card See us at the ASBC in St. Louis June 4-8 *Registered trademarkof AppleComputer. Inc. 



Your laboratory 
is no place to 
experiment. 
Today, you have to keep ahead just to 
keep up. When you know where you're 
going, you don't want any unexpected 
detours: there simply isn't time. 

The only variables in your experi- 
ments should be those you introduce 
by design. To help assure that the 
results you get are the results you were 
aiming for, BMB sets-and meets-the 
highest standards for purity, activity, 
specificity: in short, for reliability. 
Immunochemicals to rely on. 

We meet a wide range of the 
immunobiologist~ needs. If your work 
encompasses hybridoma screening, 

cell sorting, or enzyme immunoassay, 
BMB gives you sealed-in reliability in: 

Affinity-purified antibodies 
Second antibodies 
Enzyme immunoassay reagents 
Monoclonal antibodies 
Protein A reagents 
You can rely on BMB for service, too: 

knowledgeable, responsive customer 
support; prompt, safe deliveries; and 
competitive pricing. Send for our 
1984/85 biochemicals catalog. And to 
discuss any of our products, call BMB 
Technical Services. 

Let BMB help. After all, your experi- 
ments don't have to be trials. 

BMB ... committed to your growing 
needs in biotechnology 

Boehringer Mannheim Biochemicals 
7941 Castleway Drive 
PO. Box 50816 
Indianapolis. IN 46250 
Tel: 317-849-9350 
800-428-5433 toll-free E 

Circle No. 244 on Readers' Ser\iice Card 



powered operating systems. the Professional Series. It even oped PDP-11 and VAX RSX 
First among these is PIOS,'" includes a UNIX System 5 soft- programs, and run them inde- 

the Professional Operating Sys- ware license, demonstrating pendently on your Professional 'gp tern. A single-user, multi-tasking our commitment to keeping the Many third-party POP-1 1 
p###g version of RSX-11 M-PLUS,'" Professional current with future and VAX RSX applications- 

it gives you capabilities that far UNIX directions. or the ones you're using now- 
exceed typical personal com- - 

1 
can be transported to your 

puter software. Its complement Professional. You can use the who are' of compiler languages includds ~u've been doing a major part same files. the same com- ~ 
BASIC 11, DIBOL. COBOL-81, 0" n your work using a terminal 

I mands.This puts an incredible 
Pascal, FORTRAN-77, and varietyof scientific, industrial, 'Onnected to a PDP-ll " Or 
WHITESMITH C. What's more. a technical and commercial solu- ~ 

system' 'Our applica- Native Tool Kit and a rich selec- The reason we've engi- tions at your disposal, tions are as wide-ranging as 
your knowledge, Theoretical tion of editors, debuggers, task mered the Professional with a Just as important, you can 
physics, real-time data analy- builders, forms management varietyof operating systems attach a real-time interface to 
sis, statistics, financial model- and sort utilities helps you isn'tjustto let you write your the Professional to adapt it for 
ing, CADICAM, process achieve the high programming own minicom~uter-~owered scientific and industrial use. 
control- there's very little that's productivity you've come to Programs. It's to let you access And you'll have a widevariefy 

tyond the reach of your pro- expect from a minicomputer. a "s t  l i k a r ~  of Proven, d ~ ~ e l -  

~~ssional experience. The UCSD-p System" isavail- 
Like most users, you'revery able as an alternative develop- 

satisfied with the services ment environment under PIOS. 
you've been getting from your Plus, PlOS letsy0U Use Digital 
PDp-11. You've come to rely on Classified software, a ~0rffolio 
them, in fact. And you're not o f ~ r w e n  a~~licat ions such as 
willing to give them up for just a TK! Solver3 high-perform- 
personal computer. What you equatiOn-solving 
.really want is a full-powered and Rs11: an industry-~tan- ~ 

m,inicomputer dedicated I dard laboratory research , 
. system. . , , exclusively to your work. t. 

, 1fyouDre this type of user, Next, there's PROIRT-11,'" I 
Digital has exactlythe corn- a single-user, multi-tasking, 
puters you need: the Profes- real-timeversion of the RT-11 
sional" 300 Series, our operating system that's so 
personal p ~ p - 1 1 ~ ~ .  They're popular in technical OEM 
engineered to give you the POP-1 1 applications. There's 
minicomputer power and also the STANDARD MICRO 
sophistication you've come to MUMPS 300T" System.And 
expect- in a personal corn ' for ~0mmercial applications 
putersize, and at a p e m i  there's the CTS 300"system, 
computer price. which features RT-11 DlBOL 

portability. ' ~'- - 
lplfu D~D-11  VENIXP a UN~X@~?M 
Dl r operating system complete 
EA FS AT with Berkeley4.1 enhance- 
Y L  -.m.-m. ments, has been optimized for 

Digital's Professional 300 
Series, the best-engineered 

r- 
desktop systems for computer- 1 
experienced professionals, offer -" 

I 
you a c h & o f  mini-- 

Chpi ler1datr~ema~~fVvh~t8smiihs.L UCSDpSystem 1s at Soffech M~crosystem's. I& i~lSdver~satrademark STANDARD MICRO MUMPS300 
SubiiMed~cs --- -_-l-nne__ VENlX IS a mn r a d e m  .. ;;;;;,t~;oy-a,rkpf~ell~a~~~?!~~!y CP/_M 5 a_l?deIearkoI Dtgltal Resear MO an 



)f printers, plotters; and spe- grfis, personal database, downloqd~mote files from 960 x 240 pixel resolution. 
nd spread- your PDP-11 orVM toyour Pro- ~ n d  ~igit i l 's IVIS" tnterac- 
s a game. fessional, all transparently to tivevideo System is available 

edw the fact that you work in 
an &ice as well as in a lab, 
offering Pro Off ice Workstation, - 
the Professionak' version of 
Digital's ALL-IN-1" software, supports a variety of networking 
the beSt-W!JWred office options. Foremost among these , 
for mat ion system You can options is DECnet," which lets 1 
buy. Running in conjunction v r  Professional serve as 

e-area emulate Digital's VTy-termiqals. single, integrated computing 
es, in- ; " The Professional doesn't strategy from desk top to 
erne!, - leave out the rest of the world, datacenter. 
,O stan- either. Device emulation in- - For more information on 

dard (IEEE 802.3 specific+ eludes IBM 3270,278013780, Digital's Professional 300 
Office a~t0fl7ati0n tools tion); public packet-switched &3277, and more. . ' Series systems, the Profes- 

d w d  for independent use X.25 networks; and standard sional325 and the Professional 
on yOUr Prdessional include telephone lines. ,, .+ . 350, call 1-800-DIGITAL, ext. 

I 
And by virtue of its cornpat- 690. Or send the coupon or 

ibiMy with PDP-11 and VAX RSX write: Digital Equipment Cor- 
software and RMS file struc- . If you only want to portray poratiin, Attn: Mr. Dennis 
tures, the Professional lets you SimpleX-Yvalue~, lots of per- Coady, 200 Baker Avenue, 

s m l  computers can do the West Concord, Massachusetts I job. But if you need a way to 01742. 
graphically display ~fwusands 

I,d likemre iwomubn 
1 of information variables, there's pro,sional 300SeriB,tb 

no finer tool availabie than a PDP-11'~: 
Professional. It gives you a pal- OPlwesend acopy ofyournewpr 

fesslanaJ Series Handbook. Of 4@36 cObsto work Pfeasehne as*s p a l &  State-of-the-art graphics call with cornpla information. 
architecture, like GIDIS," a 
vittual device interface, helps ,, 
you design fastigraphics for 

TM your propuns, M e  allowing 
them to run independently of Company 

f a r e  bar-re enhance- ~ 
m t s .  Industry--stwdard 

av ~aphicsm~& interfaces 
auligmmw.AdW stah zip 

file rsrephone ~ x t  

y0ll h@g#rt&$E Rturnb: Digital Equjpmmt Cmpm- 
gramics in a sm tion, Am: MI. DWs C d y ,  200 W e r  

Avenue, West Concord, MA 01 742. b under FKE2.0. Just aa Mediecoda: ,,,. 
kfportmt, he qtMy of Pro- 
fmaim1300 oraMics is ww- I 



AND BELOT:: 
COLDER 

QUEUE CRYOSTAIt'" 
Vjability of stored cells increases 

dramatically with lower tern 
peratures As the evidence 

suggests, the colder 
the better, 

That's why Queue 
Cryostar cryogenic 

preserv~tion sys - 
tems are built to 

operate comfortably 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/ora lifetime 
income. 

TIAA-CREF Supplemental Retirement Annu,ities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
Day less tax now. . , 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuitres available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

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

r-------- 
I Teachers Insurance and 
( Annuity Association of I America-College Retirement 

Equit~es Fund I 730Third Avenue I NewYork, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- . tal Retirement Annuitieq the 
I flexlble tax-deferred annu~ty plan that offers theopportunlty to accumu- ' 
I late funds for addltlonal retirement Income and the optlon for cash I 
i withdrawal, I 
I Name I 
I Address I 
I ci ty 

I 
I 

Z i p D a t e o f  Birth- 
I 

I State I Name of Institution 
I 

Please let us know if you are participating in a TIAA-CREF retirement plan 
I 

I at your institution. YES NO 552584 I 
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SECOND IMTERMRTIOMRL COMGRESS OM 

CIMPUTERS IM SCIENCE 
28 October - I November 1984 

Washington Hilton, Washington DC 
Chairman: Stephen R. Heller 

Environmental Protection Agency, Washington DC 20460 

THEME: Workstations for the Scientist 

OPENING ADDRESS 
Computer EducationlLiteracy for the Scientists - C.D. Martin, George Washington University, Washington, D.C. 

SESSION TOPICS 
Scientific Data Bases - L. Gevantman, National Bureau of Standards, Washington, D.C. 
Computer Aided Molecular Design - R. Potenzone Jr., American Cyanamid Co., Stamford, Conn. 
Artificial Intelligence - P. Friedland, Stanford University, Stanford, CA. 
Biological Workstations - P. Armstrong, Intelligenetics, Inc., Palo Alto, CA. 
Management of the Electronic Laboratory - R. Dessy, Virginia Polytechnic Institute, Blacksburg, VA. 
Laboratory Automation and Robotics - J. Lemanowicz, Exxon Research and Engineering, Annadale, N.J 
Workstation Hardware - Speaker to be announced. 
Workshops - To be announced. 

POSTER SESSIONS: WORKSTATION APPLICATIONS 
Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of 
the meeting; however, only those accepted by 15 September 1984 will be listed in the conference program. For 
abstract forms contact address listed below. 

SCICOMP EXHIBITION 
A large exhibit of state of the art hardware, software and systems will also be part of the overall conference. 

Organized by Scherago Associates, Inc. 
in conjunction with SCIENCE Magazine. 

Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, (212) 730-1050 

REGISTRATION FEES:, Make checks payable to: Scherago Assoc., Inc., COMPUTERS IN SCIENCE 
$200 On-site registration - Received after June 15th 
$150 ADVANCE REGISTRATION - Received by June 15th 
$125 Group Registrations - 4 or more received together from same organization by June 15th 
$ 50 Student Registrations - Must have status confirmed in writing by department chairman. 

Please reserve space(s): Registration Fee of $ enclosed 
Please send EXHIBIT SPACE information. 

Please Print 

Name Street 

Dept. City State Zip 

Organization Telephone: ( 1 

Return to: Computers in Science, Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, Tel: (212) 730-1050 
All cancellations must be received in writing by Scherago Associates, Inc. no later than September 21, 1984 - no refunds will be given after this date. 
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THIS 
SCANNING, 
INTEGRATING 
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COSTS ONLY $1695! 
No other electrophoresis densitometer scan- 

ning in the visible light range can match the EC 
External ncordor trace of 910 for value and versatility - at any price. 
donritomehr scan and integrate signals 

Check these features: 
accepts whole slabs or columns 
electronic integration 
connects to all millivolt recorders 
two scan speeds for best resolution 
slit sizes from 0.1 mm for 50 micron resolution 
interchangeable filters in visible spectrum 
templates available for all supporting media 
compact, lightweight, solid state 

Need proof? Send us a troublesome pattern. 
We'll scan and integrate it and return it to you 
with a complete report. For more information, 
call 1-800-624-2232 toll-free (in Florida, 1-800- 
282-7932). 

E-C Apparatus Corp. 
3831 Tyrone Blvd. N., 
St. Petersburg, Florida 33709 
Telephone: 813-344-1644, Telex: 51-4736 HALA 





There's 
The 35mm camera 
is built in 

The schematic below shows why 
the Zeiss Photomicroscope is 
unique: it contains a completely 
integrated, fully automatic 35mm 
camera. You get great conve- 
nience in a compact and unclut- 
tered microscope. The tube head 
is free to accept auxiliary docu- 
mentation and observation equip- 
ment as well as photometers. 

Qualitv service-Expert dealers. 

Everything you need 
for your research 

Start with the optics. 137 objec- 
tives.. .Achromats, Planachromats, 
Neofluars, and the unmatched 
Planapochromats, which, along 
with the unique multiple-immer- 
sion, high-numerical-aperture 
Plan Neofluars, are ideal for bril- 
liant fluorescence microscopy, too. 
From object to image, everything 
you need for every technique in 
transmitted and reflected light. 

The great name in optics 

Carl Zeiss, Inc., One Zeiss 
Drive, Thornwood, NY 10594 
(9 1 4) 747- 1 800 

Binocular obser- Free port for many accessories: large- Swlng-out prism to 
vation and critical format cameras, TV; move cameras, optlonaly dlrect 97% to 

F;:;Eeghv photometer heads, viewing screen film, 3% to photomult~- 
and other viewina svstems I - glier for most efficient 

Photomulti- 
plier for Inte- 
grated and 
spot readng 
In real time 

Special 
aplanatlc 
photo 
projective 

Sensor for 
automatlc 
computer 
flash 

Film cassette 
with heavy- 
duty auto- 
matlc film 
advance and 
optlonal data 
recording 

Fully adjust. 
able coarse 
and flne 
focus 

Slidlng mrror 
for reflected- 
light 
llumination 

ASA setting for all Control and Integrated automatic 6 fllter selectors Wdest choce of illuminators 
a v a a b e  film warning llght shutter release (tlme and 
materials bulb exposure on oppo- 

site side) 
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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, 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 
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Defense R&D Priorities 
As the swollen and deficit-crippled federal budget for 1985 faces partisan 

wrangling in the glare of election-year politics, the bargaining process bears 
watching. With proposed budget authority for the Department of Defense at 
an all-time high under the Reagan dispensation, consensus politics will 
certainly lead to a significant cutback while a margin of real growth from the 
current year will be maintained. 

The research and development component of the defense budget presents 
an inviting target. After all, a 27 percent increase (in current dollars, to be 
sure) on top of a comparable jump of 18 percent the year before, tends to 
concentrate attention. It is politically convenient to make a cut where it is 
least vexing to those who measure the adequacy of defense forces by 
counting slots and equipments and who put a higher value on near-term 
readiness than on investments in quality. Research and development 
equate, in this view, with discretionary spending and far-out fantasies. 

What is missed in bundling the "R" together with the "D" in the Defense 
numbers is the striking dominance of support for development and the 
modesty of the allocations to research. The research (or 6.1) category, for 
example, is budgeted for a shaky 2 percent real growth, while the provision 
for exploratory development calls for a mere 1 percent. Taken together, 
these two categories of investment represent what is termed "technology 
base" effort, yet they draw slim rations in an otherwise aggressive budget 
for research and development. It is a curious outcome in resource alloca- 
tion. 

What would seem to be happening is that within the Department of 
Defense the respective services are allowed broad discretion in funneling 
expanding requirements into stipulated budget ceilings, and the claiming 
race puts hard requirements ahead of discretionary research. Yet, the rush 
to proceed with development while shortchanging the technology base 
reflects a trade-off decision that is fundamentally flawed. Nor can it be 
compensated for by specialized "star wars" research or by the generous 
buildup of basic research support in the budget of the National Science 
Foundation. Every annual budget is spattered with contradictions, to be 
sure, but one would not expect an administration so compulsively oriented 
toward enhancement of the national security to fail to protect investment in 
the technology base as the source of downstream assets. 

More troubling is the probable fate of the trivial increment for the 
technology base in the 1985 budget. As Congress lunges at formulas for 
shaving deficits, the probability is that the defense budget will be handed a 
percentage cut. As this cut is applied throughout the national defense 
function, research and development will absorb their share. But given the 
dynamics of the process, the development shopping list is likely to be 
sheltered at the expense of the technology base, and, in the absence of 
intervention from the top, the outcome will be depleted investment in the 
technology base, a result that can only be termed imprudent and counter- 
productive. 

As with everything else in the federal budget, the size and the mix of the 
defense budget is a political question. The growth of that budget and its 
constraining impact on other demands on insufficient resources invites 
controversy. Like most controversies, this one will be resolved by compro- 
mise. The execution of the settlement also matters, however, and it is at this 
stage of political action that the ox is gored. The coalitions that will spring to 
the rescue of military procurement and opei.ationa1 needs are unlikely to 
forgo short-term enhancements in order to spare investments in long-range 
and high-risk technology-base research, modest as the level of investment 
may be. Under the circumstances, it is high time to bring the Defense 
Science Board into the budget P~OC~SS.-WILLIAM D. CAREY 
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