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Spider web "stabilimentum." These 
silken adornments, commonly found in 
the hub of diurnal webs, visually warn 
birds of the presence of webs in their 
flight path. See page 185. [Thomas 
Eisner and Stephen Nowicki, Cornell 
University, Ithaca, New York 148531 



An IBM 4341 supermini: chip design at Hughes 

The board's half the 
size of athumbnail, 
with 100,000 9 pieces. 
And its your move. 

Finding paths for new intercon- 
nections on an integrated circuit is 
like no chess game you have ever 
seen. The first few moves are easy, 
but with up to 100,000 electronic 
devices crammed onto a minuscule 
silicon chip, the possibilities soon 
become astronomical. That's why 
engineers at  Hughes Solid State 
Products in Newport Beach, Cali- 
fornia use an IBM 4341 super-mini. 

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



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

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

The 4341 is an excellent exam- 
ple of IBM technological leader- 
ship. Internal data paths. and the 
arithmetic and logic unit. are 64- 
bits wide. built of 64K-bit chips 

Cirde No. 99 on Readers' Sewice Card 

that IBM has been mass producing 
since 1978. Real memory goes to 16 
megabytes. The multiple, semi-au- 
tonomous processing units use 
high-density, large-scale-integra- 
tion technology. 

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

For an informative bmhure. 
write Dr. Jack W Hugus, IBM Engi- 
neering and Scientific Marketing. highdensity gate 

array with two-level 
metal interconnec- 
tions. Actual size is 
only 0.3 inches 
square. 

- - 
11 33 Westchester - - - 

1 1 - m i l  Avenue, White = = - 
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High e f f i c i ency  so la r  c e l l s  now being developed could cut  subs tan t ia l l y  the 
weight and area o f  some s a t e l l i t e  so lar  panels. These c e l l s ,  made w i t h  ga l l ium 
arsenide by a spec ia l  l iquid-phase e p i t a x i a l  growth process developed by Hughes 
A i r c r a f t  Company sc ien t i s t s ,  have shown e f f i c i e n c i e s  higher than 19% i n  
convert ing sun l igh t  i n t o  e l e c t r i c i t y .  This compares w i t h  e f f i c i e n c i e s  between 
15% and 16% f o r  the best ava i lab le  s i l i c o n  so lar  ce l l s .  I n  addi t ion,  the 
ga l l ium arsenide c e l l s  can operate a t  higher temperatures and can t o l e r a t e  more 
high-energy proton i r r a d i a t i o n  i n  space than s i l i c o n  so lar  ce l l s .  

A new wire less entertainment system w i l l  use i n f r a red  l i q h t  t o  carry music and 
movie soundtracks t o  passengers on commercial and corporate j e t  a i r c r a f t .  The 
system, under development a t  Hughes, t ransmits a d i g i t a l  i n f r a red  s igna l  t ha t  i s  
received and decoded by a passenger's headset. The s igna l  i s  completely harm- 
less  t o  people and won't i n t e r f e r e  w i t h  other a i r c r a f t  equipment. The i n f r a r e d  
system transmits 16 channels. It would weigh less  than h a l f  o f  a conventional 
wired system and would cost a t h i r d  less. Since there are no wires w i t h  t h i s  
system, i t  i s  p a r t i c u l a r l y  su i ted  f o r  a i r c r a f t  w i th  changeable seating. 

Communications among B r a z i l ' s  c i t i e s  and remote v i l l ages  w i l l  be improved when 
the f i r s t  domestic communications s a t e l l i t e  system i n  L a t i n  America goes i n t o  
operat ion i n  1985. The primary funct ion o f  the two B r a z i l i a n  s a t e l l i t e s  w i l l  be 
t o  improve telephone and t e l e v i s i o n  services. The spacecraft  are based on a 
Hughes model t h a t  i s  the wor ld 's  most widely purchased commercial communications 
s a t e l l i t e .  Now 27 are under contract.  Hughes w i l l  serve as major subcontractor 
t o  Spar Aerospace o f  Canada. Embratel, B r a z i l ' s  government-owned telecommuni- 
cat ions company, w i l l  buy and operate the s a t e l l i t e  system. 

Now i n  i t s  17th year, Science/Scope remains among the best-read corporate 
adver t is ing campaigns i n  h i s to ry .  The campaign was created t o  exp la in  what 
Hughes does and how. About 160 d i f f e r e n t  ads are produced each year, w i t h  a mix 
of over 175 paragraphs f o r  use i n  over 80 pub l i ca t ions  serv ing over 60 nations. 
I t  i s  t rans la ted  i n t o  Arabic, Chinese, French, German, I t a l i a n ,  Japanese, 
Korean, Portuguese, and Spanish -- 1 0  languages i n  a l l ,  i nc lud ing  English. 
I t  cons is tent ly  scores i n  the top 5% t o  10% i n  readership surveys. 

Career growth oppor tun i t ies  e x i s t  a t  a l l  l e ve l s  a t  Hughes Support Systems f o r  a 
va r i e t y  o f  engineers qua l i f i ed  by degree o r  extensive work experience. They 
inc lude systems engineers, app l ica t ions engineers, software and hardware design 
engineers f o r  major s imulat ion and t e s t  equipment programs, and automatic t e s t  
equipment engineers. Also, f i e l d  engineering posts throughout the U.S. and the 
wor ld o f f e r  t rave l ,  autonomy, and respons ib i l i t y .  C a l l  c o l l e c t  (213) 513-5238. 
O r  send your resume t o  Professional  Employment, Dept. SE, Hughes A i r c r a f t  
Company, P.O. Box 9399, Long Beach, CA 90810-0463. Equal opportuni ty  employer. 

Creahng a new world w ~ t h  electronics 
r------------------  
I I 

1 HUGHES i 
L - - - - - - - - - - - - - - - - - - J  
HUGHESAIRCRAFTCOMPANY 
CULVER CITY,  CALIFORNIA 90230  

(213) 670-1515 EXTENSION 5964 



THE NEW DAS SEP IES 500 FORTHE IBM PC: 

Let's say you have enough money to 
buy nearly any data acquisition and 
control system you might want. What 
will you choose? 

If sheer power is your main require- 
ment, you might choose an expensive 
minicomputer system. But, then 
again, you might just as well choose 
the new DAS Series 500. 

Simply plug the Series 500 into any 
off-the-shelf IBM Personal Computer 
and you'll have up to 336 channels of 
analog input, 60 channels of analog 
output and 192 channels of digital I/O 
(even AC/DC device control). And 
with measurement speeds as high as 
25,000 analog data points per second, 
and true 12 or 14 bit precision, you'll 
have enough power and accuracy for 
the most demanding applications. 

If you need flexibility, you'll want 
to compare other, more costly systems 
to the fully modular Series 500. It 
comes supported by an extensive 
library of integrated plug-in modules 
that let you custom tailor almost any 

combination of inputs and outputs, 
digital or analog. And do so almost 
instantly. 

So the Series 500 is ideal for hun- 
dreds of applications in product test, 
process control and energy manage- 
ment; in psychology, biology, analyti- 
cal chemistry and neuroscience. 

If ease of use is high on your list, 
consider this: Only the Series 500 
comes equipped with the advanced, 
integrated Soft500 software package. 
With it, you can set up, collect, store, 
control, display and analyze, all with a 
few simple BASIC commands. 

In fact, Soft500 makes program- 
ming so easy, you can be up and run- 
ning with your Series 500 the same 
day you get it. Even if you're not a 
computer expert. 

Now compare advanced features. 
Like excldsive foreground/ 
background software architecture 
that lets you analyze data while you 
collect it. Like the real-time clock/ 
calendar and precision interval timer. 

OrtEaeti us range of signal con- 
ditioning options, including software 
selected gain and offset, amplification 
from millivolt levels, and provision for 
direct connection of thermocouples, 
strain gauges and RTDs. 

These are features you might not 
get elsewhere, no matter how much 
money you spend. But then, why 
spend all that money? 

Because for less than $6000 you get 
both the advanced capabilities of the 
DAS Series 580, plus an IBM PC* 
(which incidentally, you can still use 
to do all the other things a PC does so 
well). 

For complete information on 
the DAS Series 580 data acquisition 
and control system, writeto us at 
Bata Acquisition Systems, Inc., 
349 Congress Street, Boston, 
Massachusetts 02210. Or call us at 

617 423-7691. 

'IIM PC' purchased st~p:~rrtrlg..\lsuavailahlr l ~ r  lllu Apple II 
11541 I'C B hpplu I I  ar t  re4sslcrrd tradrmilrks. 



What's different h u t  the MICRO-ISOLATOR System? 

At first glance, ~t looks as though we've just put a polycarbonate 
cage on top of a standard mouse cage with the "roof" of the top 
cage vented. Right. . .but there's more. The recessed roof func- 
tions as a static filter by virtue of a spec~ai fibr material that's 
protected by a perforated aluminum sheet. And, most importantly, 
the top cage overlaps the b m m  cage and effectively forms a 
gtant Petr~ dish-like structure. R@suit: There is a substantial inter- 
change of gases and an effective microbiological barriel: 

How effective is all this? I 

either animal production or research. It IS 
also a first-rate quarantine housing system 
because animals from different sources with dif- 
ferlng m~crobtolog~cal profiles can be quaran- 
ttned In the same room without cross-contamlna- 
tlon. (The barrler works m both directtons. kqps 
contaminants In or out.) 

W-a? 



But IS the a~r ~nterchange realty adeauatei) 
lnst~tutions now using this system report that hypoxia is not 
a problem Additionall~ammonia level is not a problem if the 
population density per cage is kept at three to four mice and 
bedding changed every three or four days. . .especially_ 
when relative humidity can no2 be well controlled. (Amm6nra 
can be totally eliminated from the cdony if defined-flora 
mice without urease-wsitive aerobic bacteria are used.) 

What else do I need to make the MICRO- 
~ O L A ~ O R  System work? 

To effect~vely maintain the isolahon of the animals at a11 
times, cages must be opened and serviced within a Ciass II 
Biohazard Hood and aseptically supplied with sterile feed. 
bedding, and water: (For additional guidance on the use of 
thissystem, please consult the references below.) 

F r m  L d t ~  P ~ o d u c t s ,  Inc - Ir ~e leader ln 

eqv~ronrr lenta l  c o r t r o l  p roduc ts  

i.at~ F'rotlucts rlow offers ti:Q viidf::,t c,eIec.lii~:~ o: systnrrl:, f>)i 

er~virorirner!taI p ro l e~ t~~ r ' i  ih~:. :lev: PAICHO-IS:IL A, OF? 5,yc; 
terrr tne VH-'I 'dentlated Arii:rial H a c ~  tive Stay-i;e;~: '. 

larr~~;!ar ?lorn systems is~systeir~."' IIC)\~SI~I(J 5ysIer:; LL' ~1st 
irlrj of a disposable :liter cap (,age (,over and !,Idstc c,aqr 
Erv~~ro-Lard:',' !liter systern w1t1 perrrlar~er,t fr'ter t~oilr t t s  
and See~TtIrc~r~gt I"! suspencjeci rage :,>,sitirr-s ,AI~!I  2 y:e- 
c~al  filterng sysrerrl \VYc< are :low 114el, tc j  have st h;irlrj 
solutions to vrrtuallj all of yoLr er,virorimentaI j,rcjhlerrrC, 

Ordering lnformat~on 

To order ti-re riew MICRO-ISOL ATOP Syst?rri [!lease ri fc:r  

?o ?he iollowir~y catalog ~ - i i ~ r i t ~e r  

10209-Conlplete MICRO-ISOL A1 UkI Sysierr.1 cor:,~st:r~(j of 
1027%--Polycarbonate cage 19 2 r 19 A 12 / c r i l  
10227-Sta~nless steel inilre bar coder 
10204-Polycaibonatc: MIC:RO-lSO!~AT(iii fll!er ti(.ir\et 

Above Items rna j  be ordered ir:tj blld~~ally 

Other cornporier~ts and accessores ;~lso ;~vallat,li: 
10206-Replacerrierit f~lter s l w t  
301 60-16 or glass water bottle 
30008- -tt 8 rubber stopper 
301 35-Stairiless steel srpj)er t!~i!e 

Call Custorrier Serv~c,e to11 fret_ i 8 !O 'i?h 04Gr4 

For m e  information 

Write or call Lab Producls, inc., ~ 5 5  livest W ~ n g  Vtky 
Avenue, tvlaylilluood, New Jersey 07607 or cotwtete #e 
coupon. (Phone 201 /&3-4600, 

~i@Ee!!!!! 
R S Sediacek, H D Suit, K. A Mason, and€. R Rase. 7th ICLAS 

SiG? , Utrdt ,  1979. Gustav F~scherkfkg, SutQwt. Germany - New York, 1980. 
See also abstracts of papers Nos 32 and 35 of papers presentard 

.I __ _ - - , .  by R. S Sed$aek and R. P. Ormat 32nd A n n d  Sessron MW, 
-r; Sar LakeCQ, Sept. 20-25,1981 



CARBOHYDRATE ANTIGEN 19-9'" (CA 19-9'") 

CWTOCOR 
CENTOCOR, Inc.,244 Great Valley Parkway, 

Malvern. PA 19355 USA 
Circle No. 18 on Readers' Sewice Card 

CENTOCOR 
INTRODUCES 
CARBOHYDRATE ANTIGEN 19-9 

A VALUABLE RESEARCH TOOL USING 
MONOCLONAL ANTIBODIES FOR 
DETECTION AND MANAGEMENT OF 
GASTROINTESTINAL CANCERS 
CA 19-9'" RIA is an in vitro radioimmunoassay for the 
measurement of CA 19-9'" in serum or plasma. 
THIS NEW TUMOR MARKER HAS DEMONSTRATED.. . . . . UIW FALSE POSITIVE RATES 

Normal Population < 0.5% 
Heavy Smokers < 1.8% 
Rncreatitis, rectal polyps and 
inflammatory bowel disease <3% ... HIGH ASSOCWION WITH GI CANCERS 
High sensitivity and specificity for pancreatic cancer. 
Improved performance for detection of pancreatic, liver and 
stomach cancers. ... USEFULNESS AS A PROGNOSTIC MONIlOR FOR 
COLORECIAL CANCER 
Clinical studies indicate CA 19-9'" levels may be elevated in 
some patients 6 to 18 months prior to Carcinoembryonic 
Antigen for the prediction of colorectal cancer recurrence. 
CA 19-9'" provides additional as well as confirmatory 
information for prognostic management of colorectal 
cancer patients when paired with Carcinoembryonic 
Antigen. 

... POTENTIAL TO BROADEN THE SCOPE OF CANCER 
RESEARCH 
This new tumor marker which is sensitive for gastrointestinal 
malignancies and with low false positive rates affords a new 
tool for studies in such areas as chemotherapy protocols or 
testing of cancer diagnostics. 

CA 19-9'" RIA IS AVAILABLE FOR RESEARCH USE. 

HOW TO ORDER: 
By phone: (800) 345-2401 Continental USA. 

(800) 342-2842 PA only. 
(215) 296-4488 All others. 

By telex: 834823 MARN 
By mail: CENTOCOR, Inc., 244 Great Valley Parkway, 

Malvern, PA 19355 USA. 



COME TO 

BIO TECH #83 
FRANKLIN PLAZA HOTEL 
FEBRUARY 7, 8, 9,1983 

A COMPREHENSIVE DISPLAY 
OF EQUIPMENT 16 MATERIALS 

Held in conjunction with the Third Annual Congress 

on RECOMBINANT DNA 6 HYBRIDOMA, this 

comprehensive exhibit covers sequencing, cell fusion, 

fermentation harvesting and purification, microscopy 

and a host of other techniques. 

Admission to exhibits is free to all scientists and 

students working in the field. Complimentary tickets 

available at Congress registration desk. 

EXHIBITION HOURS WILL BE AS FOLLOWS: 
Monday, February 7 - 12 Noon to 6 PM. 
Tuesday, February 8 - 1 0 A. M. to  6 I? M. 

Wednesday, February 9 - 1 0 A.M. to  2 I? M. 
-- -- - - - - 

Information concerning Registration, Hotels and Exhibits: 
Scherago Associates, Inc., 1515 Broadway, New York, NY 10036 (212) 730-1050 
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Announcing 
A Special issue of Science, 11 February 1983 on 

Biotechnology 

This issue will portray some of the many ways in which biochemistry, biology, and 
microbiology are being applied in medicine, pharmacology, agriculture, and the 
production of chemicals. 

Contents 

Synthesis, Processing, and  Secretion of Human  Interferons Hitzeman, R.X., Leung, D. \t:, Perry, L. J., 
by Yeast Kohr, \tT. J . ,  Levine, H .  L., & Goeddel, D. V. 

Biosynthesis of Rabies Virus Glycoprotein Analogs in E. colz Yelverton, E., Norton, S., Obijeski, J.F., & 
Goeddel, D. V. 

Enhancer Elements in Eucaryotic Gene Expression: hiultiple \tTeiher, H . ,  Konig, bI. & Gruss, P. 
Point Mutations Affecting the Activator 

Prospects in Plant Genetic Engineering Barton, K. A. & Brill, \+'. J .  

Regulatory Aspects of Recombinant DNA Human  Insulin Johnson, I. S. 

bIonoclona1 Antibodies for the Diagnosis of Infectious Nowinski, R. C., Tam, M. R., Goldstein, L. C., 
Diseases in Humans Stong, L., Kuo, C., Corey, L., Stamm, W.E., 

Handsfield, H .  H . ,  Knapp, J .S. ,  & Holmes, K. 

Immunotoxins: X New Approach to Cancer Therapy and  Vitetta, E. S., Krolick, K. A., 
Immunoregulation bliyama-Inaba, hi., Cushley, w, & Uhr, J .  Mi 

Chemically Synthesized Peptide Immunogens: 1001s for Basic Sutcliffe, J .  G., Shinnick, T. M., Green, N. & 
Research and Safe Vaccines Lerner, R. A. 

Protein Engineering Ulmer, K. 

Protein Sequence Analysis: Automated ;\licrosequencing Hunkapiller, hi. b! & Hood,  L. E. 

T h e  Isolation of Agronomically Useful Mutants from Plant Chaleff, R. S. 
Cell Cultures 

Genetic Transfer in Plants through Interspecific Shepard,  J .  F., Bidney, D., Barsby, T., 
Protoplast Fusion Kemble, R., & Singh, R. J. 

Contributions of Conventional Plant Breeding to Food Borlaug, N. 
Production 

Biotechnology of Forest Yield Farnum, P., Tirnmis, R., Kulp, J .  L. 

llanipulation of the Biosynthetic Capabilities of Vournakis, J .  & Elander, R. P. 
Antibiotic-Producing Microorganisms 

New Applications of Microbial Products Demain, A. L. 

hiicrobial Insecticides Miller, L. K., Lingg, A.J., & Bulla, L.A. 

Immobilized Enzymes and Cells as Practical Catalysts Klibanov, A. bf. 

Bioreactors: Design and Operation Cooney, C. 

T h e  Production of' Feedstock Chemicals Ng, T K., Busche, R. M., McDonald, C. C. & 
Hardy, R.M'.F. 

Single-Cell Proteins Litchfield, J .  H .  
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LABORATORY 

LOOK TO LAB-LINE FOR AN WEN 
SHAKE EACH AND EVERY TIME. 

Accurate test results in every shaker have earned 
Lab-Line the reputation for quality and 
dependability. 

Lab-Line offers a n  extensive line of Shakers 
ranging in size from the small table-top wrist-action 
shaker, which takes up less than a square foot of 
lab space. to large environmental floor models. 
available with interchangeable platforms that can 
accommodate a wide variety of glassware. Stan- 
dard features include variable solid state speed 
controls, temperature controls and timers. 

Many specialty models are available such as 
Incubating and Water Btrth Shakers with dual 
temperature controls. Lab-Line also offers a wide 
variety of shaker accessories, including gassing 
manifolds, refrigeration coils and light banks that 
will meet any lab requirement. 

If you would like more information on our com- 
plete line of laboratory shakers, contact us at 
Lab-Linea Instruments. Inc.. Lab-Line Plaza. 
Melrose Park. IL 60160. Phone (312) 450-2600. 
INT'L. TLX: 687 1028. U.S.A. TLX: 270 312. 
AN&R BACK: LLBLIN UW MLPK. Cable: LABLINE. 

LABORATORY SHAKERS 
FOR TOP 

PERFORMANCE AND 
RELIABILITY plmq 

Circle No. 2 on Readers' Service Card 

THE ULTIMATE IN ION-SELECTIVE 
MEASUREMENTS 

WPI'S FD 223 

DUALIDIFFERENTIAL 
ELECTROMETER 

input resistance 10'5 R leakage current 10-l4 A 
input capacitance 0.1 pF LCD readout 
differential readings indeixndent, simultaneous 

readings 

FD223 puts first-stage amplification close to 
the source with an active probe headstage 
minimizing noise pick up and signal loss. 

FD223 DUALIDIFFERENTIAL ELECTROMETER 
. . . . the ultimate for precision measurements from 
ion-selective and pH macro- and microelectrodes. 

Only offered by  

60 Fitch Street P.O. Box 3110 New Haven, Conn. 
06515 U.S. A. Tel. : (203) 389-2183 Cables: WPINSTR 
TWX: 710-465-2638 
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DNA RESEARCH 
February 6-10, 1983, Philadelphia, Franklin Plaza Hotel 

Cochairmen 
JOHN D. BAXTER and ARCIRIS EFSTRATIADIS 

Program Sections and Speakers 
KEYNOTE ADDRESS: Charles Weissmann 

Richard Axel 

REGULATION OF GENE EXPRESSION 
Argiris Efstratiadis, Chairman 
Keith Yamamoto 
Larry Kedes 
Lynna Hereford 
Peter Gruss 
Steven Beckendorf 

GENE TRANSFER 
Dean Hamer, Chairman 
Alan Spradling 
Mark Furth 
Beatrice Mintz 

GENE EXPRESSION IN PLANTS 
John Shine, Chairman 
Desh Pal Verma 
Robert Goldberg 
Josef Schell 

TRANSCRIPTION AND PROCESSING 
Bert W. O'Malley, Chairman 
Susumu Tonegawa 
Jerry Lingrel 
Bruce Wallace 
Benoit decrombrugghe 

REGULATORY PROTEINS 
John Baxter, Chairman 
David Goeddel 
Michael Karin 
Fotis Kafatos 

VIRAL GENES AND ONCOGENES 
Tom Shenk, Chairman 
George F. Vande Woude 
Michael Wigler 
Arnold Levine 
Jesse Sommers 

The Congress is organized jointly by SCHERAGO ASSOCIATES and the journal DNA, published by 
MARY ANN UEBERT, INC., publishers. 

Abstract Fonns for Poster Sessions may be obtained f ran: Dr. Steven N o r m ,  
Dept. of Bacteriology & Imnunology, 804 FLX>B, Univ of PC, Chapel Hill, NC 27514. 
- - I I I - l I I - I 1 l l I 1 l l l l I - I I I I I I I ~ I I I I I L ~ I I I I 1  

Regular Registration: $350 (includes Subscription to the Journal, DNA 
Student Registration: $1 75 Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc. Recombinant DNA. 

Please reserve spacets): Registration fee must be included. 
Please send a Registration Application. 
Please send Exhibit information. 

Name 

Dept. 

Organization 

Street 

City Statelcounty Zip 

Return to: DNA, c/o Scherago Associates, Inc. 
151 5 Broadway, New York, N.Y. 10036 
Tel: (21 2) 7301050 
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Protectionism and the Universities 
There are many good reasons for the great current attention to university- 

industry relations, but there are troublesome reasons as  well. One is that 
universities are now unusually hungry. There is nothing wrong with hunger. 
But a hungry man may cut corners in his rush to nourishment, and he may 
be taken advantage of in negotiations. Fear of this is leading to the threat of 
protectionism, as  exemplified by recent attempts to  classify or otherwise 
control access to  university research, including that joint with industry. 

In designing university-industry connections, protecting interests by 
high-level negotiations is wrong. The adversary process, and the prolifera- 
tion of lawyers to manipulate it, was never intended to apply to  joint 
programs, where the output is also joint, where it is by no means a zero-sum 
game, and where the accomplishments for all participants are far greater if 
speed and simplicity of negotiations take the place of exquisitely detailed 
legal contracts. Protectionism is dangerous and habit-forming. Circum- 
stances exist where it is appropriate, but only for a short time. One of the 
few essentials of agreements is that any secrecy or inteference with open 
publication or student interaction should be strictly temporary. 

The dominant problem of supporting enough basic research in universi- 
ties will remain. This must continue to be a federal responsibility; no 
company or industry can harvest the results soon enough to justify any 
investment larger than keeping a window on basic research and a conduit 
for the movement of bright young people into the company. Hard work in 
the universities will lead to important cooperative research agreements with 
industry, but unremitting effort will be required to  maintain or enlarge the 
basic research on which all else rests. 

But there is far more at  stake than support for universities. University- 
industry interaction should not be looked upon as  support a t  all, but as  an 
absolutely necessary part of the survival both of American institutions and 
of the American economy. As the economy stumbles, protectionism of all 
kinds becomes rampant, and everyone loses. From the university's stand- 
point, cooperative projects with industry affect graduate (and even under- 
graduate) work in healthy ways. To  use Harvey Brooks's phrase, giving 
students "respect for applied problems" is an important part of their 
education. Wisdom begins when students (and even professors) realize that 
an invention is not a product and a product is not an industry. What is 
perhaps most a t  stake is attracting some of the ablest young people to those 
fields that can make a difference in the survival of our society. Particle 
physics ought to  be done, just as  art galleries ought to be maintained, and 
the richer the country is the more particle physics and art galleries it should 
support. But it would be a disaster if protectionism, of either the govern- 
ment or the industry variety, were to discourage some of the best young 
people from going into applied fields. 

Universities are resilient institutions. We are sufficiently strong in depth 
that we can afford to  experiment. If we move too fast o r  in an inappropriate 
direction, we can pull back. Our resilience means that we d o  not have to be 
so protectionist that we become precious. After all, what we properly call 
"integrity" the rest of the world calls "selfishness." Incidentally, I prefer 
Eric Ashby's words "inner logic" to "integrity." We must be careful to  
preserve our inner logic, certainly, and incidentally our 501(c)3 status (or 
the similar tax-exempt status of our affiliated foundations). But the public at  
large is less interested in the precise boundaries between universities and 
industry or universities and government; after all, the public is paying for all 
of these entities. Above all we should indulge in protectionism of a higher 
sort: We should protect our willingness and ability to take risks, to  
experiment, to undertake new directions, and to help a new generation 
prepare themselves for lives of S ~ ~ V ~ C ~ . - - R O B E R T  L. SPROULL, President, 
University of Rochester, Rochester, N e w  York 14627 

--- 
Adapted from an address at the Conference on Unlverslty-Industry Relations, Madlson, 
Wisconsin, 16 November 1982. 



The beauty of convenience 
Everything in view 
everything within reach. 
The ICM 405 is the ergonometric in- 
verted microscope: the most com- 
fortable, convenient instrument 
available anywhere. The image 
appears upright and non-reversed; 
the specimen is in direct view of the 
seated operator; and manipulation 
is easily done with your forearms 
resting comfortably on the table. 
Add fluorescence without com~romis- 

35mm and 4x5" cameras The great name in optics 
are fully integrated. 
At the flip of a lever you can switch 
from 35mm photography to 4x51' 
It has electronic shutter and auto- 
matic exposure control. Camera 
focusing is done through the bin- 
ocular tube. The photographic 
light path is close to the base of 
the instrument for utmost stability, 
to insure crisp photos every time. 

ing compactness or convenience. Quality sewice- Expert dealers. For liierature cirde reader service number 45 
For a demonstration circle reader service number 46 

Carl Zeiss, Inc., One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. (416) 449-4660. 




