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Problem: C :icity 
Contarnlvat~on I my of every tlssue culture e 

The Nalge Solution: The new Nalgene type TC T~ssue Culture Sterll~zatron Frlter Unrts 
surpass exlstlng standards for cell t o x~c~ t y  testing They alone incorporate a membrane that IS 

Inherently hvdrophrl~c, it has n o  surfactants. ~ last lc~zers or wettlng agents (~t 's  Trrton-free) to con- 
tamlnate culture med~a It 1s extremely low rn extractables The Droven desrgn of Nalgene F~lter 
Unrts reduces the chance of contamination Aqd our spec~ally selected method of rad~a t~on  ster~ll- 
zatron eliminates anv possible EtO resrdue on the membrane 

Problem: M ycoplasma Contamination 
The lblalge Solution: These new Nalgene unlts are the only readv-to-use tissue culture 
filter unlts tiiat come w! t r  e~ther a 0.1- or 0 .2-m~cron membrane. You can use the 0.2-mrcron 
membrane unlt when Mycoplasma contamlnatlon IS not a problem. If it is, vou can follow with the 
0.1 membrane unlt to be sure you have no problem. 

Problem: l nconvenience 
Setup, cleanup and repeated sterlllzat~on of reusable filter holders consume valuable trme and 
effort. Some ready-to-use frlters make you prov~de the sterile recerver 

The k l g e  Solution: The new Nalgene TC Fllter U n ~ t  1s completely self-conta~ned w ~ t h  an 
lntegrat receiver, and 1s pre-ster~l~zed for ~mmed~ate  use Its ready-to-use d~sposable des~gn slmpll- 
fies your total procedure 

Several f~lters solve some of your I: 
Only ours solvesallof them. Order 
Nalgene Labware Dealer. For morc 
Nalgene Labware Department, Na 
Box 365,  Rochester. NY 14602 01 

Serv~ce at 7 16-586-8800. 
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Inputs from two or more sensory mo- 
dalities (for example. conveying infor- 
mation about the sight and sound of a 
bird) often interact multiplicatively in 
superior colliculus neurons. thereby fa- 
cilitating orientation behavior (upper 
right panel). The presence of either of 
these cues alone (left and center pan- 
els) may be incapable of eliciting the 
necessary activity in these cells to 
evoke an orientation response. See Sci- 
ence. 22 July. page 389. [M. Alex Mer- 
edith, Medical College of Virginia, Vir- 
ginia Commonwealth University, Rich- 
mond 232981 





The Or,timurn Shape 
I I 

Researchers at the General Motors Research Laboratories 
have developed the first integrated system for c o m . k ~  h & n  
of mechanical pads with minimum mass. 
Optimal Shape Generation automatically optimizes 
the component shape in a single computer run. 

Iteration History 
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Step Number 

Figure 1: h a s i n g  mass plotted as afunction 
of design iterations fbr the component shown in 
Figurn 2. 

Figure 2: Shapes as they appear on the CRT 
screen in the &sign of a minimum moss auto- 
motive component capable of m i n g  under 
the structural I d s .  Color changes indicate 
(blue-ylh-green-red) increasingstress levek 
within the design limits. 

OMPUTER-AIDED design sys - c tems automate the processes 
of generating geometric-data and 
engineering drawings of parts, but 
they do not determine whether 
these parts meet structural per- 
formance requirements. In an 
ongoing research project at the 
General Motors Research Labora- 
tories, a system has been devel- 
oped that automatically ensures 
that the design meets structural 
performance constraints. More 
important, Optimal Shape Gener- 
ation provides the component 
shape with the minimum mass 
capable of satisfying structural 
demands in a single computer run, 
without requiring human interac- 
tion with the machine. 

In the last two decades, ex- 
tensive research has been done in 
the area of computer design of 

structural components. Most of 
this work has focused on individ- 
ual aspects of the process. Drs. 
Jim Bennett and Mark Botkin 
have succeeded in integrating the 
process from description of the 
model through convergence to the 
optimum solution. 

Conventional systems con- 
tinue distinctions characteristic of 
age-old "build and test" methods 
by separating the tasks of design 
generation and design analysis. 
Typically, a "designer" uses one 
computer system to produce engi- 
neering drawings of a given part. 
The task then shifts to an "evalua- 
tor" who creates a mathematical 
model with which to test the 
design on another computer sys- 
tem. The evaluator determines 
only whether or not the design 
meets the requirements. A lengthy 
interaction between the designer 
and the evaluator is required to 
optimize the design. Optimal 
Shape Generation integrates the 
process from design generation 
through design optimization. The 
system can generate the mathe- 
matical model from the design 
data as the shape changes without 
requiring additional input, thereby 
turning the process from a multi- 
person, multimachine operation 
into a one-person, one-machine 
operation. 

Since there is no interaction 
beyond the initial input, a flexible 
description of the problem is cru- 
cial to effective use of the system. 
The researchers responded to this 
challenge by developing a geomet- 
ric format based on a parametric 
description of the boundary. 
Defining the problem with geo- 
metric data is desirable because it 
describes the shape of the part in a 
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form directly suitable for concep- 
tual visualization. 

Because the boundary geo- 
metric description must be trans- 
formed into an analysis model not 
once but several times, some type 
of automatic finite element mesh 
generation is required. The  
researchers adapted a mesh gen- 
eration technique which divides a 
closed region into triangular ele- 
ments based on a discrete descrip- 
tion of the boundary. The sizes of 
the elements of the mesh are 
determined by a characteristic 
length selected for each problem 
and are related to the need for 
accurately describing the geome- 
try. Automatic triangulation is 
used to create a set of connectivi- 
ties for the discrete points placed 
uniformly throughout the part's 
interior with approximately the 
same density as the boundary 
points. The combination of bound- 
ary data description and auto- 
matic mesh generation permits 
the system to accommodate major 
changes in shape from the initial 
design. 

DEQUACY of the triangular A meshes to calculate accurate 
stress levels was next addressed 
by the development of an adaptive 
mesh refinement scheme. By eval- 
uating the solution for the uniform 
mesh created by the choice of 
characteristic length and identify- 
ing areas where the strain energy 
density changes rapidly, the sys- 
tem selects the areas of the mesh 
that require mesh refinement. 
These refinements can take the 
form of either adding elements in 
the area to be refined or increas- 
ing the order of the finite element 

polynomial interpolation. The 
former approach has been taken, 
because it can be implemented 
automatically and does not require 
the formulation of new finite ele- 
ments. 

The culmination of the proc- 
ess introduces an optimization 
routine which directs the design 
t o w a r d  a m i n i m u m  m a s s  
configuration. A mathematical 
optimization technique is used to 
change the design to that shape 
giving minimum mass within the 
structural constraints. This opti- 
mization technique is based upon 
a sequential first-order Taylor 
series approximation of the con- 
straints and a feasible directions 
solution of the problem. Periodic 
mesh refinements are performed 
throughout the optimization, since 
the design is continually changing, 
and the system must predict the 
stresses and the behavior of the 
constraints as the design changes. 

"By taking an integrated 
approach," says Dr. Bennett, 
"we're able to combine the objec- 
tives of reducing the mass of the 
material and meeting structural 
performance requirements in a 
single automatic system." 

"We expect," adds Dr. Bot- 
kin, "that in the future this tech- 
nique will become the standard 
way of designing structural com- 
ponents." 

General Motors 

Drs. Jim Bennett and Mark Botkin 
are members of the Engineering 
Mechanics Department at  the 
General Motors Research Labora- 
tories. 

Dr. Bennett holds the title of 
Assistant Department Head. He 
attended the University of Michi- 
gan as  an undergraduate and 
received his graduate degrees 
from the same institution in the 
field of aerospace engineering. His 
Ph.D. thesis concerned non-linear 
vibrations. Before coming to Gen- 
eral Motors in 1973, he taught 
aeronautical and astronautical 
engineering at the University of 
Illinois. 

Dr.  Botk in  i s  a S taf f  
Research Engineer. He received 
his undergraduate and graduate 
degrees from the University of 
Missouri at Rolla. His graduate 
work was in the field of civil engi- 
neering, and his doctoral thesis 
concerned structural optimiza- 
tion. Prior to joining General 
Motors in 1978, he worked for four 
years as a consultant to computer 
applications engineers. 



WHEN YOUR 
There was no such thing as a 

"supercomputer" until Control 
Data invented it in 1963. Since 
then, our powerful mainframes 
have been solving complex PROBl EM IS ;g~~>;~~t~~;g- 

BIG, AND THE 
mos to CERN; for the largest 
automobile manufacturers in 
the world; for oil companies, 
aerospace corporations and 

TIME IS SHORE 
universities around the globe. 

Today, the CYBER 205 is the 
reigning head of the Control 

THE CYBER 205 
Data computer family. It is the 
most advanced, technically 
innovative supercomputer in 
the world. The CYBER 205 lets 

CONTROL DATA 
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you attack problems for which 
conventional computers are 
impractical-computation- 
intense problems that our 
CYBER can handle faster, and 
at far less cost. 

In the CYBER 205, hardware 
and software are combined 
to enable scientists and engi- 
neers in government, industry 
and business to handle the 
big jobs: seismic processing 
and reservoir simulation, 
fluid flow analysis, crash sim- 
ulation, chip design and 
analysis, econometric studies 
and meteorological analysis. 
Example; a CYBER 205 deliv- 
ers accurate oilfield reservoir 

simulations, for improved field 
income, in minutes instead of 
days, and cuts execution costs 
up to 80 percent. 

There are bigger computa- 
tional problems to be solved. 
By the end of this decade the 
world will need supercompu- 
ters many times faster than 
today's. Control Data's suc- 
cessors to the CYBER 205 will 
be online and continuing to 
set the pace. 

As it stands, CYBER super- 
computers are the standards 
against which all other com- 
puters are measured. 
Then. Now. Always. 

CONTROL DATA 

THEN. NOW ALWAYS. 
19 AUGUST 1983 
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Eeonomw Class. 

Vega's Coupler" 1000. 
The first small-scale peptide syn- 

thesizer with big-scale reliability Not 
a big-scale price. 

The Coupler 1000 is designed for 
savings. 

Compact size. Simplified opera- 
tion. Easy-service modular electronics. 
Apple lleTM computer-controlled. 

Only $19,500. Complete. 
That's economy 
It's also designed for performance. 
Because the Coupler 1000 is based 

on the same advanced synthesis tech- 
nology that's made our Coupler 250 
and Coupler 296 the most dependable 
automated peptide synthesizers 
available. 

Easily programmed. Fill-in- 
the-blanks synthesis software. 
Cross-contamination-free chemistry 
module. Chemically inert plumbing. 
Interchangeable reaction vessels. And 
Vega's exclusive warranty- 1 year on 
parts, 6 months on labor. 

That's class. 
So if you're doing research-scale 

peptide synthesis, you need an afford- 
able synthesizer backed by quality 
technology 

You need the Vega Coupler 1000. 
The only small-scale synthesizer to offer 
economy and class. 

Vega Biotechnologies. Inc. 
I?O. Box 11648. Tucson. AZ 85734 
(602)746-1401 '(800) 52'8-4882 Outside AZ 
TELEX. 165572 (VEGA BIO TUC) 

The link batweon 
science and tomarmw. 

C 1983 by Vega Biotechnologies, Inc. All rights reserved. 
Coupler' 1s a trademark of Vega Biotechnologies, Inc. Apple Ile" is a trademark of Apple Computer, Inc. 
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First. Class. 

Vega's Coupler" 250. 
The one full-scale automated pep- 

tide synthesizer designed to maximize 
your research. And your budget. 

It was born to be a leader. 
.Microprocessor controlled with 

floppy disk storage. Formatted synthe- 
sis software. User programmable. 

The Coupler 250 is capable of oper- 
ating up to four chemistry modules 
with the same microprocessor. 24 Hours 
a day if you want. Without missing 
a coupling. 

Our Coupler 250 was bred for qual- 

plumbing. Interchangeable reaction 
vessels. A comprehensive warranty 
Instant Vega service. 

All at a price so low, it outclasses 
everyone else. 

So if you're doing sophisticated 
peptide synthesis, you should be doing 
it with the Coupler 250. 

Vega's Coupler 250 automated pep- 
tide synthesizer. 

The first of its kind. The first in 
its class. 

ity too. Vega Biotechnologies, Inc. 
PO. Box 11648, Tucson, AZ 85734 Separate TFA metering to prevent (602) 746-1401 (800) 528-4882 Outside AZ 

cross-contamination. Chemically inert TELEX: 165572 (VEGA BIO TUC) 

The link between 
science and tmnorrow. 

c 1983 by Vega Biotechnologies, Inc All rights reserved Coupler'is a trademark of Vega Biotechnologies, Inc 

Clrcle No. 170 on Readers' Service Card 
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the best LC system- think again. 
New 5020B...from Varian. 
We've put together an LC system package that 
could change your mind. The new Varian 5020B. 
It combines the powerful, proven Model 5020 Liquid 
Chromatograph with the sensitive new UV-100 
programmable wavelength detector in a complete 
LC system. All at a price lower than comparable 
component LCs. 
Consider the performance advantages highlighted 
on the photo above. And then, if you're looking 
for this kind of an LC package, contact us 

for full details, including the surprising low price: 
Florham Park, NJ (201) 822-3700; Park Ridge, 
I L (312) 825-7772; Sugar Land, TX (713) 491 -7330; 
Los Altos, CA (415) 968-8141. 
Circle Reader Service Number 218 for literature, or 
Reader Service Number 219 to have a Varian 
Representative contact you. 
61 1 Hansen Way, Pa10 Alto, CA 94303. In Europe: 
Steinhauserstrasse, CH-6300 Zug, Switzerland. 

InWIIgent chmmatographymm. 
from brjan 

varian 
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Gordon Battelle 
This month marks the hundredth anniversary of the birth of a little-known 

but great supporter of scientific research in the United States. A business- 
man with no credentials in science, he nonetheless added a new dimension 
to the nation's research structure. That person was Gordon Battelle, 
founder of Battelle Memorial Institute, who was born on 10 August 1883. 

Battelle, son of a wealthy Ohio industrialist, might appear on the surface 
to have been most unlikely to found an organization dedicated to scientific 
research. He was not a scientist or engineer; he was not an inventor. He did 
not discover anything. Yet his conviction that research has practical value 
has had important consequences. 

Battelle's brief life-40 years-spanned a period of great industrial 
expansion during which invention and applied research moved from the 
lone inventor's workshop to the company-built laboratory. His first interest 
in research was apparently sparked by a former university professor who 
was trying to develop a process to recover valuable chemicals from waste 
products of mining. Battelle set up a small laboratory for the research and 
eventually a commercial process was perfected. 

When Battelle died in 1923, he left most of his sizable estate to found an 
institute that would be a place for "the making of discoveries and inven- 
tions" and that would be wholly independent of government, academic 
institutions, and industrial companies. He did not spell out the concept of 
contract research in his will. He did, however, create an institution ideally 
suited to employ that concept. 

Thus the first independent, nonprofit, contract research institute came 
into being. It is indicative of the usefulness of this addition to the nation's 
research resources that Battelle Memorial Institute, during its 54-year 
history, has grown from an organization of some 30 people to one with a 
worldwide staff of some 7200. More important, the institute has served as a 
model for other independent contract research organizations throughout the 
world. Today there are at least eight other independent research institutes 
scattered across the United States. Each year they serve the research needs 
of thousands of companies and government agencies. Within Battelle alone, 
for example, in 1982, more than 3200 studies for about 2300 industrial and 
governmental sponsors in 47 countries were in progress. 

The independent research institutes had combined research expenditures 
in 1982 of more than $900 million and they played a vital role in technologi- 
cal progress. They have been the catalyst for a long list of achievements, 
including the first practical tape recorder, the commercialization of xerogra- 
phy, the first video disc, special paint used to coat such space vehicles as 
Skylab and Columbia, anticancer drugs that are used worldwide, and one of 
the first uses of bacteria for industrial waste management. 

These institutes have grown and flourished because they meet real needs 
of industry and government; they are eminently practical. By their nature, 
they offer scientists an alternative to research careers in either an academic 
institution, a government laboratory, or a captive research center of private 
industry. The independent institutes have their greatest appeal for the 
scientist who enjoys the challenge of being an entrepreneur-of identifying 
a real-world need, "selling" the idea to a company or government agency, 
and leading the research to fill that need. This is a kind of research that calls 
for alertness to change, sensitivity to market forces, and innovation. Some 
scientists find this environment exciting; others find it frightening. Nowhere 
else in the world of research is the value of the work so frequently weighed 
against its cost. 

These, then, are some of the features that set the independent institutes 
apart and make them valuable. In view of the many contributions of the 
independent institutes, it is no exaggeration to say that Gordon Battelle was 
a man with a vision. We need many more people with his faith in the value 
of science and research.-SHERWOOD L. FAWCETT, Chairman and Chief 
Executive Oficer, Battelle Memorial Institute, Columbus, Ohio 43201 
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