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Eleven good reasons to own

a J2-21 high-speed centrifuge.

These eleven J2-21 rotors comprise the most
versatile rotor line ever for high-speed centrifuges.
Six fixed angle rotors offer outstanding combina-
tions of volume, force, and tube size. Two swing-
ing bucket rotors and a vertical tube rotor further
enhance the line, as do two special purpose rotors:
the Elutriator Rotor for gently har-
vesting whole cells and other fragile
materials, and the JCF-Z Rotor,
which is actually five rotors in one.
The JCF-Z has interchangeable cores
for zonal, reorienting gradient, and
continuous flow work, including the
small pellet core for efficiently
obtaining up to 200 ml of pellet from
large volumes of liquid.

Driving these rotors at speeds up

to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21
refrigerated centrifuge. Its high-torque DC drive and
automatic partial vacuum system get rotors to speed
rapidly. Sample and rotors are protected by such safe-
guards as a rotor imbalance detector and an elec-
tronic door interlock. The J2-21 also features the
convenience of built-in speed calibra-
tion, and an operating temperature
range of 0° to 40° C that allows you to
spin samples at body temperature.

UL listed and CSA approved, the
J2-21 offers unmatched efficiency, the
most versatile line of rotors, and the
backing of Beckman sales and service
worldwide. Send for brochure SB-366 to
. Beckman Instruments, Inc., 1117
California Ave., Palo Alto, CA 94304.

BECKMAN
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8 The other good news:
» Our Addendum 80

2Y) is in the mail.

EXCLUSIVE |
Squalene [3H]
Farnesyl-PP [3H]

For the study of sterol, steroid, dolichol, terpenoid, and
vitamin biosynthetic pathways.

Squalene, [4,8,12,13,17,21-3H]-

2-10Ci/mmol

Hexane: ethanol, 99:1 under nitrogen in sealed
ampoule, indry ice

NET-645 10uCi 50uCi

Farnesyl pyrophosphate, triammonium salt
[1,5,9-*H]-

2-10Ci/mmol

0.15N Ammonium hydroxide under nitrogen, in foil-
wrapped sealed ampoule, in dry ice

NET-670 10uCi 50uCi

Circle No. 147 on Readers’ Service Card

cAMP [**P]

1000-3000 €i/mmol

3
8-azido-cAMP[>H]
Photoaffinity reagent
Adenosine 3',5'-cyclic phosphate, [32P]-
1000-3000Ci/mmol

Ethanol:water, 1:1, in dry ice

NEG-011 100uCi 500uCi

Azidoadenosine 3',5'-cyclic phosphate, ammonium
salt, 8-[2-*H(N)]-

10-20Ci/mmol

Methanol, in dry ice

NET-625 50uCi 250uCi

Circle No. 148 on Readers’ Service Card

Estradiol [ “I]

Stralghtforward gamma counting,

more sensitive than 3H

Highly specific for the estrogen receptor
Low non-specific binding
lodo-3,173-estradiol, 16a-['251]-
~200Ci/mmol  NEX-144L
>1000Ci/mmol NEX-144

Ethanol, in dry ice

10uCi  2x10uCi 50uCi  2x50uCi

Circle No. 149 on Readers’ Service Card

New for RIA
Enkephalin, (5-L-Leu) ['2°]]
Enkephalin, (5-L-Met) ['251]

High specific activity 800-1200u.Ci/ug

Stable four weeks from production date

Each lot tested for binding and displacement in a
specific RIA

Enkephalin, (5-L-leucine), [tyrosy/-1251]-
Enkephalin, (5-L-methionine), [tyrosy/-125I]-
800-1200uCi/ug

Lyophilized from sodium phosphate buffer, pH 7.5,
containing gelatin and sodium azide.

NEX-148 (Leu) 10uCi  2x10uCi  50uCi
NEX-149 (Met)  © " uCi 50uCi 2x50uCi

Prepared fresh for stock on first Monday each month

Circle No. 150 on.Readers’ Service Card

EXCLUSIVE
3 -dATP o P]

(Cordycepin 5'-triphosphate)
Incorporation of 3'-dATP, [a-32P]- molecule into DNA
or RNA at 3'-end prevents further polymerization
Labels DNA in terminal deoxynucleotidy!
transferase catalyzed reaction

Reagent of choice for end-labeling RNA

during DNA-dependent RNA transcription
Deoxyadenosine 5'-triphosphate, tetra-
(triethylammonium) salt, 3'-[o-32P]-
500-1000Ci/mmol

Ethanol:water, 1:1, indry ice

NEG-026 500uCi 1mCi

Circle No. 169 on Readers’ Service Card

Not for use in humans or clinical diagnosis.

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808
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For Colorado State University’s Department of
Electrical Engineering, contracts and grants are a
hectic game. The competition is stiff, funds must be
utilized to the maximum, and contracts unfailingly
completed on time.

Professor Joel DuBow, head of the Department’s
Energy and Materials Group, recommended the

use of an HP-IB system for experimental programs in-
volving fossil fuels, because *“‘we have enough
problems understanding the measurements with-
out having to worry about interfacing. By using
HP-IB compatible instruments and computers,

we were able to get right to the data analysis, without
first having to do research on research.”

Processing the unseen.

The in situ oil shale processing, now considered

the most promising oil extraction technique, utilizes
underground processing. Since the material can-
not be seen, it is critical that the process be monitored
and diagnosed accurately. CSU’s HP-IB system

has permitted Professor DuBow and his colleagues
to devise — and test — conceptual schemes for ac-
complishing this. For example, when oil shale is
heated, it goes through three structural changes: from
an “as is” state to a transition zone, to a retorting
zone, and, finally, to a combustion zone. By using
the HP-IB system to monitor temperature coefficients

210

of the shale properties, Prof. DuBow has been able to delineate
the location of these zone boundaries. Process engineers can then
use this data to detect the position and velocity of these reaction
zones, and to determine the shape of each zone. In tum, this tells
them whether or not the desired process is being followed. If not,
corrective action can be immediately taken.

A hierarchy of machines.

Another reason why Prof. DuBow chose HP-IB is because of

the flexibility provided. ‘‘We use three HP 9825s, in conjunction
with an HP 1000,” Prof. DuBow says. ‘‘That way, we end up with
a hierarchy of machines. The 9825s have the capacity to analyze most
of our data, while the HP 1000, with floppy disc drive, is faster for
graphics and hard copy output. The HP 1000 also gives us the
ability to store data permanently, and to compare new data against
data that was generated six months ago. On the other hand, if the
1000 is busy, the 9825s can provide us with a lot of our essential
data. And, since software is compatible, if one 9825 is unavailable the
other two can keep the lab running.”

Flexibility for data quantity and quality.

In short, this HP-IB system made it possible for CSU engineers

to assemble a system configuration quickly, so they could begin
looking at data months faster than might have been possible had
conventional components been used. It also permits them to analyze
oil shale samples faster and obtain more data from the tests. In fact,
in one three-month period, CSU has generated more oil shale test
data than had ever before existed in published form.

SCIENCE, VOL. 209



“Not a new adventure every time."”

Professor DuBow’s HP-IB system now represents an investment

in excess of $250,000, and includes the computers, a low frequency
network analyzer, a differential thermal analyzer, printer, four-pen

plotter, five disc drives, tape drive, measurement process controller, T

terminals, and ten other HP instruments. ““With HP,” Prof. DuBow m
reports, ‘I can modify, upgrade or expand the system as our SYSTEMS

needs change; | have a system where I can hook up specialized IR. R

and expensive analytical instruments (such as an HP GCMS) rapidly HP-IB: Not just a
and not have a new adventure every time. Aid from HP people was standard, but a
crucial at certain times. In fact, if it hadn’t been for them, the whole decade of experience.

program might have failed. One of their applications engineers
was especially helpful not only in the interfacing, but his intimate
knowledge of the instrument system

helped us design our experiment to get the data
we wanted accurately.”

Getting to know more.

Could HP-IB be the solution to your test and
measurement needs? To leam more about
HP-IB, send for our brochure, ‘“Do your own
system design in weeks, instead of months.”
Simply write to: Hewlett-Packard, 1507 Page
Mill Road, Palo Alto, CA 94304. Or call the HP i*w
regional office nearest you: East (201) 265-
5000, West (213) 970-7500, Midwest (312)
255-9800, South (404) 955-1500, Canada
(416) 678-9430.

b/”] HEWLETT

PACKARD
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The LC automation system
with an open mind

Now you can take advantage of microprocessor technology
throughout your entire analytical procedure. A ChemResearch
Model 1560 system is a microprocessor-based computer, con-
trolling a liquid sample processing unit and other devices such
as chromatographs, dilutors, pumps, pH meters, and anything
else necessary to execute a specific project. It easily performs
virtually any chemical operation that can be accomplished by
hand. Interactive programming with simple chemical com-
mands—’agitate’’, "’lower pipet’’, ’next tube’’ —allow you to
use it the day it is installed, even if you have no previous
computer experience.

A popular application is the complete automation of an LC
analysis including sample preparation. Auto injection by itself
will frequently not provide total automation: reactive samples
need to be dissolved just prior to injection, or derivitization for
fluormetric detection may require that the reaction take place at
a precise time before injection. In addition to simple, identical
separations, the Model 1560 can automate LC kinetic studies;
reinject samples which were too concentrated or fail to meet
some other standard; collect fractions based on peaks or other
factors; and dissolve, extract, dilute, derivitize, adjust pH, or
even titrate samples before injection.

A Model 1560 can do it all for you. It can control all aspects
of analysis, even deciding to modify and rerun separa-
tions which didn’t meet your criteria. Find out how a Chem-
Research Model 1560 can automate your LC or your whole lab.

Phone toll free:
[800] 228-4250

(continental U.S.A. except Nebraska). Or write: Instrumenta-
tion Specialties Company, Box 5347, Lincoln, Nebraska 68505.

212 Circle No. 95 on Readers’ Service Card

Aspirin degradation—a simple example. Acetysali-
cylic acid (ASA) in basic solution degrades to salicylic
acid (SA). The following unattended experiment using
a ChemResearch Model 1560 Automated Sample Pro-
cessor and a ChemResearch liquid chromatograph
studies the kinetics of this reaction.

initiate
reaction

Add the aspirin standard

to a beaker of NaOH solu-
tion located in front of the
sample handler. The rest

is automatic.

A measured aliquot from
the beaker is placed in a
test tube.

take sample

H3PO, is added to lower
the pH.

inject

Solvent
front N

SA N

record N
chromatogram L U\L L
_J

Repeat sequence. In this
last J experiment, 9 samples at
sample? o increasing intervals were
taken.
yes
c £

t

The shift in ASA/SA ratio is apparent in the four con-
secutive chromatograms above. For simplicity, the
actual mechanics of fluid transfer, reaction timing, and
other events are not described. The Model 1560 did it
all. The only thing left for you to do is plot the curve.

ChemResearch

SCIENCE, VOL. 209



@ KELVINATOR
CHROMATOGRAPHY

Kelvinator has three ways to meet your cold room chro-
matography needs: One, two and three door refrigeration
units, packed with features designed especially for chro-
matography applications.

Every Kelvinator refrigeration unit is constructed with an
extra-thick layer of Urethane foam insulation for energy sav-
ing operation. Large tempered thermopane glass doors offer
excellent visibility, close quietly and have superior insulating
qualities. :

Each cabinet comes equipped with a vapor proof duplex
receptacle mounted inside, access portholes for attaching
optional recorders and other equipment, heavy duty adjust-
able shelves and brilliant fluorescent lighting. A wide selec-
tion of optional accessories is also available.

In addition to offering the finest convenience features,
every chromatography cabinet shares in Kelvinator’s long
tradition of dependable service. An exclusive Five Year

Compressor Warranty Program* and world wide factory rec- Ke Y 4 Vi na to,’o

ommended service network assures customers of first rate

service when and where it's needed. Kelvinator Commercial Products
621 Quay Street,
When your needs call for cold room chromatography Manitowoc, Wisconsin 54220
equipment, remember . . . Kelvinator means refrigeration. TWX-910-260-3507, Ph 1-800-558-7627

*Details of the Kelvinator Five Year Compressor Warranty Program are available . . . .
by contacting Kelvinator Commercial Products, Manitowoc, Wisconsin. w@/ A Division of White Consolidated Industries, Inc.

| QUALITY REFREERATION FOR THE LABORATORY
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Witha
Brinkmann
Homogenizer,
ou can
omogenize
samples
underiml

...homogenize
anaerobically

00 9nd

without

Cross
conlammation.

When it comes to breaking down
and homogenizing virtually any type
of tissue, small organs, bones,
_ muscle, cartilage, or even
| anentiremouse, the
Brinkmann Homogenizer
isinaclassbyitself. 5
Consider its power. A 600W
motor develops up to 30, 000 rpm.
(1200W on PT-45 model, with up to
20,000 rpm) to assure complete hom )
of most samples within 30 to 60 secon:
instruments may require 15 minutes orm re).
Consider the wide choice of generators,
made entirely of stainless steel. It includes
Microprobe Generator small enough to fit into a
standard cuvette (for samples as small as 1 mior
less), Anaerobic Generators for aerosol-free
homogemzatlon. a Mechanical Seal Gieneratcrto

Brinkmann Hom:

From tissue to homogenate in 30 ¢

SYBRDNIBnnkmann




do the elected representatives or the pub-
lic servants. Furthermore, the technolo-
gists do not understand the even more
complex legal, social, and political issues
in our rapidly changing world. Yet, it is the
technologists who are asked to answer
the final questions. It is they who are of-
ten blamed when things to wrong, as
they sometimes do. And lately it is they
and their producers who are threatened
with legal punishment for failures.

The genie of technology has given us
many benefits that we all share. We all

should also share its failures. It is past
time for schools of liberal education, in-
cluding those that educate jurists, to re-
quire in their curricula courses which
help nontechnical students to under-
stand at least the general nature of the
technologies of our modern world. Most
engineering curricula now require a sub-
stantial portion of their studies to include
liberal education. In both cases it is sug-
gested that entirely new approaches be
developed that will better acquaint the
students with the overall nature of our

give you

single or multi-
channel metering
... or BOTH!
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technically based society with its ever
more compelling human needs.

They who will make, govern, and
judge in the future will then be better
prepared to enhance humankind with de-
cisions that are at once technical and hu-
man-value bearing. They will be more
tolerant of the other person’s dilemmas,
and they will more willingly share re-
sponsibility.

JAMESs R. JOHNSON
Institute of Technology,
University of Minnesota,
Minneapolis 55455

“Risky’’ Investments

I am the chairman of a task group es-
tablished by the Advisory Council of the
National Science Foundation to look in-
to the adequacy of the process of funding
of research proposals that are highly in-
novative but that also have a relatively
high risk of failure. There seems to be
a perception in some parts of the scien-
tific community that highly imaginative
proposals for research which are ‘‘off
the beaten track’ sometimes have diffi-
culty in obtaining funding because sci-
entific reviewers and agency officials are
unduly conservative and tend to *‘play it
safe.”’

We would very much appreciate hav-
ing comments and views of the scientific
community, including any knowledge of
significant creative proposals for re-
search that experienced difficulty in
finding funding from federal agencies,
as well as suggestions for improving
the mechanism by which such proposals
are handled. We are also concerned
about the possibility that some worthy
proposals may experience difficulty be-
cause they fall between different dis-
ciplines or divisions of a discipline.

The task group is in no sense an appeal
mechanism, nor does it have any possi-
bility of determining the merits of in-
dividual proposals, but is involved in
suggesting ways in which the procedures
and policies of the National Science
Foundation can be most effective in
fostering highly creative science in our
laboratories and universities.

HALSEY ROYDEN
Department of Mathematics,
Stanford University,
Stanford, California 94305

Erratum: In the note describing the phot h that
appeared on the cover of the 16 May issue of Science,
and in H. Massey's Atomic and Molecular Colli-
sions, from which the photograph was taken, the
library represented in the photograph was mis-
identified. The library shown is that of the Royal
Institution, London.

SCIENCE, VOL. 209



DISSPLA GRAPHICS SOFTWARE Loco.

3-Way Relief From High-Tech Headaches.

Integrated Software Systems

Corporation

4186 Sorrento Valley Boulevard

San Diego, CA 92121 (714) 452-0170

ISSCO Deutschland GmbH
Dietzstrasse 16

D-5400 Koblenz, West Germany

49-261-407989 Telex: 862891

LEADING THE WORLD
IN MACHINE Al

DEVICE INDEPENDENT
GRAPHICS SOFTWARE

FOR OVER A DECADE. 43970.7980

Finding the Answers...Documenting the Results... Selling the Solution.

ISSCO’S DISSPLA® graphics because of error. So documenting
software helps turn theoretical the results is easier. DISSPLA
questions into answers. An works on most large scale
integrated FORTRAN library computers and selected

called by the user’s program, superminis, and it drives any
DISSPLA is capable of virtually plotting device that draws a

any type of data display. You tell straight line. So you can
DISSPLA what you want and it experiment with extensive

takes care of the details. Unlike graphic formats, from simple to
interpretive software systems, complex. When you're really in a
DISSPLA lets you use the full hurry, or you want to get your
power of FORTRAN, COBOL, non-programmers involved, now

ALGOL and PL/I. The typical plot there’s ISSCO'S TELL-A-GRAF®
requires less than 10 instructions. “plain English” software.
Programs never terminate
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SUPER — COLORIMETER TYPE 24

“DIRECT CONCENTRATION READOUT”. $395
WITH UNIVERSAL CUVETTE HOLDER :

NEW CHEMTRIX TYPE 24 DIGITAL COLORIMETER
with UNIVERSAL CUVETTE HOLDER permits the use of
ROUND CUVETTES up to 19 MM diameter as well as
SQUARE CUVETTES of standard 12.56 MM.

The high contrast liquid crystal display (LCD) reads
direct concentration in two ranges in addition to ab-
sorbance and transmittance.

A front panel thumbwheel control selects any one of
eight filters with wavelength peaks centered at 350, 420,
460, 490, 530, 570, 610, and 660 nanometers. These filters
are narrow enough for good absorption and, at the same
time, broad enough to cover the entire visual range.

The first concentration range covers low PPM up to
199.9 while the second extends up to 1999. This coverage
allows one to select the range most suitable for the
analysis.

Applications of the Type 24 cover clinical, water
analysis, pollution control, and all industrial analyses that
use colorimetry.

iy - RIS e $395. Chemtrix,inc.

Complete with manual and 4 cuvettes
’ : 163 SW FREEMAN ST. —HILLSBORO, OR. 97123
Write for New Booklet “A New Look At Colorimetry. (503) 648-0762 TELEX 364471

.
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THE ENERGY GAME!

We all have to play—
but can anyone win?

The energy game is a highly competitive, very expensive gamble. Nature supplies the basic resources, but
technology determines their uses. Societies demand more and more; national economies may falter; govern-
ments may topple. Is there a technological fix?

ENERGY: Who is going to win the game?

No one can predict the outcome of the game, but two publications from AAAS can help you understand the
ground rules and introduce you to the players.

ENERGY: ENERGY II:
Use, Conservation, and Supply Use, Conservation, and Supply
Gives a general and historical overview of our energy Contains articles about energy conservation and public
problem and examines ways to conserve energy and use it policy; our remaining supply of fossil fuels; and the
more efficiently, not only in industry but on an individual transition to fission, fusion, and solar energy. Includes an
level. Examines the problems we face in the energy extensive analysis of the domestic and international
requirements for food production and reviews known perspective on present energy-use patterns.
energy sources in relation to current and future energy
needs.
160 pp. 1974 lllus. 208 pp. 1978 lllus.
0-87168-213-3 (cloth) $10.00 0-87168-300-8 (cloth) $12.00
0-87168-223-0 (paper) $3.50 0-87168-237-0 (paper) $5.00

Special Combination Price for both Energy volumes:
$20.00 (cloth), $7.00 (paper)

Since you, too, have to play . . . order your copies now and learn the rules.
Send your name, address, and list of titles to

AAAS

4 Department E-|

1515 Massachusetts Avenue, NW
Washington, DC 20005

AAAS members allowed 10% discount on prepaid orders.

Remittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.
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H-600

The first analytical TEM
with true microcomputer control
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It's the H-600-1, an exceptionally powerful analytical tool

featuring:

- LaB, Gun

- Pushbutton-selectable microscope modes: TEM (2.0 A),
SEM (20 A), and STEM (10 A)

- Triple condenser lens—all 7 lenses microcomputer
controlled

- Ultra high (5 x 10=7 torr) vacuum system

The system is available with EDX, Energy Loss Spectro-

scopy, Diffraction, Beam Rocking, and Spot Scanning. The

analytical modes require no specimen repositioning. And,

probe sizes down to 15 Aare easily achieved for excep-

R R RN T e )

L

tional analytical capability. What’s more, the H-600-1 is
easy to operate. Routine setups and adjustments are done
automatically by the built-in microcomputer. As for cost,
you’ll be happy to know that prices for the H-600 series
start at less than $140,000 F.O.B. San Francisco.

The H-600-1 is just part of the most complete TEM lineup
in the industry. For full details about a TEM that matches
your application and your budget, call or write today. Hitachi
Scientific Instruments Division, 460 East Middlefield Road,
Mountain View, California 94043. Phone (415) 961-0461.

In Canada: Nissei Sangyo Canada Inc. Phone (416) 675-5860

HITACHI

SCIENTIFIC INSTRUMENTS

NISSEI SANGYO AMERICA, LTD.
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Join the M Generation!

Those marvelous microprocessor-controlled
balances from Fisher.

The Fisher/Ainsworth M Generation. A whole new handles them all. Automatically. Check out our new
concept in electronic weighing. Sophisticated M'’s. Rugged briefcase-slim beauties with full-range
instrumentation that's remarkably simple. ' instantaneous electronic taring. And big clear
Far fewer components, so far less digital LED display. Each M a solid
service needed — ever. example of American technology,
And what brains! These toploaders no-nonsense design, and strin-

have an uncanny ability to sense weigh- ; " gent quality control.

ing variables and apply corrections. Send for data today.
Changes in ambient temperature,

electrical fields — the M’s mini-computer

We know laboratories. § 'F

Model M-300 M-300DR  M-3000

DUAL-RANGE Flcha: Solcntific ©
Ghpacty 300 30/300g 3 isher Scientific Company
Readability .01g .001/.01g g 711 Forbes Avenue
Catalog no. 01-913-252 01-913-253 01-913-269 Pittsburgh, Pennsylvania 15219
Each $1095 $1495 $1895 (412) 562-8543

Available on Fisher GSA Contract No. GS-00S-86594.
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The Bridge Between University and Industry

University-industry relations in science and technology have long been
characterized by curious mixtures of respect and condescension, of af-
fection and irritation, of strong mutual interactions and barriers, planned or
philosophical. Yet these intellectual, economic, and social interactions form
the core of a complex network that most of us consider to be the basis for
civilization’s present progress and future hope.

The massive growth of federal support for R & D from World War II
through the 1960’s had an unintended impact on this network, proving it to
be both more sensitive and more durable than might have been predicted.
Federal funds for university research from 1950 to 1970, so lush and avail-
able seen through the rosy haze of nostalgia, did strengthen our foundation
of science, our university research capabilities, the training of graduates,
and hence the infrastructure for future industrial growth. But the bridge
between university and industry, although neither completely broken nor
abandoned, fell into disuse. Research subjects evolved from government
goals and funding, and career objectives of graduates were geared to the
glamor and growth of space, nucleonics, and the new age of materials sci-
ence. While industrial research became stronger internally, the university
research community leaned toward its new and generous patron.

The bridge with industry was rediscovered by universities around 1970,
with the slowing of federal support, cutbacks in aerospace research, and
narrowing of federal support following the Mansfield Amendment. Initial
approaches were made by universities with overtones of ‘‘with your money
and our brains’’—not an endearing note, and surely not the best one on
which to begin a relationship. But through the 1970’s a maturing sense of
mutual benefits and interdependence has emerged. Universities and indus-
try are now building toward long-term relations that take into account each
other’s needs and contributions, the functions that each serves in our so-
ciety. There is, in short, a sound base for a sensible working partnership.

There are signs today that federal funds for university R & D may in-
crease in some areas such as defense, energy, and basic research. Coupled
with industrial belt tightening, this could tend to divert university research-
ers away from industrial cooperation.

Nevertheless, there are clues to future growth. The National Science
Foundation program for stimulating joint research proposals from universi-
ty-industry partners is an excellent start, but must be nurtured with a clear
understanding of the broad societal functions to be served. The Monsanto-
Harvard and Exxon-MIT programs, with sizable funds committed to basic
areas of mutual interest, are perhaps unusual examples, but partial govern-
ment support might encourage others on a somewhat smaller scale. Strong
industry participation in mission-oriented research institutes at universities
and long-term joint projects between university research teams and single
companies can provide opportunities for combining university research ca-
reers with economic growth of the private sector.

The bridge in science and technology between university and industry —
sometimes strong, occasionally ignored, always important—has a unique
role in current industrial societies. The difficult lessons of the 1970’s have
given us a base for using this bridge as a means of strengthening our national
technical community. The challenge for all is to preserve this base despite
future changes in federal funding. —HERBERT 1. FUSFELD, Director, Center
for Science and Technology Policy, New York University, New York 10003;
past president, Industrial Research Institute



No other laboratory shaker is

more accurate or

provides

faster results than the
Burrell Wrist-Action Shaker.

If you expect fast, accurate results
from your laboratory shaker, there’s
only one shaker that duplicates true
wrist-action shaking. The Burrell
Wrist-Action Shaker.

Here’s why.

The Burrell Wrist-Action Shaker
duplicates a hand mixing swirl for as
long as necessary, at the speed and
shaking angle you select. The swirling
motion is the key . . . all the contents
are in continuous motion, assuring
faster, more complete mixing. The
swirling motion is consistant at every
speed, so you can replicate exact
operations . . . every time.

Flexible and versatile.

Flexibility and versatility are what
make the Burrell Wrist-Action Shaker

so popular. We call it the Build-Up®
System. With it you can add on or inter-
change side-arms and platforms so
the capacity of your Burrell Shaker
grows and changes with your needs.
The Burrell Shaker can accommodate
from four to twenty-four Erlenmeyer
flasks, and with special clamps a
Burrell platform can hold up to eight
250 ml flasks, as well as separatory
funnels as large as 2000 ml.

Who uses the Burrell
Wrist-Action Shaker?

The Burrell Shaker is working
accurately in hundreds of industrial
and clinical laboratories; government
research departments; universities,
colleges and technical schools. For

more than forty years, the Burrell
Shaker has been working hard in
laboratories around the world. It's a
proven, quality, indispensable piece of
laboratory equipment.

Get the whole story.

We want you to know all the facts.
Write or call Burrell Corporation and
we'll send you our brochure describing
the only true wrist-action shaker
available.

BURRELL

BURRELL CORPORATION
SCIENTIFIC INSTRUMENTS

AND LABORATORY SUPPLIES

2223 FIFTH AVENUE, PITTSBURGH, PA 15219
Telephone 412/471-2527

ALL THE FEATURES OF THE BURRELL WRIST-ACTION SHAKER ADD UP TO THE MOST VERSATILE SHAKER AVAILABLE.
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AAAS Office of Opportunities in Science

wants you to know about the

Project on the
Handicapped in Science

The Project on the Handicapped in Science seeks
to improve the status and participation of
handicapped scientists and to improve science
education available to handicapped youth. An
ongoing activity is to make professional meetings
completely accessible to the physically disabled.
Publications include Resource Directory of
Handicapped Scientists ( $3.00), Science for
Handicapped Students in Higher Education
($3.00), Barrier-Free Meetings ( $4.00), and
Scientific and Engineering Societies: Resources for
Career Planning (in press).

For further information about the
Project, its programs, and special
publications (please enclose remittance
when requesting copies), write to

(A American Association for
the Advancement of Science

Project on the

Handicapped in Science

1776 Massachusetts Avenue, NW
Washington, DC 20036
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