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BIOSYSTEMS UPDATE

New Instrument for Multiple DNA Syntheses

Apphed, Biosystems has announced a new
option for its Model 380A DNA Synthesizer
~ which allows it to make three different oli-

- gonucleotides simultaneously. Syntheses can

be started and stopped independently of

one another so several users can share the
same instrument. With this new option, the
productivity of the 380A is tripled for less
than one-fourth the original cost of the in-
strument. You also save bench space and
minimize reagent consumption.

_ Three synthesxs eoiumns can be operated independently
and simultaneously, tripling the productivity of the Applied
Biosystems Model 380A DNA Synthesizer.

Disc drive fer storage of your chemical methods.
This new option also includes hardware and

~ software which allow you to use your own
procedures. You can use other chemistries

and even make oligonucleotide analogues.
All functions required for DNA synthesis are
available and your methods are stored on a
flexible disc. With 18 solventlreagent reser-
voits, the 380A offers flexibility unmatched
by other synthesizers. ‘

Applied Biosystems has the totaI solution
for your DNA synthesis needs. We provide
ultrapure, highly stable reagents, the key to
successful syntheses. With our efficient
phosphoramidite chemistry, you can make
DNA with up to 50-60 bases without the use

~ of the dimers, trimers or ligation requn-ed
’ with other chemistries. This is the true test

PURIFIED OLIGOMERS

Autoradiogram of *P labeled oligonucleotides up to 40
bases long. Efficient phosphoramidite chemistry allows di-
rect synthesis of long oligonucleotides.

of coupling efficiency. Only the Applied
Biosystems Model 380A DNA Synthesizer
can synthesize long oligonucleotides quickly
and with high product yields. And if your
requirements for DNA are large, you can
now synthesize three times as much with
one instrument.

For more informatien, circle no. 283

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Drive, Foster City, CA 94404 + (415) 570-6667 « (800) 874-9868
IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany + 06157-6036
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How one researcher keeps both eyes
on experiments and records the results
—all at the same time

Denise Hanley, Immunologist, talks about how the Microwriter
has simplified her life: ‘“The Microwriter sits on my bench when
I’m conducting tests or experiments. To enter the results, | don’t
even have to look at the keys. When I’'m ready for hard copy, all
I do is just plug it into my printer. That’s all there is to it.”’

Microwriter. The world’s first and only truly portable, hand-
held word processor.

Scientists all over Europe, by the thousands, are singing the
praises of Microwriter’s unique characteristics. Without excep-
tion, they say that Microwriter is the first, easy-to-use productiv-
ity tool that helps practicing scientists meet the daily writing and
documentation requirements of their job. And you will too!

Thanks to an RS232C interface, you can print out directly on
virtually any printer, so there’s no more explaining and respell-
ing technical terms to typists. And, since Microwriter's small
enough to fit in the palm of your hand, you can work anytime,
anywhere. On the train, a plane, even in bed with the flu.

You already possess 95% of the knowledge you need to
Microwrite.

That's because the Microwriter employs its own unique
(patented) pictographic system. A system of 5-keys that, when
pressed in certain combinations, correspond to the particular
shape of each handwritten letter in the alphabet. It’s all based
on pattern-similarities that have been imprinted in our minds for
years. The result is, learning to Microwrite (to touch operate), never
takgs more than an hour — just by following a simple self-learning
guide.

In fact, most people find they can ‘‘Microwrite”” several times
faster than they were ever able to write or type - in no time at all.

As you write, your text is stored in a 1600 word memory. And,
using the built-in display, reviewing, editing and formatting is
simplicity itself.

You can even write to and read from ordinary microcassettes,
or plug into your computer or word processor.

Add it all up and you'll see, the Microwriter does for words,
what the calculator did for numbers.

Microwrite. And have the power of portable word processing
--- right at your fingertips!

A CLOSER LOOK
¢ 5-finger keyboard
¢ 8K RAM

¢ 16 character LCD
e RS232C plug

Powerful PROM Software Contains:

* Processing of full ASCII set

e Comprehensive text editing software
compatibility ¢ Multiple option RS232C comms software

e AC/DC operation ¢ Software for cassette storage

$499 includes ® Carry case ® Charger ® Cassette interface
¢ Self learn guide ® Backed by a 30 day money back
guarantee—6 month warranty.

TO ORDER NOW CALL TOLL FREE
1-800-227-2278 Ext. 343
(In CA. 1-800-772-3534 Ext. 343)

Charge It * VISA » AMER. EX. * MASTERCARD

I:ID 17 East 71st Street
New York, N.Y. 10021
microvﬁriter[l (212) 288-8863

MICROWRITER 17 East 71st Street, New York, N.Y. 10021 |
[] Please send me Microwriter(s) @$499 ea. I
(plus appropriate sales tax for NY residents) |
[0 I'd like to know more, send detailed information |
Enclosed. is [l.check-Ll-Money Order to cover full |

Ll.che
amount. Charge to my ¢ rd: ] Amer. Ex. [ Visa
E L [ Mastercaid :
Credit Tard No.

Expiration date .
Interbaiik No. (Mastercatiionly) 3!
- i S Tel. No. o

Cirrla Nn 998 an Raaders’ Sarvira Card
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Tin dendrites grown from melt [photo-
macrograph by Kurt Nassau; courtesy
of AT&T Technologies, New York
City]. See page 941 for program of
Gordon Research Conferences.



GECOND INTERNATIONAL CONGRESS OGN

COMPUTERS N SCIENCE

CALL FOR PAPERS

The Second Conference on Computers in Science,
sponsored by Science Magazine, in conjunction with
Scherago Associates, will be held in Washington DC.
from 28 October — 1 November 1984. The conference
will emphasize the use of the workstation for the scien-
tist. There will be invited talks in a number of areas
including Biology Workstations, Computer Aided
Molecular Design, Workstation Hardware, Artificial
Intelligence, Databases, Laboratory Automation and
Robotics, and Management of the Electronic Labora-
tory. In addition there will be submitted poster talks,
workshops in a number of areas and a large vendor
exhibition. Prospective authors should send for an
abstract form, registration and hotel information to Ed
Ruffing, Scherago Associates, 1515 Broadway, New
York, New York 10036 (212) 730-1050. Completed
abstracts should be sent to the conference chairman,
Dr. Stephen R. Heller, EPA, PM-218, Washington DC
204060 (202) 382-2424.
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The New Bio-Response MCT* (Mass Culturing
Technique) System Delivers Monoclonal Antibod-
ies And Other Mammalian Cell Products When
You Need Them—From Grams To Kilograms.

Insufficient quantities of
desired peptides are a key

cause of expensive research and
production delays. The MCT
system is a new and unique
mammalian cell culturing pro-
cess designed to overcome the
obstacle of insufficient quan-

the quantity you need...when
you need it! Additionally, every
step in MCT production has

been developed to contain costs R
now and in the future while i

proteins.

tities of peptides by delivering

Quantity
Unlike conventional cell-
culture methods, the MCT
system uses “fresh; free-
flowing lymph directly
from a cow. Following
treatrnent, the lymph is
continuously diffused into
and out of a growth cham-
ber. This nearly in vivo
growth environment stim-
ulates continuous and opti-
mal protein secretion. The
result? Large quantities of
desired proteins enabling
you to move to the clinic or
market...faster.

Unlike conventional cell-
culture methods that re-
quire extensive labor forces
and expensive growth medi-
umns, Bio-Response’s

MCT is a closed,
steady-state system.

In essence, the MCT sys-
tem starts with a low-

cost lifeline—a feeding
cow—and ends with a
pure, quality product. MCT
...an optimal system at low
cost.

maintaining exceptional purity
and quality in mammalian cell

CTOR

ANALYSIS:

SPE|
MEDIUM

EXCESS LYMPH
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NT GROWTH
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LYMPH

FILTER

OXYGEN/CARBON DIOXIDE
.
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| factate
{0, CO,
GROWTH I pH
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SEMI-PERMEABLE
HOLLOW FIBER  propLCT
PURIFICATION

Purity
Unlike conventional cell-
culture methods, the MCT
system is designed to
insure purity without tedi-
ous processing. By direct-
ing the lymph across semi-
permeable membranes,
MCT provides both separa-
tion of media protein from
desired cell products, and a
continuous nutrient flow.
The ability to add or with-
draw from the chamber to
maintain optimal céll den-
sity permits continuous
harvest of a highly pure
product.

Quality
Unlike conventional meth-
ods of production that
attempt to create biologi-
cally active mammalian cell
products, the MCT system
provides a pure-mammal-
1an product—an exact copy
of the original protein and,
in the cdse of non-antibody
polypeptides, uncc npro-
mised by inappropriate gly-
cosylation and disulfide
bond formation. There is a
growing consensus favor-
ing products produced in a
mammalian cell-culture
system, such as the
Bio-Response MCT system.

For further information, call Bio-Response, Inc. at

(415) 786-9744.

“MCT (Mass Culturing Technique) is a trademark of Bio-Response, Inc.
Circle No. 226 on Readers’ Service Card
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Floating Point Systems
array processor to break

The FPS-5000 Series from
Floating Point Systems

Now, a new family of
products from Floating Point
Systems brings increased com-
puting power and unmatched
price/performance to the
signal/image processing world.

With 3 to 6 times the speed
and 4 times the memory capacity
of previous FPS products, the
FPS-5000 Series provides comput-
ing for applications that exceed
their present system’s capability.

The FPS-5000 Series offers fast,
accurate, flexible computing for
the most demanding real-time,
user-interactive, and production-
oriented applications.

Four basic product groups

make up the new FPS-5000 Series:

the 5100, 5200, 5300 and 5400.
Peak performances range from 26
million floating-point operations
per second (MFLOP), to 62
MFLOP. Data memory of 0.5M to
1M words is available along with
program memory to 32K words.

By combining a distributed
architecture concept with the
latest VLSI technology, the

Typical performance examples of geophysical, medical imaging and
signal/image processing applications.

Application Example AP-120B FPS-5410 5420 5430

1. Demodulation/Signal 13.8 msec. 6.5msec. N/A N/A
Analysis

2. Tomography Preprocessing 60sec. 25sec. 16 sec. 12sec.

3. Multispectral Image Classification 49 sec. 25sec. 13.3 sec. 10.5sec.
(512 x 512 pixels 8 Bands, 4 classes)

4. 2DFFT 3.4 sec. 14sec. .7 sec. 5sec.
(512 x 512 complex)

5. Matrix Multiply 439 msec. 177 msec. 96 msec. 71 msec.

(100x 100)
Based upon specifications subject to change.

FPS-5000 Series sets a new stan-
dard for cost-effective computing,
breaking the $2,000 per MFLOP*
barrier—the first time this has
been achieved in any floating-
point computing system.

*Based on U.S. Domestic Prices

Arithmetic Coprocessors. Data
flow is simultaneously managed

FPS-5000 Series Architecture

<@ disk, display, ...
. A/D,D/A,...

Distributed processing
architecture

The FPS-5000 Series is
a distributed processing
system that maximizes
throughput by allocating
the computational load to
a set of high-performance,
independent, floating-

point processing elements called




introduces the first
the $2,000/MFLOP barrier.

by a combination of
independent /O Pro-
cessors and the central
Control Processor.

Each Arithmetic
Coprocessor, with
synchronous architec-
ture to allow simple
application debugging,
functions as a self-
contained unit.

The new Multiple
Array Processor
Execution Language
(MAXL), based upon
FORTRAN 77, allows the user to
construct an integrated system
environment which can be tuned
to application requirements.

Increased performance can be
achieved by adding Arithmetic
Coprocessors as a field-install-
able upgrade as the user’s
requirements evolve.

Compatibility
The FPS-5000 Series maintains
software compatibility with pre-
vious FPS 38-bit processors and is
supported on a range of host
computers. Thus, the extensive

software support developed for
FPS-100 and AP-120B products is
maintained and users are able to
move existing applications onto
the FPS-5000 Series with minimal
effort.

Quality and Reliability

The FPS-5000 Series was
designed and built with the same
quality standards inherent in all of
the previous Floating Point
Systems products—standards
that have earned those products a
reputation for unprecedented
reliability and one of the best

meantime between failure (MTBF)
rates in the industry.

The Series is backed by the
same outstanding worldwide
support services that distinguish
Floating Point Systems from other
manufacturers.

For more information about
how the FPS-5000 can be used in
your specific application, call (800)
547-1445 or your local sales office.

The world leader in array processors.

FLOATING POINT
« SYSTEMS, INC.

PO. Box 23489

Portland, OR 97223

(603) 641-3151

TLX: 360470 FLOATPOIN BEAV

FPS Sales and Service Worldwide

U.S.: CA Laguna Hills, Los Angeles, Mountain View, CO Lakewood,
CT Simsbury, FL Winter Park, GA Atianta, IL Schaumburg, LA New
Orleans, MD Rockville, MA Dedham, MN Edina, NJ Red Bank, NM
Corrales, PA Devon, TX Grand Prairie, Houston, WA Bellevue.

INTERNATIONAL: Canada, Calgary, Montreal, Ottawa; England,
Bracknell, Berkshire; France, Rungis; Japan, Tokyo; lands,
Gouda; West Gemany, Haar.

DISTRIBUTORS: Argentina, Buenos Aires (Coasin Computacion,
SA); Australia and New Zealand, Milsons Point-N.SW,
Melbourne-Victoria, Canberra-ACT (Techway Ply, Ltd.); Austria,
Vienna (Othmar Lackner Elekironische Bauelemente Und
Gerdte); Denmark, Copenhagen (BLT Agenturer A/S); Finland,
Helsinki (OY Emmett AB); India, Bombay (Hinditron Computers
PVT, Ltd); Israel, Tel Aviv (Eastronics, Ltd.); Korea, Seoul (World
Business Machine, Inc); Singapore (Hong Kong, Brunei,
Indonesia and Malaysia), Singapore (Scientek Engineering
Coj; Southem Africa, Johannesburg (Anker Data Systems);
Sweden and Norway, \axholm (Tre Konsulter AB); Taiwan, Taipei
(Scientek Corporation); United Arab Emirates, Rashidya, Dubai
(Albwardy IAL), Abu Dhabi (ADIAL).

© Foating Point Systems, Inc. 1984
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THERE ARE STILL A FEW THINGS AS
FAST AS AN OHAUS BALANCE.

Today you've got to be fast on your feet just
to survive. To get ahead, you need the preci-
sion balances with time-saving features and
quick response. You need Ohaus.

Our Brainweigh Electronic Balances
are built smart with full microprocessor intel-
ligence. And smart is fast. Like readings that
are stable in less than two seconds and tare
weights that are subtracted with the push of
a single button. But we're not standing still
and neither are you. The fastest cats are
already using our wide range of computer
interfaces to speed data acquisition and
analysis. :

The quickest way to get
ahead of your competition is
with the fastest balance you

can buy. Leave the others behind. Run with
Ohaus. Send for our new catalog today.

Ohaus Scale Corporati
29 Hanover Road
Florham Park,

NJ 07932

(201) 377-9000
Telex: 136518

© 1983 Nhaus Scale Corporation. Ohaus and Brainweigh are registered trademarks of Ohaus Scale Corporation. Prices and specifications are subject to change without notice.

See us at the Pittsburgh

Conference Booth #848 and 850.
Circle No. 150 on Readers’ Service Card



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

mcome.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility mcludmg 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
aré 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 surrendermg your contracts. Or, yau
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
pay less taxnow .

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
Annuities available to staff members. Contributions
can be as little as $25 a month.

2 MARCH 1984

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. v

*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.

1
|
|
I
l
|
|
1
|
}

Teachers Insurance and
Annuity Association of
America—College Retiremen
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

State Zip Date of Birth

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
atyour institution. O YES OO NO $3284

-—-—————-————-—J

m————————————————

877
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Major New References...
from W|Iey Intersmence

HANDBOOK OF U.S. COLORANTS FOR
FOODS, DRUGS AND COSMETICS 2nd Ed.
Daniel M. Marmion

Extensively revised new edition of the standard reference on
products used to artificially color foods, drugs, and cosmetics.
Includes numerous recent changes in the law regarding status,
identification, areas of use and specifications of color additives,
as well as a wealth of supplementary information.
approx.475pp. - (1-09312-2) March 1984 $50.00

FISHES OF THE WORLD, 2nd Ed.

Joseph S. Nelson

A major revision and enlargement of the standard work on fish
taxonomy. The new edition of this widely used reference
presents a new and detailed classification of fishes throughout
the world. Incorporating recent findings in classifying all major
fish groups, it covers 445 families in which over 21,700 species
are recognized.

approx. 520 pp. (1-86475-7) March 1984 $44.95

CHEMISTRY AND ECOTOXICOLOQGY

OF POLLUTION

D.W. Connell & Gregory J. Miller

Describes and analyzes the distribution and mechanisms of
chemical pollution and its effects on aquatic and terrestrial
environments. '

approx. 450 pp.  (1-86249-5) March 1984 $40.00

HANDBOOK OF AIR POLLUTION
TECHNOLOGY

Edited by Seymour Calvert & Harold M. Englund

A practical, up-to-date handbook presenting essential princi-
ples, design methods, examples, useful data, and literature ref-
erences in air pollution and its control. Comprehensive in
scope, it will aid engineers in the design of cost-effective air pol-
lution control systems.

approx. 1,050 pp. (1-08263-5) March 1984 $74.95

SAFE STORAGE OF LABORATORY CHEMICALS
Edited by David A. Pipitone

The first boak to treat the subject of chemical storage from a
comprehensive safety perspective. Divided into two basic parts
covering storage guidelines and actual case histories.

approx. 288 pp.  (1-89610-1) March 1984 ' $55.00

AGRICULTURE IN THE TWENTY—FIRST
CENTURY

Edited by John W. Rosenblum

Leading experts examine the issues of agriculture around the
world. International in scope, this book discusses what to plan,
what to expect, and the problems and opportunities that exist
for the future of agriculture. Sponsored by The Colgate Darden
Graduate School of Business Administration, University of Vir-
ginia. Funded by Philip Morris Incorporated.

415pp. (1-88538-X) 1983 $29.95°

Order through your bookstore or write Nat Bodian,
Dept. 4-1764

FOR FASTER SERVICE
CALL TOLL FREE 1 800 526-5368

In New Jersey, call collect (201) 342-6707 Order code #4-1764

VISA, MasterCard, American Express accepted on
phone orders.

WILEY-INTERSCIENCE

a division of John Wiley & Sons, Inc.

605 Third Avenue, New York, N.Y. 10158
in Canada: 22 Worcester Road, Rexdale, Ontario MOW 1L1

Prices subject to change and higher in Canada. 092-4-1764

880
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A PRACTICAL GUIDE TO MOLECULAR

CLONING

Bernard Perbal

Offers a stralghtforward approach to all phases of molecular
cloning experiments. Describes enzymes, vectors, purification
and characterization techniques, mapping, modification of
DNA fragments with cohesive termini, and more.

Cloth: approx. 375 pp. (1-87652-6) May 1984 In Press
Paper: approx. 375pp. (1-87653-4) May 1984 [n Press

AQUATIC TOXICOLOGY

Edited by Jerome O. Nriagu

This state-of-the-art work surveys the toxicology of important
aquatic pollutants, and provides a critical overview of the cur-
rent research being done in the field.

525pp. (1-88901-6) 1983 $89.95

THE RAE TABLE OF EARTH SATELLITES
1957-1982, 2nd Ed.

D.G. King- Hele, J.A. Pilkington, D.M.C. Walker,

H. Hnller, & A.N. Winterbottom :

A unique, single-source compilation of detailed information on
the earth’s satellites, including launch dates, lifetimes, weights,
sizes, and orbits. This chronologically organized tabulation
covers the details of all satellites launched from 1957 through
1982.

751pp. (1-87909-6) 1983 $79.95

ENCYCLOPEDIA OF SEMICONDUCTOR
TECHNOLOGY

Edited by Martin Grayson

Taken from the internationally renowned Third Edition of the
Kirk-Othmer Encyclopedia of Chemical Technalogy, these
detailed, authoritative articles cover nearly every aspect of
semiconductors and provide information on methods of manu-
facture, properties and uses of semiconductors, common ele-
ments used in their manufacture, and related substances.
941pp. (1-88102-3) January 1984 $59.95

ENCYCLOPEDIA OF PSYCHOLOGY
Edited by Raymond J. Corsini
“Will remain a landmark for years to come.”

—Rollo May (in the Foreword)
The most comprehensive reference source ever compiled in
psychology, with over 500 person and 1,200 subject entries.
Outstanding features include: 10,000 references; 650 biogra-
phies of psychologists; 2 million words of basic psychology
information; 500 contributors; and 22 summaries of psychology
in major foreign countries. Consultlng editors are former presi-
dents of the APA. Published in four volumes.
approx. 2,000 pp. (1-86594-X) available April 1984
Price to June 30, 1984: $199.95
Price July 1, 1984 and after: $249.95

ENGLISH-RUSSIAN, RUSSIAN-ENGLISH
DICTIONARY

Compiled by Kenneth Katzner

First comprehenswe all-in-one-volume reference of its kind
originating in the U.S. and emphasizing American spelling
and usage. Labels and identifies separately each meaning
of multimeaning English words. Culmination of 15 years of
work by a noted linguistic authority.

904 pp. (1-86763-2) 1983 $69.95

FORESTRY HANDBOOK, 2nd Ed.

Edited by Karl F. Wenger

The single-volume source for the latest data and information on
all phases of forestry and allied fields. Edited for the Society of
American Foresters, it presents working methods and tech-
niques, formulas, tables, converting factors, and related data
currently in use in the practice of on-the-ground forestry in the
United States and Canada.

approx. 1,280 pp. (1-06227-8) March 1984 $49.95
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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.
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Graduate Education: Signs of Trouble

Graduate education in the United States is in trouble. The nation’s
economy, its diplomatic and defense capabilities, and its social and cultural
life rely heavily on men and women with graduate preparation. When our
institutions of graduate education are endangered, so is our national well-
being. Only effective action by the federal government will avert a crisis.

These are the principal findings and conclusion of a report approved
unanimously by the National Commission on Student Financial Assistance.
The commission was composed of 12 persons appointed, four each, by
President Ronald Reagan, House Speaker Thomas P. O’Neill, Jr., and
Senate President Pro Tempore Strom Thurmond.

The commission identified warning signs of erosion throughout the
graduate enterprise. Two factors specifically endanger the future of gradu-
ate work in engineering and the sciences: the exodus from the campus to
corporation of some of our best graduate students and teachers and the
decay of the facilities and equipment essential to scholars working on the
frontiers of knowledge.

Many college graduates who 30 years ago would have pursued advanced
studies now avoid graduate preparation because they perceive little future
in it alongside the opportunities they find in business and industry. In areas
such as engineering, solid-state electronics, and digital systems, faculty
vacancies threaten the nation’s capacity to teach the next generation of
scientists and engineers.

One recent survey found that university instrumentation inventories were
nearly twice as old as those of leading commercial laboratories. A review of
equipment for the sciences at 15 institutions revealed that the cost to meet
their needs over the next 3 years would be nearly twice what they had spent
in the preceding 4 years.

Although financing graduate education is not the sole responsibility of
any one sector of our society, it is the special obligation of the federal
government to ensure stable and continuing support of outstanding graduate
research and training. Federal support for basic and applied research at
colleges and universities should grow with the economy at a rate at least
sufficient to keep pace with inflation. In addition, funds should be made
available both to meet national needs in fields such as physical and
computer sciences and to protect other areas, such as the humanities and
social sciences, that have been hard hit by the current retrenchment.

Adequate student aid—through loans, fellowships, research and teaching
assistantships, and college work study—must be provided, especially to
minorities and women. Because graduate training is intimately connected to
research, assistance to students cannot be reduced without diminishing the
entire research endeavor. The federal government should substantially
increase funds for modernizing university laboratories, equipment, and
instrumentation. Business and industry should be encouraged, through
appropriate tax incentives, to contribute equipment to universities. New
support should be provided for promising young faculty in the natural
sciences and engineering as well as in the humanities and social sciences.
The government should establish a mechanism to produce ‘‘educational
impact statements’’ to evaluate the effects of federal policies and pro-
grams—particularly budgetary decisions—on the supply of educated men
and women.

The purpose of the actions recommended by the National Commission on
Student Financial Assistance is not to increase the size of the graduate
enterprise ‘but rather to protect and enhance its research and training
functions. In the judgment of all 12 members of this commission, our
graduate schools urgently require federal support. Unless they receive it,
they will not, by the year 2000, be able to produce the new knowledge and
trained individuals necessary to the security, prosperity, and cultural life of
the nation.—JOHN BRADEMAS, President, New York University, New York
10012, and Chairman, Graduate Education Subcommittee, National Com-
mission on Student Financial Assistance



475 GOOD REASONS
TO CHOOSE MILLIPORE
MEMBRANE FILTERS.

Millipore filters are the first choice of
professionals for some very good reasons:

Quality resulting from up to 25*
different types of tests during manufacture.

Choice from over 200 specialized
separations products.

Adyvice rom 65 Technical Service
Specialists worldwide.

Support in the field by 185 Millipore
Applications Specialists worldwide.

Nobody else offers as many proven
products or as much technical support as
Millipore. Nobody.

For your free copy of the new Millipore
Filter Selection Wall Chart or for further
details on Millipore membrane filters, call
800-225-1380 (in Massachusetts,
617-275-9200) or write Millipore
Corporation, Bedford, MA 01730.
Millipore: don't settle for anything less.

*Number of tests depends upon intended membrane application.
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SCIENTISTS

AND ENGINEERS
WORKING IN:
structural analysis ¢
materials science ¢
pharmacology ¢ chemi-
cal synthesis ¢ econom-
ics ® medical imaging ¢
physics e fluid mechan-
ics ¢ aerodynamics—
PLAN NOW TO ATTEND

The Conference on the
Forefronts of Large Scale
Computation Problems will
explore the interdisci-
plinary applications, new
approaches, and future
trends of large-scale com-
puting technology and
focus on experimental and
computational problems
that approach or exceed
the limits of traditional
methodologies.

For further information,
contact William L. Schrader,
Newman Laboratory,
Cornell University, Ithaca,
New York 14853

(607) 256-3455.
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Speakers include:

@ Kenneth G. Wilson

® Enrico Clementi m James
D. Gunton m Lawrence R.
Klein m James A. Swanson
@ David A. Pensak m Gabor
T. Herman @ Gary Demos
® RogerW.Cohenm
Roland W. Schmitt m Paul
E. Rubbert

World Precision Instruments custom glass facility specializes in
difficult to find or “built to order” items of glassware.
We also stock a complete line of micro capillary glass.

If you need an item of glassware and you can’t seem to locate it, give us a call!

2 MARCH 1984

WORLD PRECISION INSTRUMENTS

375 Quinnipiac Avenue, New Haven, CT

203-469-8281

Telex 710-465-2638 Cables: WPINSTR
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