11 September 1981 ¢ Vol. 213 « No. 4513

SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




Beckman L8 Ultracentrifuges-
High Performance in the 80’s

From every aspect of performance, the L8 ultracentri-
fuges are unsurpassed. Whether you choose the 80,000-
rpm Model L8-80, or the 70,000 or 55,000-rpm models,
you get the most advanced drive system, programming
capability, over 40 rotors to choose from, and a host of
built-in features which assure you top performance in
the years ahead.

The Ultra-Smooth™ drive system is the most success-

ful ever designed — a frequency-controlled induction motor

that drives the rotor directly from inside the vacuum sys-
tem. Its smoothness is unsurpassed, and we warrant the
complete drive for 16 billion revolutions.

Programmability comes from microprocessor control
using the Memory-Pac™ module. You insert a Memory-Pac
in the L8 control panel, and
seconds later it is programmed
with whatever rotor speed,
temperature, etc., you wish.
You're assured of error-free
duplicate runs with no time
spent in set-ups.

L8 features include
a'Dry Cycle to remove

moisture from the chamber, an @t Integrator for accu-
rately reproducing runs in sucrose gradients, and
internal diagnostic systems for simple servicing.

For high performance rotors, no one comes close
to Beckman. There are two 80,000-rpm rotors: the 80
Ti fixed angle which generates 602,000 g at 80,000-rpm
— highest force of any rotor —and the VTi-80 for rapid
density gradient runs with such materials as steroid
receptors. For the Model L8-70 ultracentrifuge, the
70,000-rpm Type 70.1 Ti rotor has an outstanding com-
bination of volume (163 mL) and force (450,000 g)
for such separations as plasmid DNA.

Add a superb line of tubes and adapters, topped
by the unique Quick-Seal™ tubes for sure sealing with-
out tube caps, and you can
easily see why investigators
the world over choose
Beckman ultracentrifuges.
For more information, write
Beckman Instruments, Inc.,
Spinco Division, 1117
California Ave., Palo Alto,
CA 94304.

BECKMAN

L8-80 Ultracentrifuge

BECKMAN
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The Online
Information
Service that
thinks like a
chemist...

So you can, too!

Chemists think in structures, and that'’s just
how CAS ONLINE searches and displays
the information on over 5 million chemical
substances stored in its files.

You Search for Structures. Because sub-
stances which share structural features
frequently share properties of interest

as well.

You Search by Structures. Just describe the
structural features you want - and search.

You Get Structures Back. Easy-to-evaluate
structure diagrams can be printed online at
your terminal or offline by CAS and mailed
to you. Send for your free brochure, “The
Structure is Your Key,” by writing CAS
ONLINE - ONS, P.O. Box 3012, Columbus,
Ohio 43210.

CAS ONLINE

The Chemical Substance
Search and Display System From
Chemical Abstracts Service
A division of the American Chemical Society.
© 1981 by the American Chemical Society

‘Qircle No. 327 on Readers’ Service Card

1163



ISSN 0036-8075
September 1981

Volume 213, No. 4513

LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

RESEARCH NEWS

BOOK REVIEWS

CIENCE

Origin of Red Shifts: G. Burbidge; Balloon Surgery: T. O. Cheng; Indirect

Costs: L. F. Jaffe; H. Gursky; S. B. Guze; J. W. Donahoe;, K. T. Brown .. .. 1198
Genetic Effects of Atomic Bombs: J. V. Neel. ... ... .. ... ... . ... . ... ... 1205
Coral Snake Mimicry: Does It Occur?: H. W. Greene and R. W. McDiarmid . .. .. 1207
The Golgi Apparatus: Two Organelles in Tandem: J. E. Rothman ............... 1212
Genetic Effects of the Atomic Bombs: A Reappraisal: W. J. Schull, M. Otake,

J. Vo Neel . o e e e 1220
Military Grapples with the Chaos Factor ........... .. .. ... ... . . oot 1228
Airfield Alarms AStrONOMErS . . .\ttt i ettt ettt et i et e 1229
A QUESHION Of ACCUIACY « . ittt ettt et e et et 1230
Briefing: Research Information Service Imperiled; Study Shows Formaldehyde

Is Carcinogenic; Round Two of Budget Cuts Is Approaching; NSA Seeks

Research Proposals; Nuclear War Worse Than Atomic Power, Say M.D.’s;

How to Become an Academy Member .................. .. ... 1232
New Patent Rule Upsets Universities .. ...ttt 1234
An Empty Plan for Renewable Energy ........ ... .. .. . i il 1235
Saturn Redux: The Voyager 2 MiSSION . .. .vviitut ettt inaneeeenannns 1236
Meeting Highlights: A New Generation of Antibiotics; Pesticides May Not

Persist in the Tropics; What Gives Limburger Its Unique Odor?; A New

Multipurpose Drug from China; New Fluorinated Pesticides Have Delayed

oS § 1 13 T R 1238
Neptune’s Rings Fading . ... ... 1240
Taphonomy and Archaeology in the Upper Pleistocene of the Northern Yukon

Territory, reviewed by H. Miiller-Beck; The Versatility of Kinship,

R. A. Randall; The Mechanical Properties of Biological Materials,

S. B. Lang; Predation and Freshwater Communities, W. G. Sprules;

BOOKS ReCEIVEA. ..ottt e e e e e e s 1241

FREDERICK MOSTELLER D. ALLAN BROMLEY E. MARGARET BURBIDGE ELOISE E. CLARK NANCIE L. GONZALEZ
JARD OF DIRECTORS Retiring President, Chairman President President-Eiect EDWARD E. DAVID, JR. DAVID A. HAMBURG
MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D)
:e;2¥§=|eg DOF Ralph P. Boas Maurice Goldhaber Robert W. Parry Owen Gingerich
Ronald Graham Rolf M. Sinclair William L. Jolly Donat G. Wentzel
AAS SECTIONS
PSYCHOLOGY ) SOCIAL, ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M)
George A. Miller James G. March rry Woolt Michael Michaelis
Meredith P. Crawford Gillian Lindt D»ana L. Hall Donald E. Marlowe
EDUCATlON Q DENTISTRY (R) PHARMACEUTICAL SCIENCES (S)  INFORMATION, COMPUTING, AND COMMUNICATION (T)
Maynard K. Hine Anthony P. Simonelli George W. Tressel
Rogor G Ols.ad Harold M. Fulimer Robert A. Wiley Madeline M. Henderson
IVISIONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION
John Bligh T. Nell Davis Robert |. Bowman Alan E. Leviton Max P. Dunford M. Michelle Balcomb
President Executive Secretary President Executive Director President Executive Officer
IENCE is published weokly on Friday, except the Iast week in December, by the American A for the Ad Scl 1515 M, husetts Avenue, NW, Washington, D.C.

105. -class

exed in tha Headsf‘s BM e 1 uide to Periadacal Literature and in

postage (publi n No. 484460) paid at Washington, D.C., and at an additional entry. Now combined with The Sclence Monthly@ Copyright ©
Advancemem of Science. Domestic Indkvndual membership and subscription (51 issues): $43. Domestic institutional subscription (51 issues): $80. Forelg
A air-surfaoe via Amsterdam 355 First class, airmail, school-year, and student rates on request. Single copies $2 ($2.50 by mail); back issues $3 ($3.5
fress: all and new addresses and seven-dn?

» 1981 by the American Association for
n postage extra: Canada $24, other (surface mail)
by maif); classroom rates on request. Change of
it account number. Postmaster: Send Form 3579 to Science, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005. Science is

several specialized indexes.



REPORTS  Microbial Origin of Desert Varnish: R. /. Dorn and T. M. Oberlander. ... ... ... .. 1245

Oxygen-18 Enrichment of Planktonic Foraminifera Due to Gametogenic
Calcification Below the Euphotic Zone: J.-C. Dupiessy, P.-L. Blanc,

AL WO H. Bé . 1247
Radar Detection of Cloud-Seeding Effects: P. V. Hobbs etal. .................. 1250
Sodium Pump in Skeletal Muscle: Central Nervous System-Induced Suppression

by a-Adrenoreceptors: N. Akaike ............. . 1252
Release of Immunoreactive Serotonin into the Lumen of the Feline Gut in

Response to Vagal Nerve Stimulation: H. Ahlman etal. .................. 1254
Vasopressin Exhibits a Rhythmic Daily Pattern in Cerebrospinal Fluid But

Not in Blood: S. M. Reppertetal. ....... ... ... . . ... . . . i ..., 1256
Toxic Injury to Isolated Hepatocytes Is Not Dependent on Extracellular

Calcium: M. T. Smith, H. Thor, S. Orrenius .. ....... ... .. . .. . . 0 ' ... 1257
Competition for Dispersal in Ant-Dispersed Plants: D. W. Davidson and

SCR.MOrton ..o 1259
Reversal of Diabetes by Islet Transplantation: Vulnerability of the

Established Allograft: K. M. Bowen, S. J. Prowse, K. J. Lafferty ........... 1261
Immunohistochemical Demonstration of a Testicular Substance Related to

Luteinizing Hormone-Releasing Hormone: W. K. Paull et al. ............. 1263
Fluorescence of Photoreceptor Cells Observed in vivo: N. Franceschini,

K. Kirschfeld, B. Minke ...... .. ... . . . . . . . . . . 1264
Autoantibodies from Vasectomized Guinea Pigs Inhibit Fertilization in vitro:

T.T. F. Huang, Jr., K. S. K. Tung, R. Yanagimachi ...................... 1267
Glucose Transfer from Male to Female Schistosomes: E. M. Cornfoid and

M. E. Huot ... 1269
Cardiac Sarcolemma: Compositional Adaptation to Exercise: G. F. Tibbits et al. 1271
Selective Herbivory in Tassel-Eared Squirrels: Role of Monoterpenes in

Ponderosa Pines Chosen as Feeding Trees: R. C. Farentinos et al. ......... 1273
Spatial Knowledge and Geometric Representation in a Child Blind from Birth:

B. Landau, H. Gleitman, E. Spelke ....... ... ... . ... .. ... ... ........ 1275
Staining of Blue-Sensitive Cones of the Macaque Retina by a Fluorescent Dye:

F. M. de Monasterio, S. J. Schein, E. P. McCrane........................ 1278
Technical Comments: Altruism in an Antarctic Fish: D. B. Meikle et al.:

R. A. Daniels; Endogenous Opiates and Fasting: A. Ettenberg et al.;

S.R. Gambert etal. ... e 1281

PRODUCTS AND  Centrifuge; Ribonuclease Inhibitor; Scanning Electron Microscope;
MATERIALS Programmable Amplifier; Reference for Freezing Point of Water; Enzyme
Immunoassay Reader; Electrophoresis System; Spectrometer; Balances;
LIterature ... ... et 1284

ANNA J. HARRISON RUSSELL W. PETERSON WILLIAM T. GOLDEN WILLIAM D. CAREY

WALTER E. MASSEY HARRIET ZUCKERMAN Treasurer Executive Officer
‘GEOLOGY AND GEOGRAPHY (E) BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H)
Jack A. Simon John A. Moore Alan R. Beals

J. Thomas Dutro, Jr. Walter Chavin Priscilla Reining

MEDICAL SCIENCES (N) AGRICULTURE (O} INDUSTRIAL SCIENCE (P)

Morton D. Bogdonoft Martin A. Massengale John Diebold

keah M. Lowenstein Coyt T. Wilson Robert L. Stern

STATISTICS (U) ATMOSPHERIC AND HYDROSPHERIC GENERAL (X)

Stephen E. Fienberg SCIENCES (W) Herman Poilack

brzra Glaser Julius London S. Fred Singer
Glenn R. Hilst

The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
are to further the work of scientists, to tacilitate cooperation among them, to foster scientific freedom and responsibility,
to improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and
anpreciation of the importance and promise of the methods of science in human progress.

COVER

Tassel-eared squirrel (Sciurus aberti) in
ponderosa pine tree. Ponderosa pine
twigs are used as a food source by
these squirrels, but only Ponderosa
pines containing smaller amounts of
monoterpenes qualify as food source
trees. See page 1273. [R. C. Faren-
tinos, National Oceanic and Atmo-
spheric Administration, Boulder, Colo-
rado 80303]



Baked Apple.

Last Thanksgiving, a designer from
Lynn/Ohio Corporation took one of
the company’s Apple Personal Computers
home for the holidays.

While he was out eating turkey;, it
got baked.

His cat, perhaps miffed at being left




a fire which, among other
unpleasantries, melted
hisTV set all over his
computet. He thought
his goose was cooked.

But when he took the
Apple to Cincinnati Computer Store,
mirabile dictu, it still worked.

A new case and keyboard made it
as good as new.

Nearly 1,000 Apple dealers have
complete service centers that can quickly
fix just about anything that might go
wrong, no matter how bizarre.

So if you're looking for a personal
computer that solves problems instead of
creating them, look to your authorized
Apple dealer.

You'll find everythmg well-done.

The personal computer. ‘apple

For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.
Circle No. 265 on Readers' Service Car
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Where biological problems find answers,

Two new instruments from Varian: the VISTA Chromatography Series with the-401 Data System and the DMS 90 UV-Vis Spectrophotometer.

Life scientists have trusted Varian instruments for decades —
and for good reasons.

First, Varian offers the widest range of research and analytical
instrumentation available today; so you can select state-of-the-
art performance to suit the needs of your laboratory. Second,
Varian puts the operator first by making ease and speed of
operation a design commitment; you benefit from the
increased productivity. Most important of all, you can rely

on the accuracy of your results; they carry the authority of
long-standing leadership in scientific instrumentation.

In other words, we've earned the trust. And intend to keep
earning it.

The results you see here are examples of answers found to
problems in the biosciences—from instruments designed to
make them all seem routine.

OLc: Analyze nucleic acid constituents
The separation of nucleotides, nucleosides, and bases shown
was achieved in a single run in less than 90 minutes. The three-
solvent capability of the Mode! 5000 Liquid Chromatograph
was used to sequentially program two gradients . Flow
programming was used to separate bases and nucleosides
at a reduced flow during initial solvent gradient.
The Model 5000 is fully compatible with the new VISTA 401
Chromatography Data System .
Circle No. 63.

@) LC: Identify and purify peptides

With the Model 5000, peptide species differing in only a single
amino acid are sharply separated by reverse-phase
chromatography. Circle No. 64.

1168

O LC: Separate proteins by molecular size

The new Varian HPLC System for protein and peptide
chromatography gives you complete molecular-size exclusion,
anion exchange, and reverse-phase capabilities. For example,
you can separate proteins with a wide MW-range in minutes,
with excellent recovery of protein mass and enzyme activity.
Circle No. 65.

6 UV-Vis: Measure enzyme activity at 0.0005 A/min

The new easy-to-operate Cary 219/210-PLUS
Spectrophotometer/ Computer System offers fully computerized
spectrophotometry. All experimental data are accurately
collected, processed, and reduced to give you final results
automatically. The superior optical performance that'’s part of
the Cary tradition accommodates low enzyme activities just as
easily as highly turbid samples. Circle No. 66.

© UV-Vis: Do derivative spectrophotometry

at the touch of a button

A derivative spectrum enhances spectral detail like the
shoulders on this BSA spectrum, and they are easy to do with
the low-cost DMS 90 UV-Vis Spectrophotometer! Just touch

a button, and the microcomputer calculates true wavelength
derivative data— both first and second derivative. Circle No. 67.

O AA: Measure electrolytes in tissue, cells, and fluids
With the new Varian AA-875 Atomic Absorption Spectrophotometer,
you can study toxicity, nutrient and metabolic activities, and
the therapeutic effects of some 67 elements. This
AA spectrum shows a typical determination of chromium in
urine, using the Carbon Rod Atomizer accessory. Sample
volume is 20 ul. Sensitivity: 6 pg Cr in the urine matrix;
precision: 10-20% RSD at 1 ug/24 hr sample level. Circle No. 68.
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you’ll find Varian instruments

0 EPR: Study RBC internal viscosity The easy-to-read printout includes peak names, run conditions,
In spin label studies of slow molecular motion, like investiga- and quantitative chromatographic data. All can be stored on
tions of red-blood-cell internal viscosity and the effects of a floppy disk for instant retrieval and precise reproduction of

chemotherapy on membrane fluidity, the saturation-transfer EPR the analysis. Circle No. 70.
(ST-EPR) experiment has been proven extremely useful.

The Varian E-150 Induction EPR Accessory now brings high
sensitivity to dispersion ST-EPR, which makes it possible to use
90°-out-of-phase first-harmonic (u') detection. This

technique offers easier interpretation and simulation and makes
spectrometer adjustment less critical.

Using the E-150 accessory, the full range of reflection and induc-
tion EPR experiments become available at the flick of a switch,
allowing the scientist to select those parameters that

optimize spectral sensitivity to slow molecular motions (10-2 sec
>T.» 108 sec). Circle No. 69.

Q NMR: Elucidate peptide structure

The exceptionally sophisticated software of the XL-200
Superconducting NMR Spectrometer gives the researcher a
high dynamic range and unsurpassed data processing
capabilities.

The XL-200 proton spectrum shows 6 x 10-3M arginine
vasotocin in 90% H.0/10% DO, using 32-bit double-precision
acquisition and floating-point Fourier transform. Direct time
averaging allows automated variable-temperature experiments
to be performed without resorting to organic solvents or
presaturation of H.O. You can observe temperature

@ GC: identify bacteria by methylated fatty acids dependence of NH proton shifts and determine vicinal NH-CH
Superb resolution achieved with the fused-silica capillary spin couplings —information which can help you determine
column on the Model 3700 Capillary Gas Chromatograph and peptide structure in aqueous solution. Circle No. 71.
the data presentation capabilities of the VISTA 401 Chroma- To have a representative contact you about any Varian
tography Data System make bacteria fingerprinting a routine instrument, Circle No. 312.
procedure.

varian

For i d » Florham Park, NJ (201) 822-3700 « Park Ridge. IL (312) 825-7772 » Houston, TX (713) 783-1800
Los Altos, CA (415) 968-8141 « Or write 611 Hansen Way, Palo Alto, CA 94303. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland.

11 SEPTEMBER 1981 1169



Washington, DC

Building Knowledge and Understanding:
€nduring Assets of Society

Symposia and
Public Lectures
Exhibits

Science Film Festival
Poster Sessions
Tours

Youth Activities

For details about the Meeting
program, as well as housing and
registration forms, see the
Preliminarny Program issue of
Science, 18 September 1981.

or write

AARS Meeting Office

1776 Massachusetts Avenue, NW
Suite 600

Washington, D.C. 20036

%
ARAS Annual Meeting and Exhibit

Washington, D.C.
3-8 January 1982

John F. Kennedy Center for the Performing Arts



NEW U.L. LISTED
EPPENDORF 5414
MICRO CENTRIFUGE WITH
MOMENTARY SWITCH
AND TIMING LICHT.

This is the centrifuge that lets you spin a
sample without spinning the timer dial. For
spins of 60 seconds or less, simply hold down
the Momentary Switch as long as necessary;
a lighted diode flashes at 1-second intervals
to let you time the spin. Longer centrifuging is
controlled by the built-in 15- or 30-minute timer with
automatic shut-off.

More convenient and more efficient than previous models,
the 5414 reaches maximum speed in just 5 seconds, regardless
of load. RCF has been increased to 15,600xG at 15,000 rpm for
faster separations. The angled rotor head accepts twelve standard
1.5 ml Eppendorf Test Tubes, or 500 wl, 400 pl and 250 pl tubes using
adapters. (For larger loads, Model 5413 spins up to forty tubes
horizontally in four vertical carriers holding up to ten 1.5 ml,

400 wl or 250 pl tubes each. Maximum RCF is 8,800xG at
11,500 rpm.) On both models, a safety lid lock prevents operation
with the top open.

For literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Subsidiary of Sybron Corporation, Cantiague
Road, Westbury, NY 11590; or call 516/334-7500. In Canada:
Brinkmann Instruments (Canada), Ltd.

ToO spin
for minute
set the time

TO Spin
for second
touch the bu

SYBRON Brinkmann

For information circle reader service number 281
For a demonstration circle reader service number 282




Two New Journals from Springer-Verlag, Publishers of Planta

Journal of Plant Growth Regulation

Published in Cooperation with the International Plant
Growth Substances Association Editor-in-Chief:
Thomas C. Moore, Oregon State University

During the past several decades, tremendous
advances have been made in the use of plant
growth regulators in agriculture and horticulture.
Journal of Plant Growth Regulation, covering
the full'spectrum of research in this rapidly growing
field, was created to meet the need for prompt
publication of new and important findings.

Journal of Plant Growth Regulation is,in a broad
sense, concerned with the regulation of plant growth
development by naturally occurring and synthetic
growth substances, including herbicides. This English-
language journal will contain papers exploring both ap-
plied and basic aspects of plant growth regulation. Journal
of Plant Growth Regulation will encompass many fields,
including agronomy, forestry, horticulture, and plant physiology.

Plant Cell Reports

Managing Editors: Klaus Hahlbrock, Freiburg i. Br.,
e FRG; Oluf L. Gamborg, San Carlos, CA, USA

Plant Cell Reports was created in response to the

“ growing need of researchers and advanced
" students for up-to-the-minute news of develop-

g ments in their fields. This journal features original
short communications dealing with all aspects of

ea plant cell and plant cell culture research, e.g.,

A physiology, cytology, biochemistry, molecular
] §

biology, genetics, phytopathology, and morpho-
genesis including plant regeneration from

Il“'—l-‘-‘\\ “ protoplasts, cells, tissues, and organs.

Subscription Information

Journal of Plant Growth Regulation Plant Cell Reports
Please send me more information on Journal of Plant Please send me a sample copy of Plant Cell
Growth Regulation. Reports when the first issue is published.
Please send me a sample copy of Journal of Plant Please enter my subscription for Vol. 1
gulrowth Regulation when the first issue is published. (6 issues), 1981, $100.00.
ease enter my subscription for Vol. 1 inti i ]
(4 issues), 1983, $72.00. Subscriptions are entered with prepayment only and are filled as

issues are published. Postage and handling are included in the
The journal is available at a special rate to members of the Interna- subscription price. Prices quoted are payable in U.S. currency or
tional Plant Growth Substances Association through the Association. its equivalent and are subject to change without notice.

[ Check enclosed Charge [ American Express [J VISA
O MasterCard

Card number Name
Expiration Date Address
Signature

Amount enclosed $ City/State/Zip

Return to: Springer-Verlag New York, Inc. Dept. S3750, 44 Hartz Way, Secaucus, NJ 07094
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Becton Dickinson
FACS Systems
/ANCES IN INSTRUMENTATION
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This symbol
means faster
measurement
system
development. . .

The familiar HP-IB (Hewlett-Packard Interface Bus)
symbol is HP’s way of identifying instruments and com-
puters that conform to the IEEE-488 standard. But it
means much more than just bus architecture and
system compatibility. The HP-IB symbol also stands for
the documentation and support that helps you get

a measurement system operational in weeks instead

of months.

Five reasons why you’ll save time and effort.

Choose HP when you need a measurement system
and you get these advan- . - "
tages: 1) All devices and all "
documentation come from
a single source which
means consistency in
design and documentation.
2) Every member of the
HP-IB family of instruments
and computers — over 140
in all — is designed for
and tested to rigid HP-IB standards of compatibility.

3) Just as important, every HP-IB device comes with
complete and comprehensive documentation that’s
easy to follow and consistent in its approach to
implementation. You’ll receive service manuals and
operating manuals that typically include a guide to the
implementation of computer based systems. 4) You

1174
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can choose from more than 100 HP application notes.
Many of these will teach you how to accomplish
specific measurements in conjunction with the con-
trolling computer. Software examples are included in a
number of these to help you get to a solution even
faster. In fact, one of these examples may be just what
you need for your exact application. And many HP
application notes list the results of performance tests to
help you verify proper system operation. 5) HP also
offers training, system engineering support and on-site
service . . . assistance from start to finish. But these
aren’t the only reasons HP is the logical choice for
measurement system development.

Over ten years of experience to call on.

When you design and build a measurement system,
you can have the confidence of working with the com-
pany that was there when the need for a standard was
realized. HP invented the 3-wire handshake technique
and ever since then we've been designing and building
HP-IB compatible components. By choosing an HP
instrument or computer, you get the benefit of over 10
years experience in interface bus architecture, and how
it can best be implemented.

Choose from a wide variety of computers.

With more than 140 different HP-IB instruments and
computers to choose from, you can configure the
measurement system that’s just right for your application,

SCIENCE, VOL. 213



because it stands
for system
documentation and
support on more
than 140 HP-IB
instruments and
computers.

‘ ;
& ADDRESS

p)
e
=

1C

For your computing controller, you can choose from
among the seven members of HP’s powerful, flexible
1000 series family. Or you can select one of five
friendly and flexible desktop computers. All HP com-

puters have powerful, high-level languages that make it W
easy for you to write application programs.
Sticking with you. SYSTEMS_
HP offers all “Designed for Systems” devices with HP-IB: Not just a
post-warranty support you can count on. You can con- standard, but a

tinue this beyond the normal warranty period with an
HP Maintenance Agreement. That means you’ll enjoy
yearly fixed cost, regularly scheduled preventive
maintenance, priority response, and even more.

Meet the HP-IB family.
To find out how HP-IB compatible [~ — .
instruments and controllers can speed | "= .
you to a faster system solution, send |

for our free brochure, “Do your
own system design in weeks, in-
stead of months.” Just write:
Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, CA 94304. Or
call the HP regional office nearest
you: East (201) 265-5000, West
(213) 970-7500, Midwest (312)

decade of experience.

) eackaro -

Circle No. 244 on Readers’ Service Card
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BREAK THE GLASS HABIT

&

ALGENE

: F—f«‘Nal ene”
-~ Nalgene®
' ”} Labware

labware can give you the
hout the problems of

it's mo rat
replacement COSIS

Free Nalgene Gradu;ted Cylinder

Put Nalgene labware to the test. Send for a free i
100-mL PMP graduated cylinder. It's just as clear L
as glass, as accurate as glass, and safer than glass. Glion
For your free sample, simply circle the Reader : Labware

Service Number. (Offer expires March 31, 1982.)
SYBRON|Nalge

Nalge Company, Box 365, Rochester, New York 14602

Circle No. 47 on Readers’ Service Card



WHY BUY
- MONOAONMLS FROMTHE
@R@ﬂ.ﬁi@mff/ﬁ\vllmtg
COMPAiNY?

1. HIGH STANDARDS

Making biolosically active radiochemicals
for research requires a company-wide
quality control discipline of the strictest
kind.

2. VALUABLE RESOURCES

Our large, multi-disciplined staff assures
you of thoroughly evaluated, carefully
specified, state-of-the-art monoclonal
antibodies.

3. EXTRA SERVICES

There are many, from technical consulta-
tion with our staff to documented assay
results included with each shipment.

4. WIDE SELECTION

Our current offering of monoclonal anti-
bodies has been selected in response to
your research needs and requests. New
monoclonals will be introduced continu-
ously to meet these needs.

HUMAN
Anti-human Lyt 1*
Anti-human Lyt 2*
Anti-human Lyt 3* (Pan T)
Anti-human la
Anti-human IgE

VIRAL

Anti-murine leukemia virus gp70
Anti-murine leukemia virus p15 (E)

MOUSE

Anti-mouse Thy
Anti-mouse Thy
Anti-mouse Thy
Anti-mouse Thy

1.2

1.2, bictin labeled

1.2

1.1

Anti-mouse Lyt 1.1
1.2

2.1

9

1

3

, fluorescein labeled

Anti-mouse Lyt
Anti-mouse Lyt
Anti-mouse Lyt 2.
Anti-mouse Lyb 2.
Anti-mouse Lyb 2.
Anti-mouse TL

ALSO: Anti-horseradish peroxidase

In addition we offer over a dozen monoclonal anti-
body reagents — iodinated, enzyme conjugated,
and fluorescein conjugated. This family is growing
fast, too.

To keep you informed of latest developments in our
monoclonal program, let us put your name on our
special monoclonals mailing schedule and send you
our product line brochure.

*Indicates order of clone isolation, not target cell function

Not for use in humans or clinical diagnosis

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118
Calltoll free: 800-225-1572  Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-177993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9; Tel. 514-636-4971, Telex 05-821808
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Chemical Literature Is Growing,
And So Is GA SELECTS"

Now, 16 New CA SELECTS Topics To Choose From!

If your research concerns one of these areas, we now have the ideal current-awareness publication for you.‘ Pick your
topic, and for just $75 per year, CA SELECTS will bring you abstracts of the relevant chemistry-related literature every

other week.

Order from this list of new topics today. Or ask for our complete catalog of CA SELECTS publications .

Amino Acids, Peptides, & Proteins

Abstracts on subjects such as chemistry and uses of amino acids, peptides,
& proteins; synthesis of amino acids, peptides, & proteins. Excludes bio-
chemical aspects.

Antioxidants
Abstracts on subjects such as chemistry of antioxidants; new uses of an-
tioxidant materials.

Coatings, Inks & Related Products
Abstracts on subjects such as decorative and protective coatings; lac-
quers, varnishes, enamels; inks, vehicles, drying oils, pigments.

Cosmetic Chemicals
Abstracts on subjects such as the manufacture and use of compounds for
cosmetics; the formulation of mixtures of cosmetic interest.

Distillation Technology
Abstracts on subjects such as extractive distillation; molecular distillation;
distillation as a unit process.

Epoxy Resins
Abstracts on subjects such as macromolecular compounds with multiple
epoxide rings; applications of epoxy resins.

Fats & Oils . ) . )
Abstracts on subjects such as isolation, manufacture, properties, analysis,
uses of natural fats and oils; synthesis and manufacture of synthetic analogs.

Inorganic Analytical Chemistry o .
Abstracts on subjects such as detection and determination; analytical ap-
paratus and techniques.

Inorganic Chemicals & Reactions ] o
Abstracts on subjects such as chemical properties, synthesis; applications,
reactions.

Novel Sulfur Heterocycles
Abstracts on subjects such as preparation of new ring systems containing
sulfur; newly-discovered and/or published compounds containing known
sulfur-heterocycle moieties.

Organic Analytical Chemistry
Abstracts on subjects such as detection and determination of organic ma-
terials; reagents, techniques, apparatus.

Plastics Fabrication & Uses
Abstracts on subjects such as processes for fabricating polymers; molding,
extruding, laminating, impregnating.

Plastics Manufacture & Processing
Abstracts on subjects such as manufacture, testing, formulation of poly-
meric materials; natural resins of industrial interest; plastics additives.

Radiation Damage (Material Aspects)

Abstracts on subjects such as radiation damage on materials, properties;
formation of color centers and defects. Excludes radiation biochemistry,
photochemistry, and radiolysis.

Subatomic Particles

Abstracts on subjects such as baryons, mesons, leptons; experimental
and theoretical high-energy processes involving such subatomic particles.
Excludes exotic atoms, hypernuclei, and particle interactions used in in-
vestigating the atomic nucleus.

Synthetic High Polymers

Abstracts on subjects such as organic and physical chemistry of linear and
branched synthetic polymers; kinetics and mechanism of polymerization;
manufacture of monomers; properties of polymers.

Keep Your Chemical Knowledge Growing With CA SELECTS

CA SELECTS: 1981 ORDER FORM

Name:

Address:

Telephone:

[0 Please send me a one-year subscription to the CA SELECTS topic(s)
I'veindicated. | will receive 26 issues for $75.*

[ Payment enclosed [18illme

[ Please send me your catalog of all CA SELECTS Topics.
Make checks payable to Chemical Abstracts Service.

Prices subject to change without notice.

“Prices vary in UK, the Republic of Ireland, W. Germany, Japan & France.

Chemical Abstracts Service,
A Division of the American Chemical Society

CA SELECTS Topic Quantity Price

Total $

Send To: Chemical Abstracts Service
Accounting Dept. SMA
P.O. Box 3012
Columbus, OH 43210 USA
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Introducing the Vario-Orthomat.
It turns every Leitz microscope into
a state-of-the-art photomicroscope.

he Vario-Orthomat® multi-

format camera system pro-
vides all Leitz® microscopes
with five advanced photographic
advantages never before
achieved in an automatic cam-
era. And they're only the begin-
ning of its extraordinary
capabilities.
1% Movable Spot Measurement.

The measuring spot you pick
is projected into the binocular
tube. It can be moved to a repre-
sentative detail and automati-
cally determines the precise
exposure for it. This is a major
advantage for fluorescence,
darkfield and polarized light
photomicrography. 100% Aver-
age area readings are selectible
as well.

Wide field of 27mm utilizes the large field
of plano-objectives. Spot measurement for
fluorescence, darkfield and polarized light

Zoom Eyepiece allows
increased magnification on film.

Frame rotates with camera for composition.
Measuring spot can move. Frames disappear

when photography isn’t needed.

-

Format Outlines.

The proportions of the film
size are projected in bright yel-
low. The intensity of this display
can be varied. As you rotate the
camera, the projected frame also
rotates.

Vario-Zoom Eyepiece.

The Leitz Zoom Eyepiece has
a 1:2.5X range which means any
intermediate magnification can
be obtained. At its lowest setting,
you can photograph the entire
field projected by a plano-
objective.

Vario-Format. 38mm to 4x8".

In a matter of seconds, for-
mats can be changed from
35mm to 3% 'x4%" to 4"x8" in-
cluding Polaroid® The 35mm
film transport is motorized.
Expanded Function Module.

It can store exposure time in
memory circuitry to allow sub-
sequent photographs of identi-
cal background density. Manual
exposures can be digitally pre-
set. It can also program time-
lapse, sequential photographs.
Not only are these abilities, and
many more, outstanding by
themselves, they can be fitted
and interchanged with virtually
every Leitz microscope in
existence. Including yours.

Leitz
means precision.
Worldwide

E. Leitz 59-11 |
Rockleigh, New Jersey 07647 !
Please send me information on the ‘t
Leitz Vario-Orthomat automatic |
modular camera system. I
I
I
I
I
I
I
I
|

NAME

ADDRESS
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ANNOUNCING
~ THE NEW
AAAS SCIENCE

Featuring

5 easy-to-read, 13" x 26" wall
format
14 striking full-color reproductions

of Science covers, with detailed

) j descriptions
c A E ND AR birth dates of notable contributors
I . » to scientific thought
® dates of AAAS meetings, Symposia, -

and conferences
legal holidays
® AAAS membership information
® large blocks for making notations

Special Offer
Regularly $5.00, the 5th annual AAAS Science Cover Calendar is yours for only $4.50 if you
order before October 1st. You save an additional 10% on orders of 5 or more copies,

bringing the price down to $4.00 each.
So, don't miss your chance to get 10-20% off the 1982 AAAS Science Cover Calendar. Send

for your copy-——and extra copies for your friends— today!

-y JF J ¥ 9 J 9 9 0 9 g g 9 g J g 9 g g g g J J & y y 4

.‘

Please mailme . (1-4 copies) of the 1982 Science Cover Calendar @ $4.50:

- City . § _ - State. . Zp_.

Please mail me ___ (5 or more copies) of the 1982 Science Cover Calendar @ $4.00:

Name _ ] __Address

City S S State Zip -

ﬂ

\

Name_ . Address .
\

\

!

\

All orders must be prepaid. Please allow 6-8 weeks for delivery.
Mail to: AAAS Calendar, Dept. C82, 1515 Massachusetts Ave., NW, Washington, DC 20005. .

"""'..

.----'--.........'.'..’.....--.
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In addition to offering you
the performance you would
expect from the industry leader,
Nicolet digital oscilloscopes are
extremely well proven with thou-
sands in effective use throughout
the world.

on analog osalloscopes Tbey
are simple to operate and yet
extremely versatile.

Signals can be viewed live,
continuously compared to a

reference waveform or stored IR o Find out how Nicolet can belp
for detailed examination. you solve problems and see things
Continuous, normal and pre- 5 you've never seen before.

R - Expansion of selected area in above photo, : . . : 4
trigger operation are offered as for detatled analysts. For more information, simply

circle the reader service card
or call 608/271-3333. Or write:
Nicolet Instrument Corporation,
5225 Verona Road, Madison,
Wisconsin 53711.

standard and in all modes cursor
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-

played or plotted in XY or YT : NICOLET
format, transferred to internal g = W%%TN
disk memory for permanent OSCILLOSCOPE DIVISION

Nzcolef% scilloscopes
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GO WITH
LLEADER

Buy the American Weigh.

These new Brainweigh™ balances prov1de
unmatched value and flexibility—in the school, in
the laboratory, on the production line. They offer
advanced microprocessor technology and the strict
attention to quality that you’ve come to expect from
Ohaus. ‘ \

We have listened carefully to users, and
designed in the most wanted operating features. :
You'll get precision that matches your task, and the
convenience and operating sxmph(:lty you require—
at a very affordable price.

Features of the Future—Now.

Advanced microprocessor circuitry makes these
balances simple to operate; reliable in constant use.
They have built in standard features that are costly
options with others. Variable integration mode on all
models allows you to choose extended weighing
time to cancel out vibration or compensate for an
active animal. And
options for the
balances offer
greater flexibility
for interfacing
with computers or
printers, more
than any other
comparable
product.

Easy Reading.

Stop squinting at the competition and see what
readability is all about. Ohaus features a big, bright
LED display that’s angled for easy reading—up close
or across the lab. There’s no glare, no guesswork. A

bright red “g” illuminates to confirm a stable
reading and the microprocessor will display “error”
if the balance is overloaded.

Operation You'll Appreciate.

Positive, well-positioned control bars are eas:ly
reached for taring and range selection—yet out of
the way to avoid accidental contact. There’s no
guessing what the controls do, or how they operate.
Nothing to get in: ‘the way of convenient, precise
operation. Even the calibration setting is up front,
easily accessed and simple to adjust. With other bal-
ances you need a service call; with Ohaus you need
only a screwdriver and calibration mass.

Traditional Ohaus Dependability—Standard
Nobody builds balances to last like Ohaus.
Everything inside is a little better, tougher and
stronger than it has to be. All the new Brainweigh
balances are made with an appreciation of how de-
manding the real world is. They give you the sensi-
tivity you need and the toughness you demand

Ohaus—The American Weigh

Put any of the
new Bra_mwelgh Ohaus Brainwelgh Electronic Balances

electronic Model  Capacity x Readability = Price
balances ageinet | g wemarsions Sty
gx g 1595.
any other balance | gaa08” 30073095 0.010.001 3 $1.795.
regardless of price BSO0D 50009 0.1 $1.6%5.
gx0.1g 1395,
or manufacturer. B500 . 5009 x0.01g $1,695.
You’ll be B300 300gx0.01¢g $1,395.

impressed with

our brand of American ingenuity. Send today for
complete descriptive literature on the full line of
Brainweigh balances. Just call us and... Ask for
Ohaus.

OHAUS

Ohaus Scale Corporation .
29 Hanovcr Road, Florham'Park, N.]. 07932 (201) 377 9000
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Worth
a second look

First look.

Right from the start you'll be
impressed with the time-

proven design, the look of

quality. Compact. Small. Strong

and simple. Constantly improved,

proven in use.

Improving with time—

the Zeiss Standard.

A Zeiss Standard is one thing
you can buy that will always get
better, It's proven, and has
constantly been improved, for
thirty years. You can trust the
machinery to work, to stand up,
even to take abuse. It's been
simplified and strengthened,
so that there’s little to go wrong,
and a lot that can't ever be
topped—such as the optics!

Compact and small—

the most versatile

You can do more with a Standard,
because the accessories you
need exist now; they're not “in
preparation.” And it accepts the
fullline of great Zeiss interchange-
able optics: put a Planapo on

a Standard and it works just as
well aswhenit's on a Universal.
Don't take chances—get proven
optics, proven engineering,
“proven worth.

Quality service—Expert dealers.

'suoeoljdde umous ||e 10}
$9110S58008 puk swall Ajjeloads
AueW Ylm |00} Yyoleasal pajedl)
-siydos e ojul moib ued I moy

= 'salgissod si yim passaldull
aq ||,noA pue ‘uebe 300
*}00| puod9as

The great name in optics

c"\'o

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.
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' @ 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 Progranm* and world wide factory rec- Kel Ve nato,’@
g?ﬁﬁgdﬁgeiegﬁewﬁtﬁt e, customers of first rate o inator 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 / o ) ) )
by contacting Kelvinator Commercial Products, Manitowoc, Wisconsin. w@’i A Division of White Consolidated Industries, Inc.

QUALITY REFRIGERATION FOR THE LABOR ATORY
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AAAS CHAUTAUQUA
SHORT COURSES

The AAAS Office of Science Education announces the schedules of the
1981-82 Chautauqua Short Courses for College Teachers.

Thirty short courses will be held at twelve
Regional Field Centers throughout the
United States.

For further information (course descriptions,
applications, etc.) please write or call:

American Association for the Advancement

of Science

Office of Science Education
1776 Massachusetts Avenue, N.W.
Washington, D.C. 20036

(202) 467-4465

Field Centers

Western Circuit

OGC—Oregon Graduate Center for Study and Research, Nicholas
J. Eror, Department of Materials Science, 19600 N.W. Walker
Road, Beaverton, Oregon 97006. Tel: (503) 645-1121.

ANA—Santa Ana College, David Dobos, Division of Social Science,
17th at Bristol, Santa Ana, California 92706. Tel: (714) 667-3279.

UUT—University of Utah, E. Allan Davis, Department of Mathema-
tics, Salt Lake City, Utah 84112, Tel: (801) 581-5809.

TXA—University of Texas at Austin, James P. Barufaldi, Science
Education Center, EDB 340. Austin, Texas 78712. Tel: (512) 471-
7354.

Central Circuit

UIA—University of Iowa, Robert E. Yager, Science Education Cen-
ter, 450 Physics Building, lowa City. lowa 52240. Tel: (319) 353-
4921.

PAR—Parkland College, Dclores C. Schoen, Life Science Division,
2400 W. Bradley Avenue. Champaign. Illinois 61820. Tel: (217)
351-2465.

1186

DAY-—University of Dayton, George K. Miner, Chautauqua Field
Center, Department of Physics, Dayton, Ohio 45469. Tel: (513)
229-2327.

CBC—Christian Brothers College, John Edward Doody, Division of
Science and Mathematics, 650 East Parkway South, Memphis,
Tennessee 38104. Tel: (901) 278-0100, ext. 290.

Eastern Circuit

UGA—University of Georgia, W. R. Zeitler, Department of Science
Education, Athens, Georgia 30602. Tel: (404) 542-1763.

TUCC—Temple University, Leonard Muldawer, Chautauqua Short
Course Program, Barton Hall BA-407. Philadelphia, Pennsylvania
19122, Tel: (215) 787-7668. Courses will be conducted at Temple
University Center City (TUCC).

POL—Polytechnic Institute of New York, Bernard J. Bulkin,
Polytechnic/Westchester, 456 North Street. White Plains, New
York 10605. Tel: (914) 949-1775.

HAM—Hampshire College, Arthur H. Westing/Jim Matlack,
Chautauqua Program/CA. Amherst. Massachusetts 01002. Tel:
(413) 549-4600, ext. 562.
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13.

14.

15.

bad

Schedule of Classes

. Astronomy Bizarre

R. EDWARD NATHER. University of Texas at Austin
12-14 Nov./TXA

. Advances in Coherent Optical Science and Engineering

BRIAN THOMPSON. University of Rochester
16-17 Nov. & 11-12 Mar./TUCC

. Qualitative Physics

VICTOR F. WEISSKOPF. MIT
24-26 Mar./HAM

. The Personalities of 20th Century Physics: Their

Interactions and Struggles
MAX DRESDEN. SUNY. Stony Brook

12-14 Nov./PAR; 25-27 Mar/CBC

. Historical Foundations of Modern Science

DUANE H. D. ROLLER. University of Oklahoma
18-20 Mar.'/UIA

. Industrial Organic and Pharmaceutical Chemistry

in College Chemistry Teaching
HAROLD WITTCOFF. Koor Chemicals. Israel, and University of
Minnesota

4-6 Nov./DAY; 11-13 Nov./POL

. Chemical Phenomena: Presentations and Explanations

BASSAM Z. SHAKHASHIRI. University of Wisconsin
25-27 Feb./TXA; 12-14 Apr./UIA

. Thermodynamics, Art, Poetry, and the Environment

HENRY BENT. North Carolina State University
8-10 Mar./PAR; 11-13 Mar./POL

. Plate Tectonics: History of, Evidence for. and Function as

Rock-Generating Machine
PETER J. WYLLIE. University of Chicago
19-21 Nov./UUT; 4-6 Mar./PAR

. The Evolution of Life on Dynamic Earth

JAMES VALENTINE. University of Califorma, Santa Barbara
8-10 Mar/OGC; 15-17 Mar/ANA

. Casmology!:>Protobiology > Biology

SIDNEY FOX. University of Miami
16-17 Nov. & 15-16 Feb./PAR; 19-20 Nov. & 18-19 Feb./DAY

Lifeinthe Oceans
EUGENIE CLARK. University of Maryland
3-5 Mar/UGA

Ecology and Evolution in the Tropics
JOHN KRICHER. Wheaton College
29-31 Mar.2/TXA; 29-31 Mar.2/UGA

Ecology of Terrestrial Microcommunities
DANIEL DINDAL. SUNY College of Environmentat Science and
Forestry

22-24 Nov./ANA; 17-19 Nov./TXA; 5-7 Apr.3/UGA; 8-10 Nov./TUCC

Immunobiolagy: Evolutionary. Developmental and
Molecular Perspectives
RICHARD GOLDSBY. University of Maryland

16-18 Nov./OGC; 12-14 Nov./ANA; 4-6 Nov./CBC; 8-10 Nov./TUCC

16. Genetics and Society: A Dynamic Interaction
ROBERT F. MURRAY. JR.. Howard University
15-17 Mar/PAR; 24-26 Mar/UGA

17. Ethical Issues in Death and Dying
THOMAS L. BEAUCHAMP. Kennedy Institute. Georgetown
University
22-24 Nov./TXA; 10-12 Mar./TUCC

18. Arms Uncontrolled: Causes and Remedies of the Arms Race
EVERETT MENDELSOHN, Harvard University
18-20 Mar./UIA; 19-21 Nov./PAR

19. Soft Energy Paths: How to Enjoy the Inevitable
AMORY LOVINS and L. HUNTER LOVINS. Friends of the Earth
4-6 Mar./UUT

20. Energy and Society
GEORGE TSONGAS. Portland State University
9-10 Nov. & 8-9 Mar./DAY; 12-13 Nov. & 11-12 Mar./HAM

2

-

Science, the Media, and the Public

SHARON DUNWOOQDY. University of Wisconsin. and

CAROL ‘ROGERS. Office of Communications. AAAS
28-30 Mar./UIA; 15-17 Nov./TUCC

22. Cognition and Teaching
RUTH DAY. Duke University
4-6 Mar./UUT; 28-30 Oct./CBC

23. Patterns of Problem Solving
MOSHE RUBINSTEIN. UCLA
7-9 Dec./ANA; 11-13 Mar/UUT

24. Combinatorial Problem-Solving in the Mathematical
Sclences
ALAN TUCKER. SUNY. Stony Brook
5-7 Apr.3/UGA; 19-21 Nov./TUCC

25. Calculus for Non-Majors in the Physical Sciences
ROBERT ROSENBAUM. Wesleyan University

19-20 Nov. & 18-19 Mar./HAM

26. Computers as an Aid in Learning Science
ALFRED M. BORK. University of California. Irvine
22-24 Mar/OGC; 16-17 Nov. & 25-26 Mar./ANA

27. Microcomputer Interfacing in the Undergraduate Laboratory
ALBERT S. WOODHULL. Hampshire College -
29-30 Oct. & 25-26 Feb./HAM

28. Microcomputersinthe Laboratory
ROBERT TINKER. Technical Education Research Centers

" 9-10 Nov. & 25-26 Feb./PAR; 12-13 Nov. & 1-2 Mar./DAY

29. Alaboratory Lecture Approach to Microcomputer
Education
DAVIDG. LARSEN and PAUL E. FIELD., Virginia Polytechnic
Institute
25-27 Mar./UUT; 12-14 Nov./CBC

30a. Introduction to Microcomputers and Microprocessors

ROGER CAMP. lowa State University
10-12 Mar./UIA

30b. Introduction to Microcomputers and Microprocessors

ROGER CAMP. lowa State University
15-17 Mar./UIA

'Course will be conducted at the University of Oklahoma
2Course will be conducted at Ossabaw Island. Georgia. Applications should be sent to the University of Georgia OR the University of Texas. but not to both.

Course will be conducted at the University of Puerto Rico, Rio Piedras. Applications from Puerto Rico and the Virgin [slands should be sent to Dr. Manuet Gomez, Director.
Resource Center for Science and Engineering in Puerto Rico, University of Puerto Rico. Rio Piedras. Puerto Rico 00931.
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280 nm 225 nm Photographers call it underexposure. We call it absorb-
ance inability. The first you get from too little light, the
second from the wrong kind of light. But the result is
the same; there are things there but chances are you
don’t see them.

A good way to get around this problem is to use

— the Uvicord SII detector from LKB.

This new and improved version of one of the most widely used LKB products, (since
1958 we've sold a good twenty thousand Uvicord detectors) can monitor at 206, 225, 254, 280,
313, 365 or 405 nm. Just choose the wavelength that will give you the best result for your
sample. If the 254 and 280 nm filters let you see nothing and 206 too much, the new 225 nm
filter will be perfect. For peptides, for instance. °

Uvicord SII also has a unique high inten- New l 'VlCOl'd S II
sity lamp (av. life 6,000 hrs.) which, combined
with the short wavelength filters, can give you
up to two hundred times greater sensitivity.

Get in touch with LKB for a demonstra-
tion. We think you’d be interested in a couple of
other new Uvicord SII features like the variable
time constant filter and it’s indicator for base-

line adjustment. ,

Head office: LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel. 08-98 00 40, telex 10492. Main U S sales office: LKB Instruments, Inc. 12221 Parklawn Drive,
Rockville, MD 20852. Tel. 301-8812510, telex 23089682. UK sales office: LKB Instr Ltd. 232 A gton Road, S. Croydon, Surrey CR2 8YD, England.
Tel. 01- 6578822 telex 264414. Other sales offices in: Athens (for Middle East), Copenhagen, Ghem The Hague, Hong Kong. Munich, Paris, Rome, Turku, Vienna.
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Your product.
Our computer.

\ Think of t}

If you're planning on computerizing your
product, there's already a microcomputer designed
to do the job—economically, quickly, easily.

The AIM 65 microcomputer.

Designed for professional work, it has a full
keyboard. A 20-character display. A thermal printer.
/0 ports. Timers and counters. Programmable in-
telligence. Optional languages—BASIC, Assembly,
PL/65, Forth and Pascal. Lots of readily available
documentation packages and application support.

In many cases AIM 65 does the work of a mini-
computer. Yet retalil list starts at only $465 (less in
OEM quantities). It's now available off the shelf at
distributors nationwide. And the new standard
RM 65 line of versatile modules lets you expand to

11 SEPTEMBER 1981
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possibilities!

fit even the toughest custom needs.

Whether you're computerizing a single machine
in your factory or designing a manufactured
product, AIM 65 may be the most cost effective
solution ever.

So while you're thinking of the possibilities,
why not get the name of your local distributor?
Write: Rockwell International, Electronic Devices
Division, RC55, P.O. Box 3669, Anaheim, CA 92803.
Or call (800) 854-8099; in California, (800) 422-4230.

o\

Rockwell International

...where science gets down to business
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TheVentilated Animal Rack:

Some day soon most research animals, personnel,and
research programs will be protected this way!"

What is a “Ventilated Animal Rack”?

It is a portable, totally enclosed animal rack with four
separate, independent, isolated-from-each-other chambers.
Low velocity air enters each chamber, makes a single pass
over the cages, and is exhausted by negative pressure
directly to the main exhaust system. This special rack (VR-1)
most effectively isolates the animals from the animal room. ..
and the research personnel from the animals.

What are the benefits to the animals?

There are many. Cross-contamination is substantially
decreased because air from an infected animal goes to the
exhaust system with an absolute minimal exposure of the
other animals. Animal stress is also significantly reduced: the
enclosed environment is quiet; drafts and thermal and
humidity fluctuations are greatly minimized; and animals can
be easily observed without inducing stress. The success of
this environment is attested to by the fact that the total
number of animals born to a species that breeds poorly
(DBA/2J mice) is increased and the percent survival is also
appreciably higher Additional evidence: judging by accelera-
tion of weight gain, newly arrived animals housed in this
system become acclimated more rapidly. Further evidence?
Even multiple species can be successfully housed in the
same rack.

What are the benefits to the
research workers?

Since the air in the rack is exhausted into the main exhaust
system and does not re-enter the animal room itself, research
workers are effectively isolated from animal dander or other
allergens, odor, pheromones, microorganisms, and food and
bedding dust. Even with the doors of the unit open, the
direction of air flow tends to be from the room and into the unit
which helps to contain contaminated air within the unit.
Result: virtual elimination of allergic reactions and generally, a
cleaner, safer, odor-free work environment for the research
people. ‘

What are the benefits to research programs?

Because this system greatly reduces the chance of cross-
contamination, and because it provides a much less stressful
environment generally (e.g., it tends to reduce the amount of
animal handling required), the chances of jeopardizing
expensive research programs are substantially minimized.

*Many of these systems are already installed in major research institutions. ..
and conversion to these ventilated animal racks is accelerating.
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Are there other benefits?

The air velocity is variable and is separately adjustable for
each shelf. The system offers a choice of bottle watering or a
specially designed upfeed serpentine automatic watering
configuration that eliminates stagnant water, permits flushing
during the day, and significantly minimizes contamination.
This rack also permits excellent space utilization since
multiple species can be safely housed in the same room.
Cleaning is easy; VR-1 can be handled by most standard rack
washers. The unit is quiet. And, in summary, it is a most
effective isolation system that can actually divide a room into
multiple separate, isolated environments.

From Lab Products, Inc.—The leader in
environmental control products

Lab Products now offers the widest selection of systems for
environmental protection: five Stay-Clean™ laminar flow
systems; Isosystem™ housing system consisting of a dispos-
able filter cap, cage cover, and plastic cage; Enviro-Gard™
filter system with permanent filter bonnets; and See-
Through™ suspended cage systems with a special filtering
system. We are now likely to have at hand solutions to virtually
all of your environmental problems.

For more information

Why wait for “some day soon”. . .write or call Lab Products,
Inc., 365 West Passaic Street, Rochelle Park, N.J. 07662 or
complete the coupon. (phone 201 /843-4600)

Lab Products, Inc. AC
365 W. Passaic Street
Rochelle Park, N.J. 07662

| would appreciate:

[0 Additional information on your VR-1 Ventilated Animal
Rack.

O Information on your other environmental control
products.

O Your 68-page catalog of animal housing and care
systems and accessories.

[ Seeing your local representative—Please call and set up
an appointment:

Area Code
Name
Title
Organization
Address

Number Ext.

N —
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The accepted standard

énn“ “fOF precision weighing.

Cahn Instruments, for over twenty years the leader in instrumentation for
accurate weight measurements at the microgram level, now provides a wide
choice of balances for your specific applications.

Microbalances ~ Semi- Analytical
Cahn series 20 awomatie —— MiCrObalances  Balances

‘Electrobalances®: Select the

one that best fits your needs. Cahn Toploading Millibal- The TA 450: A Microprocessor
Rugged and reliable in design, ances®: Fast accurate weighing  Controlled Toploading Ana-
B o Micrib ilances are of small samples. Used widely  lytical Balance at the price of a
Mot sl ey st and in biomedical and biological mechanical balance. The TA 450
research, quality control and combines the precision and
checkweighing applications. accuracy of the classical ana-

0 0.00001 g (10 microgram) lytical balance with the speed
and ease of operation of an

electronic toploading balance.

sensitivity
O Fast, accurate weighing
| O No special environment
required
!

§ Circle Reader Service Card
No. 381

highly precise weighings are
required. Examples include
quantitative and instrumental
analysis, filter weighing,
standards preparation,

biological samples, etc.

0 0.0000001 g (0.1 microgram)
sensitivity

O Automatic weighing

0 Exclusive “No Penalty” tare

O Portable, use on any
reasonably flat surface

O Five models to choose from

Circle Reader Service Card No. 380

En““ Where weighing a little means a lot.

0 0.0001 g (0.1 milligram)
sensitivity

0 Unique “StayPut” airhood for
easy access to the weighing
chamber

O Full range (+ or —) push-
button tare

O Push-button storage and re-
call of weighings

O Two year warranty

Circle Reader Service Card No. 382

Cahn Instruments, Inc. 16207 South Carmenita Road, Cerritos, CA 90701 Phone (213) 926-3378 TWX 910-583-4806
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J]j TecHnicon

A Proven Way To Foster

University/Industry Cooperation.

Apply to Technicon’s Program of
Grants for Research.

Technicon’s Program of Grants for
Research in Biomedical and Industrial
Instrumentation, now in its 8th year,
provides benefits to both industry and
participating universities. University
scientists acquire the funds needed for
their research, and the sponsor may get
a start on a new product. The university
may also benefit from royalty payments
on patents, and researchers can enjoy
seeing their research applied in
important ways.

Who is eligibie?

Grants are available to scientists at
colleges, universities, medical centers
and other non-profit research
institutions worldwide.

Categories:

Technicon is interested in supporting
research that can be applied to the
following end uses:

e New instruments or procedures for
diagnostic medicine including, but not
limited to, laboratory medicine.

o New instruments or procedures for
diagnosis of internal organs,
measurement of physiological
functions, and monitoring of patients.

« Veterinary diagnostic instruments.

« Instruments and methods for the
automated analysis of industrial,
agricultural, and environmental
materials.

How to proceed:

Do not send a proposal at this time.
Write to one of the following addresses
for further information and a
Preliminary Submission Form:

in all countries outside of Europe and
the Mediterranean area:

Technicon Research Grants Program
c/o Morris H. Shamos, Ph.D.

511 Benedict Avenue

Technicon Instruments Corporation
Tarrytown, NY 10591

In Europe and the Mediterranean area:
Technicon Research Grants Program
c/o John Barclay, M.D.

Compagnie Technicon S. A,
International Division

39, Boulevard de la Muette

95140 Garges-les-Gonesse, France




1SCO

Box 5347
Lincoln, NE 68505

O Please send literature on ISCO and ChemResearch
instruments.

[J Please send the above and have a salesman call.

Name, Dept.

Institution

Address

City

Phone (

—
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Corning has new 15
orange racks.

ml. and improved 50 ml. centrifuge tubes. Both are packed in our popular

A new 15 ml. polypropylene orange with added strength for higher speed ce '~L1""fugmiup Polypro
pylene resists acetone and phenol solvents and resists cell attachment. It comes with
plug seal cap for sterility.

A better 50 ml. polystyrene orange with thicker

walls for added strength. The clear po ysm'em—e

body has graduations for easy, accurate

separations. Our, improved 50 ml. tube fea

tures rim seal caps for quick easy closures.

We'll send you some choice oranges from our

new crop, or from our other popular

harvests. We'll also send you our new

“Applications Handbook for Corning

Centrifuge Tubes.”

CORNING
cell’' -

SEND ME MY
PICK OF THE CROP

Also send my  I'd like to sample one of these:
Appuutipns Handbook for [ (*25319) 15 ml. palypropylens/plug seal/sterile
Tubes and O (*26310) 15 ml. polystyrens/plug seal/sterile
[J (*#25330) 50 ml. polypropylens/plug seal/sterile
[ (#256339) 60 ml. polystyrens/rim seal/sterile

'Maﬁaﬂaml&mmﬁﬂmCmmuuchmsuhﬂm MS-510, Atén: JLM; Gmmnm waﬁmkmm&

CORNING

SE-09-81-TU




Give it 60 secondsand 4
almost anything that's dry. ~

The Brinkmann Centrifugal Grinding Mill is designed to
quickly break down to a uniform, specific particle-size range
most dry materials up o 6.0 Mohs in hardness.

In just 60 seconds, the Mill will reduce 50 g plastic sheetto
100 um, 50 g corn to 50 um, or 120 g limestone to 20 um particles.
By selecting the appropriate combination of stainless steel rotor and
screen (6-tooth, 12-tooth and 24-tooth rotors, also 24-tooth tungsten
carbide rotor; screens with mesh sizes from 0.08 to 6 mm), a desired
particle size range down to 40 microns or smaller can be achieved
with a wide variety of substances, including minerals, foods,
plant fibers, animal tissue, pharmaceuticals
and synthetic materials. -

The Grinding Mill is equipped with a
powerful dual-speed motor (20,000/10,000
rpm), a 60 min. timer, and is easy to empty
and clean. It will pulverize volumes from 3 to
500 cc, even volumes as large as 5 liters using
the accessory collection chamber. To facilitate
rapid introduction of large amounts of sample,
avibrating feeder is available.

For literature, write: Brinkmann Instruments,
Inc., Subsidiary of Sybron Corporation,
Cantiague Road, Westbury, N.Y. 11590, or call
516/334-7500. In Canada: Brinkmann
Instruments (Canada), Ltd.

Brinkmann
Centrifugal
Grinding Mill

SYBRON | Brinkmann 4

For lnformatlon cnrcle reader servnce number 283
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KTHROUGH

UNBREAKABLE
RE-USABLE
PLASTIC
ROLLER
BOTTLES

Dynatech’s new plastic Roller Bottles are
autoclavable, unbreakable, re-usable, eco-
nomical, long-lived and light-weight. Even after
20 washings and autoclavings, Dynatech’s new
Roller Bottles and silicone-lined screw caps show
no signs of deterioration. So, with only 20 uses,
you can save as much as $1.50 per bottle in your
lab.

If you use 100 disposables every 30 days,
Dynatech'’s plastic re-usable Roller Bottles can

save you $150 a month, or $1.800 a year! That's
worth looking into.

You have a choice of two sizes: 750 cm? and
400 cm? of usable surface area. They are non-
toxic, transparent with good optics, lighter in
weight than glass and easier to handle. Each bot-
tle is individually protected in a plastic bag,
packed six to a box. And, you can get them only
from Dynatech. Order yours now . . . and start
saving big money in your lab.

DYNATECH LABORATORIES, INC.

Dynatech is the World's Only Manufacturer of Microtiter® Products.
900 Slaters Lane. Alexandria, Virginia 22314 Dept. MB
Call (800)336-4543 In Virginia. call (703)548-3889

11 SEPTEMBER 1981

Circle No. 217 on Readers’ Service Card 1197




The world's
leading
scientists
getit

every week
and so

should you...

at 2 price.

Scientists who are leaders in their

field and who get to reap the rewards

of their achievements are among
Nature’s most eager readers

And they are renewing their
subscriptions to Nature in record
numbers

If, like them, you keep searching
for ways to speed up your research,
or if you're looking for advancement
where you work, or are thinking of
moving on to something more stimu-

lating, how can you afford to be with-

out your own personal subscription
to Nature?

It's the most certain and consistent
way to get the research results, news,
opinion, and analysis you need, while

they're still fresh and can be applied
most usefully to your own work.

With your own Nature, you'll be
well ahead of the monthly journals
- whose reports often lag a year or
more behind ours. And there isn't a
science weekly anywhere that
covers research developments in as
many parts of the world, as fully and
authoritatively, as Nature does

The good news is that we've cut
Nature’s personal subscription rate
in half and, to top it off, if you sub-
scribe for a full year, we'll send you,
free, a copy of Nature’s new, annual
Directory of Biologicals. Planned for
fall 1981, the Directory will be the first

Now: Nature
at 2 price - plus a
bonus bhook, free

ological products. It will be available
only to yearly subscribers (or, for
$45, to buyers of the hardcover ver-
sion, in bookstores).

A personal subscription to Nature
has never been more attractive. We
urge you to clip and mail the coupon
today. For credit-card orders only,
call toll-free now: (800) 824-7888.
Ask for operator 130.

In California: (800) 852-7777.

15 East 26th Street,
New York, N.Y. 10010

To: Nature

[] Please send me a year of Nature at /2 price, $86.50, plus
my free Directory of Biologicals

[] | prefer to try Nature for 6 months: $50. [] 3 months: $30
[] I enclose my personal check
[] Please bill my credit card account

Account No

[J Visa [J Master ] Amer. Ex Exp. Date

Address

City State Zip

Orders must include personal check or credit card data. Offer good in the
U.S. and Canada and is subject to change without notice. In the U.K
send personal check for £37.50. or credit card data. to: Nature
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Analyze
Your

Materials

ln ()ur Ldb

Micromeritics' Materials
Analysis Laboratory is available
for complete characterization of
the physical properties of your
materials. Our advanced, particle
technology instrumentation can
determine:

* Particle Size Distribution
(100to 0.1 um diameter)

* Sieve Analysis (500 to 45 um)

¢ Specific Surface Area
(B.E.T. surface area)

* Pore Volume, Size, and
Shape by physical adsorp-
tion and/or mercury intru-
sion

¢ Chemisorption for
catalytic and reaction
properties

* Density, bulk and true

¢ Contact or Wetting Angle

* Electrophoretic Mobility
and Zeta potential

Micromeritics prompt, con-
flidential analytical services are
available to provide an extension
of your in-house capabilities to
handle those occasionally high
demands for analyses and there-
fore eliminate your need for ad-
ditional technicians and/or instru-
mentation. Our lab is widely used
by government and industrial
facilities and universities for both
infrequent and continuing ma-
terials characterization require-
ments.

For more information, contact
Micromeritics Instrument Corp.,
5680 Goshen Springs Road,
Atlanta, Georgia 30093 U.S.A.
(404) 448-8282; Telex: 70-7450.

Solving Your Materials Analysis Problems
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the capital costs of construction). Even
the City of Cambridge subsidizes federal
research programs, since Harvard’s lab-
oratories are exempt from real estate
taxes.

I have always been puzzled about the
manner in which universities are reim-
bursed for the costs of research. The
federal government sponsors research at
a variety of institutions. At least for
private industry and the federal labora-
tories essentially all the costs are reim-
bursed, and in private industry, at least,
the level of indirect support is substan-
tially greater than it is at typical universi-
ties. Much of this research is of a kind
that is not appropriate to universities,
but there are at least a few areas (for
example, plasma physics) where univer-
sity, federal, and industrial researchers
compete for the same funds. Why then,
in some cases, are all costs reimbursed in
a rather straightforward manner, but in
the case of universities it is only with the
greatest difficulty (at least that is the
impression one gets) that less than the
entire amount can be recovered?

In my opinion, universities are under-
funded in both direct and indirect catego-
ries by some factor. This issue will be
particularly vexing in the coming years,
when university finances will be in bad
shape generally. Yet we as a society face
critical technical issues and research
problems of a kind traditionally ad-
dressed in the university environment.
Weakening the universities in any way
cannot help.

HERBERT GURSKY
Harvard/Smithsonian Center for
Astrophysics, 60 Garden Street,
Cambridge, Massachusetts 02138

. Brown’s analysis rests on the use
of a percentage of either the direct re-
search support as a total of federal re-
search support or of the indirect costs as
a total of federal research support. The
former appears to be declining, the latter
rising, thereby proving the hypothesis.
What Brown does not point out is that
the universities are trying to maintain a
high level of research at a time when
outside funding is not keeping up with
general growth in university costs. At
Washington University, a recent analy-
sis showed that the indirect cost of feder-
ally sponsored research taken as a per-
centage of the total university budget has
remained constant over a 10-year
period. . . .

Brown states that universities have no
incentive to minimize indirect costs. In-
direct costs in universities are allocated
across three pools: organized research;
instruction and departmental research;

and other institutional activities. Very
few costs are allocated only to the re-
search pool. Therefore universities do
indeed have a significant incentive to
minimize overhead since, depending
upon their research activities, they are
responsible for paying a significant por-
tion of it.

Brown raises a number of important
issues, some of which we can all agree
on: that the current environment is
fraught with excessive regulation; that
there is a tendency for accounting princi-
ples to be applied without an understand-
ing of the research process; and that the
requirement for 100 percent effort re-
porting is without merit. However, in an
effort to solve these problems, it is es-
sential that we recognize the complexity
and individuality of our universities. The
currently recognized accounting princi-
ples have evolved in part because of a
recognition that these essential differ-
ences in our universities make a unique
contribution to our society. Attempts to
oversimplify the determination of indi-
rect costs could lead to pressures on
universities to fit all university work and
faculty responsibilities into a standard
mold. This could result in a uniformity
that most faculty members would resist
just as strenuously as they now do the
effort reporting requirements.

SaMUEL B. GuzE
Department of Psychiatry, School of
Medicine, Washington University,
St. Louis, Missouri 63110

Brown performs a valuable service by
exposing the increasing proportion of the
federal research budget that has been
consumed by indirect costs over these
past few years. If these trends continue,
a linear least-squares projection—which,
by the way, accounts for 97 percent of
the variance—indicates that we shall at-
tain Nirvana on 17 November 2048. On
that landmark date, only 67 years hence,
the entire research budget will be allocat-
ed to indirect costs, and none will remain
for the conduct of research! I recom-
mend that, after that date, indirect costs
be justified as necessary to support the
preparation of new proposals for re-
search that might have been carried out
if any funds had remained for actual
research.

JoHN W. DONAHOE
Department of Psychology,
University of Massachusetts,
Ambherst 01003

The letters of Guze and Gursky raise
several points that require further
discussion.

Guze overstates, then challenges, my
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“Our 3 Sorvall Centrifuges totalled
55 years of reliability—sowe chose a4th”

Dr. Claude A. Villee, Andelot
Professor of Biological Chemistry
at Harvard Medical School says:
“Our department has been oper-
ating two Sorvall® Superspeed
Centrifuges for 20 years and a
third for 15 years. Performance
has been so satisfactory that when
we required another centrifuge, we
called DuPont for a new RC-5B”

Dr. Villee's world-renowned
research is conducted in the Lab-
oratory of Human Reproduction
and Reproductive Biology. This
10-year-old interdisciplinary
center has the long-term goal of
better understanding the biclog-

ical problems in reproduction
ultimately related to population
changes. Research is directed to-
ward expanding knowledge of the
molecular responses of target
cells to steroid sex hormones and
gonadotropins.

“Centrifugation of cells and
tissues is routinely required to sep-
arate fractions for further analysis]
continued Dr. Villee, “and
centrifuge reliability is of utmost
importance to us. Malfunctions
could mean loss of valuable
samples and repetition of costly,
time-consuming procedures, as
well as interrupting the work flow.

Our four refrigerated Sorvall®
Centrifuges are used daily by our
staff and research associates’

More than 30 years of experi-
ence and innovative engineering
mean that you can expect the
same reliability and outstanding
performance for every centrifuge
in the Sorvall® line—from tabletop
to ultracentrifuges. Get our latest
brochure on the RC-5B and other
models you may need. Call us, or
write: DuPont Company,
Biomedical Products Division,
Room X38542, Wilmington, DE
19898.

Call Du Pont for centrifuges you can rely on: 800-441-7493

Sorvall’ Centrifuges
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Careers in
Biotechnology

RESEARCH
SCIENTISTS

Industrial Applications of
Recombinant DNA
and Genetics

The Genetics Division is con-
tinuing to experience expansion
and seeks to add to its staff of
highly qualified scientific
personnel.

The aim of BRL Genetics is the
application of recombinant
DNA genetics and microbial
physiology to the development
of economically important pro-
karyotic and eukaryotic micro-
organisms.

In addition, the Division en-

courages its scientists to publish

independent research in recog-
nized scientific journals and
attend scientific meetings.
Also opportunities exist for
scientific interaction with other
BRL divisions, including Cell
Biology and Enzymology.

BRL Genetics currently has
openings for senior and junior
scientists (M.S. & B.S.) skilled
in the following areas:
©® DNA Cloning
® Gene Overexpression
via Promoter Manipul-
ation
@ Genetic and Recomb-
inant DNA Expertise
in Yeast
® Microbial Physiology
® Cellular Biology and
Immunology
® Virology

If you have expertise in one or
more of these areas, and would
be available for a position in

1981, please forward resume’/
C.V. to:

J. Wamstad
Department G1

BETHESDA RESEARCH
LABORATORIES
Box 577, 8717 Grovemont Circle
Gaithersburg, Md. 20760

A suburb of Washington, D.C.

BRI

Equa] Opportunity Employer
M-F-H
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article’s point that “. . . there is inade-
quate incentive for universities to be
cost-efficient with respect to indirect
costs of grant-supported research,” es-
pecially by comparison with direct costs.
In my view this is a clear and fundamen-
tal flaw in the federal indirect cost poli-
cy. Direct costs of National Institutes of
Health (NIH) grants undergo a prospec-
tive three-step review by study sections,
institute councils, and NIH intramural
personnel, and specific items are cut that
are inadequately justified as necessary to
the proposed research. Indirect cost
rates are approved in the renegotiation
process, where the review is largely ret-
rospective, and there would naturally be
great reluctance in disallowing, for ex-
ample, indirect cost funds for salaried
persons already hired. More important, I
am informed by federal personnel who
conduct these negotiations that it is not
feasible to determine whether any given
item of indirect costs is justified as part
of an efficient operation, or even wheth-
er it is needed at all. They can only
determine whether an item falls within
accepted definitions of indirect costs. If
a similar approval system were applied
to research equipment, for example, an
investigator could purchase any equip-
ment desired, providing only that he
could demonstrate at a later date that it
fell within the definition of research
equipment. It would not be necessary to
show that it improved the efficiency of
his research or even that it was needed in
any way for his research. Clearly this
would be an unsound policy that would
lead to obvious abuses. Yet that type of
policy is currently applied to indirect
costs, where the consequences are less
obvious. Under these conditions it is
hardly surprising that many university
administrators are reluctant to accept a
change of policy. There is no adequate
information on the percentage of indirect
costs of federally supported research
that is actually covered by universities.
It undoubtedly varies greatly but is prob-
ably small in most cases. Even if a
university paid as much as 25 percent of
its total indirect costs, it could not realis-
tically be expected to be as careful and
efficient about costs of 25 cents on the
dollar as about costs it must pay in full.
This inevitably seems an important fac-
tor behind the steady upward spiral of
indirect costs.

Under regional uniform indirect cost

-rates, as proposed in my article, univer-

sities would have strong incentives to
place as many costs as possible in the
“direct’’ category. Rather than a ‘‘seri-
ous defect”’ of the proposal, as stated by
Gursky, this is an advantage because the

direct costs are much more stringently
controlled. Administrative excesses in
shifting costs could be prevented rather
simply by defining costs that cannot be
put into the ‘‘direct’ category. Some
definitions of direct and indirect costs
are necessary under any policy and are
currently provided by Circular A-21 of
the Office of Management and Budget
(OMB).

Guze expresses the belief that diversi-
ty among universities requires diversity
of negotiated indirect cost rates. This
view seems more emotional than logical,
since significant diversities rest primarily
upon faculty and upon university poli-
cies. This view also ignores history, un-
less Guze considers that the desired di-
versity among universities has existed
only since 1966, when the current indi-
rect cost policy became effective. Guze
goe - on to predict that faculty members
will resist my proposal as strongly as
they now resist effort reporting. In fact,
the response of nonadministrative facul-
ty has been strongly supportive, the let-
ters of Jaffe and Donahoe being typical
of many I have received. Opposition to
date has been almost exclusively from
among those like Guze and Gursky, who
have long held administrative posts.

Instead of diversity among universi-
ties, the more basic issue is, What policy
would treat all universities the most fair-
ly in reimbursing their indirect costs?
Defenders of the current policy often
assume that it does this very well, but I
doubt it. Based upon differing goals and
educational policies, universities will in-
evitably hold differing views concerning
the desirability of seeking maximum in-
direct cost rates. Also, among the uni-
versities that do seek maximum rates,
there will inevitably be differences in
diligence and abilities that are applied in
the negotiations. All these factors will
result in inequitable indirect cost rates.
So it is not at all clear that regional
uniform rates would be any less equita-
ble than the current policy. Certain in-
equities would probably occur in both
cases, with the nature of the inequities
probably differing somewhat under the
two policies. In short, it appears that
equity considerations cannot be decisive
in rationally comparing these two poli-
cies. On the other hand, my proposal
would remove or alleviate most of the
serious problems that have developed
under the current policy, as described in
my article. These perceived advantages
of the proposal seem to require particu-
larly close attention, since they offer a
much more decisive basis for evaluating
the proposal in relation to current policy.

In Gursky’s letter many statements
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need correction or comment. He says I
would *‘. . . allow a single, indirect rate
for all universities . . ..”” Instead, my
proposal is for uniform rates within each
geographical region that has reasonably
uniform fuel costs. He also says that my
proposal would ‘. . . eliminate account-
ability to the government.”” On the con-
trary, it would eliminate only the need
for specific cumbersome mechanisms
that the universities must now use under
OMB Circular A-21 in demonstrating ac-
countability for indirect costs. The basic
accountability to all major groups affect-
ed by indirect costs would, of course,
remain. And accountability to the federal
government would continue to be as-
sured by the information required from
universities in establishing regional indi-
rect cost rates. Since Gursky seems im-
pressed that his university pays for some
faculty salaries, it should also be noted
that federal grant policy reimburses fac-
ulty salaries for the portion of time spent
on grant-supported research. That policy
pertains even for tenured faculty, whose
salaries might be regarded as the exclu-
sive responsibility of the university. This
important and complex salary issue was
not discussed in my article because
grant-supported faculty salaries are nor-
mally charged to direct costs.

Gursky says he has always been puz-
zled by the different indirect cost policies
applied to federal research at universities
and in private industry. But why? As
mentioned in my article, universities
have always accepted faculty-initiated
research as a primary responsibility and
in former times paid both the direct and
indirect costs of much of that research.
Also, universities are nonprofit institu-
tions. Unless Gursky’s institution has
given up its avowed dedication to facul-
ty-initiated research, and its nonprofit
status as well, it hardly seems eligible for
the same indirect cost rates as private
industry.

Finally, Gursky implies that my pro-
posal would weaken the universities. In-
stead, this proposal would stimulate a
healthy competition between universi-
ties in the efficiency of using their indi-
rect cost funds. Through this, and a
variety of other factors that were de-
scribed, indirect costs would be reduced.
More federal research funds would thus
become available to support the direct
costs of research. These changes, aug-
mented by others that were cited, should
considerably strengthen, not weaken,
the universities.

KENNETH T. BROWN
Department of Physiology,
University of California,
San Francisco 94143
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YOU DON'T KNOW WHAT
YOUR R&D CAN DO TILL
YOU GIVE IT SPACE.

Imagine a laboratory
that'’s free of such constraints
as hydrostatic pressure.
Convection. Sedimentation.

There is such a research
lab. It’s called the Space Shuttle.
And you can use it to send your
experiments into Space.

OPPORTUNITIES AS VAST AS
SPACE ITSELF

Space Shuttle
experiments can be either pure
or applied research leading to
the development of new and
improved products, processes
and materials. Whatever your
project, it can take advantage
of near zero gravity,
and an

almost

perfect vacuum. Any
process that can be affected
by exposure to such an
environment may be greatly
improved — and may, in turn,
greatly improve your competi-
tive position. The decisive
factor could be your use of
Space to experiment in areas
such as cryogenics. Crystal
growth. Containerless proces-
sing. Solidification. Or mixing.
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SCIENCL

Genetic Effects of Atomic Bombs

The evaluation of the genetic implications for humans of increasing
exposures to ionizing radiation and complex chemicals presents one of the
most difficult epidemiologic issues ever faced by biomedical science. In an
article in this issue we report the results of a 34-year follow-up study of
children born to the survivors of the atomic bombings of Hiroshima and
Nagasaki. We found no clearly statistically significant effects of parental
exposures on the offspring characteristics which we studied, but the various
indicators of possible genetic damage all are in the direction expected if an
effect was indeed produced. On the basis of the enormous body of data
concerning the genetic effects of radiation on experimental organisms, we
feel there can be no doubt that some genetic damage was sustained by the
survivors of the bombings; hence we have taken the findings in their
children as the basis for an effort to estimate the genetic doubling dose of
acute radiation for humans. This involves assumptions concerning the
contribution, in each generation, of spontaneous mutation to the indicators
in question. Although we feel that we have been suitably conservative in
this regard, these assumptions may have to be altered as understanding of
human genetics improves. Despite the duration of the study and the expense
and labor involved, we can only regard the present estimate as preliminary.

The estimate of the genetic doubling dose for humans is 156 rems. This is
approximately four times higher than the estimate in current usage based
largely on experiments with selected strains of mice. Accordingly, the
estimate has the kinds of implications for regulations regarding permissible
exposures, and for legal actions brought on the suspicion of genetic damage
from inadvertent exposures, that are certain to elicit discussion.

Where do we go from here? Certainly, all possible efforts must be made to
improve the data base on which the estimate rests. These include not only
continuing studies along the lines described in the accompanying article, but
the application of a number of new techniques for screening for protein
variants. Time, however, is running out. The cooperation of the citizens of
Hiroshima and Nagasaki has been magnificent, but because both parents
must be available for study in case of a suspected mutational event, the
sample size is shrinking year by year.

Should similar studies be undertaken on other populations of children at
suspected genetic risk from parental exposures? It must at this point be
clear to any responsible government official that the issues are highly
complex; there are no easy answers to the question of induced, transmitted
genetic damage. In particular, the relevance of positive findings in the body
cells (say, lymphocytes) of exposed persons to the prediction of transmitted
genetic damage in their offspring is highly ambiguous. Chromosomal
damage has been obvious in the lymphocytes of survivors of the atomic
bombings, but the demonstration of corresponding genetic damage has been
difficult.

On the basis of present knowledge, it seems unlikely that any other study
can be more revealing than that in-progress in Japan. On the other hand, so
widespread and pervasive are public concerns, and so great their impact on
government actions and regulations, that a case can be made for additional
studies of carefully selected groups. The issues are now as much social and
political as scientific. There is, in this context, no such thing as a
“‘negative’’ study; every epidemiologically sound study helps put the
problem in perspective. The issue of credibility is major; in some quarters
any government-financed, government-directed study will be suspect. We
recommend that a blue-ribbon committee, of wide representation, be
appointed by either the executive or the legislative branch to consider the
entire issue of additional studies. In these deliberations, the opportunities
for international collaborative efforts should not be overlooked. The human
and financial costs, reckoned in various ways, of not conducting additional
studies may far outweigh those of continuing to try to extrapolate from
present knowledge.—JAMES' V. NEEL, Departmént of Human Genetics,
Universitv of Michigan Medical Scheol. Ann®Arhor.d810Q.
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