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LKB UM 1V is the only
ultramicrotome which has
complete push-button
automation of knife stage
movements.

The New
LKB Mo)@(emenls

and 21 other unique features

onthe new LKB UM IV Ultrotome.

We have made a revolution in sectioning by
introducing this new Ultrotome. It can be used for
ultrathin, semithin, thick and large area high
quality sections.

Many of its new features have never been available
before. Some of these interesting innovations are
listed below, more are described in the 12-page
bO((l)kl?t »LKB UM IV». Send for your own copy
today!

— »Automatic» machine trimming produces
rapid and precise pyramids and mesas.

— Highly versatile orientation head allows
you to section in the specimen plane of your
choice.

— Unique structure viewer (with face-on and
top view) for precise localisation and structure
observation before and during sectioning.

— New memory function.

Stop and restart without loss of valuable
material.

{?end to: LKB Instruments Inc.,
12221Parklawn Drive, Rockville MD,
20852.

Yes, I want to know more about the UM IV features for better I
sections, so send me information as soon as possible.

l Name I

| Company l

|
\ Address '

lj*le;.)i(—)-ne_——————__———_—J

LKB UM IV for better sections, in a more convenient way!

Stockholm- Copenhagen-Ghent - The Hague
Hong Kong-London-Munich- Paris-Rome - Turku- Vienna -Washington
Representatives in 50 countries.
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Millipore. :
Ne plus ultrafiltration.

Millipore ultrafiltration membranes and systems span the

full spectrum of life science needs. Economical Pellicon® BE:
disc ultrafilters fit our own stirred cells and those of

other manufacturers. The unique Immersible Molecular
Separator quickly and conveniently processes small sample
volumes. The sinuous flow High Volume Cassette System
gently and efficiently ultrafilters large volumes.

Millipore products provide better solutions to difficult
ultrafiltration problems. Applications include concentration
and desalting of viruses with minimal loss of viability,
protein fractionation and concentration up to 30% (w/v).

Professional sales representatives from our Laboratory
Products Division are available from 14 U.S. cities* to assist
you in selecting and implementing Millipore ultrafiltration
systems. For further information on Millipore ultrafiltration
products, write Millipore Corporation, Bedford, Massachu-
setts 01730 or call 800-225-1380 toll-free. (In Massachu-
setts, call 617-275-9200; in Canada, call 800-261-0961.)

MILLIPORE’

*Los Angeles, San Francisco, Denver, Dallas, St. Louis, Madison, Chicago, Columbus, Atlanta, Washington D.C., Bethesda, New Brunswick, New York and Boston.
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Iguanas emerging from their nest hole
in a communal nesting site on Slothia is-
let off Barro Colorado Island, Canal
Zone, Panama. Hatchling iguanas en-
gage in considerable social behavior
and move about in small groups. Ani-
mals from different holes often synchro-
nize nest emergence, displays, and
movements. See page 689. [J. A. Car-
ter, University of Oklahoma, Norman]



COMPUTER GRAPHICS AND CHEMICAL ANALYSIS

“*With Graphics
see at aglancewhat
touncover”

Problem: Data
reduction can be the
weakest link in your
analytical chain.

Every time you have to
analyze spectral data from lists
of numbers, you not only lose
aworld of time, you risk not
recognizing important spectral
patterns.

Solution: Tektronix
Interactive Graphics
can replace manual
operations with
precise, instant visual
displays.

TEKTRONDC
I

Tektronix Graphics Termi- |
nals let you keep to waveform
display throughout your pro-
cessing. You can manipulate
data at will—without tedious
and time-consuming manual You can get clean, sharp, hard copies
translation. Ciraphics is as val- from the 4631 Hard Copy unit; local stor-

. . ~ age with the 4923 Digital Cartridge Tape
uable to the interpreting pro Recorder; and proven software packages

cess as ana]yﬁca.] ?r.lstruments' that quickly get you into Graphics. Below:
are to data acquisition. 4012 Computer Display Terminal and
: 4662 Plotter.




TEKTRONIX GRAPHICS FAMILY
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For sample data (below left), the first
steps of baseline correction and integra-
tion are performed and immediately
displayed on the terminal.
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Next, peak/valley analysis confirms the
correctness of the data. Finally,

the finished results, complete with scaling
and tables are calculated and displayed
(below right). All operations are com-
manded by the chemist, without leaving
the terminal keyboard.

OEM prices available
Copyright © 1977, Tektronix
All rights reserved

You can see Graphic
results immediately. You can
integrate and scale, correct
baselines, perform mathemat-
ical transforms, and command
camera-ready hard copy—all
with unequalled interactivity
and simplicity. Our
microprocessor-based 4662
Interactive Plotter lets you draw
finished graphics and alpha-
numerics with unsurpassed
speed and accuracy.

Keeping your eyes on
the display keeps your mind
on the solution. Tektronix
Graphics is priced right to
begin with, and more than pays
for itself in productive per-
formance. And because it's
from Tektronix, you know it's
got the reliability that's been

respected by research for years.

To get the whole Graphics
story, talk to your Tektronix
Sales Engineer, or write:

Tektronix, Inc.

Information Display Group
PO. Box 500

Beaverton, OR 97077
Tektronix Datatek N.V.

PO. Box 159, Badhoevedorp,
The Netherlands

Get the
picture.
Get the
problem
solved.
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From the computer com-
pany with over ten years of
real-time experience come
systemized solutions to real-
time problems. Three real-time
software systems backed by
three real-time hardware

systems. So now you can pick
the one hardware and software
system that’s perfect for you.
If you have alot of data
coming from a single source,
the single software system you
want is RT-11. It's a highly

Yourrealtime
hascome.

efficient, highly optimized fore-
ground/background system.
And it's designed for interfac-
ing with instruments, experi-
ments, or wherever you need
real-time capability in a real
hurry. And to make RT-11 even
better, we give you a range of
systems to runiton. Putiton
our PDP-11/03 and you've got
one of the most economica
real-time systems ever. Run it
onour PDP-11/34 and you've
ot the best of price and per-
ormance. Match it with our



powerful 11T55 and you've got
the fastest real-time minicom-
puter system you can buy.

Yet with all these choices,
RT-11 may not be what you
need. That's why we offer
RSX-11.

If you have alot of data
from a lot of sources, RSX-11 is
the software system that can
handle it. It's designed for
applications like factory and
lab automation. And depend-
ing on which of our hardware
systems you choose, RSX-11
can gather, analyze and react to
data from dozens to hundreds
of different sources throughout
your lab, plant or warehouse.

IAS is the operating sys-
tem to use when no single
operating system will do. It's
designed for our PDP-11/70
computer. And it gives you all
the advantages of RSX-11 real
time. Plus timesharing, batch
and data base management.
All at the same time.

Italso gives you the advan-
tages of ANSI-standard
COBOL, FORTRAN and
BASIC languages, as well as
CODASYL-compatible DBMS.
So you not only can gather
data, you can storeit, retrieve
itand analyze it. In fact, you
can handle everything from
your payroll to your production
line with one system.

All our choices give you
the chance to design the per-
fect real-time system. You can
pick the level of software. Pick
the level of hardware. In short,
you can pick the one real-time
system that’s the right real-
time system for your applica-
tions. And since all our systems
share FORTRAN, BASIC and
DECnet, you can expand your

system and enhance your
system without starting over.

Soif you'relooking fora
real-time system, consider the
company thatlets you design
your own. Call your nearest
Digital sales office. Or write for
our new Real-time Systems
brochure and our PDP-11
Software Handbook.

Digital Equipment Corpo-
ration, PK3/M18, Maynard,
MA 01754. European head-
quarters: 81 route del’Aire,
1211 Geneva 26. In Canada:
Dlgltal Equipment of Canada,
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coming 18 March

elLeCTRONICS

a special issue of SCIENCE

The progress in electronics continues to be both rapid and revolutionary in
its effects on society. Costs have been reduced so much that sophisticated
electronics technology is now available for use by more and more people
for many entirely new purposes—uses undreamed of even 5 years ago. Yet
many individuals and institutions alike are still unaware of electronics’
present-day possibilities and are therefore unprepared for its future
impact.

The 18 March issue of SCIENCE will explore the entire spectrum of elec-
tronics development and the impacts on the way people will live and work
in the next decade. More than 35 of the country’s foremost authorities will
discuss the unique role of electronics as a catalyst for change and will seek
to identify important, long-term trends. Several articles will focus on the
nature and prospects of electronics technology itself, while others will
deal with the social and political impact of electronics in education and
medicine, as well as other applications ranging from national defense to
electronic mail service.

Both individual and institutional members of today’s technological society
should be alert to the fact that we have scarcely begun to properly explore
the new world of electronics.

Among the distinguished contributing authors are:

William O. Baker, President, Bell Laboratories
John R. Pierce, California Institute of Technology
Robert Noyce, Chairman, Intel Corp.

Herbert Simon, Carnegie-Mellon University
John Linvill, Stanford University

Additional copies of the Electronics Issue are available for $3.00 each

Send orders to: American Association for the Advancement of Science
Department—Electronics
1515 Massachusetts Avenue, NW,
Washington, D.C. 20005

(Remittance must accompany all orders under $5)
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THE

PICTURESQUE
NIKON «a=

The new Nikon Biophot with HFM
photomicrography system gives
you the brightest, sharpest
pictures you’ve ever seen.

Nikon opticsare picture-perfect for sharpness and clarity,
razor-edge resolution, revealing contrast. Both instru- ¢
ments feature Nikon's recently developed CF glass and
integrated multi-coatings for unprecedented reduction

of chromatic errors, internal reflections and glare.

The HFM'’s electro-magnetic shutter is vibra-
tion-free and automatic. Formats include

35mm, 3%4" x 44" Polaroid® and 4" x 5"

Photo-oriented Nikon gives you more: if you
remove a film-loaded camera from the HFM,
it closes automatically to protect the film.
Because you may be a scientist first and a
photographer second, Nikon equipped the
HFM with a light meter, IC-controlled shutter
with ultra-precise resistance element for
automatic exposure control and a reticle
that safeguards you against shooting out-of-
focus due to the eye’s tendency to accom-
modate. And the ability to be used on any
standard microscope.

For a clear picture of this newest Nikon
advance, write or phone for details.

Nikon Instrument Division,

Ehrenreich Photo-Optical Industries, Inc.
623 Stewart Avenue, Garden City, NY 11530,
Phone (516) 222-0200.

Nikon

The first name — and the last word —in optics.
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Can we cope with the profound
and far-reaching effects of the
energy problems we face—for the
next month, the next year, and
even for decades to come? Can
we find practical solutions to
these problems? Whether you are
concerned with the technical as-
pects of energy problems or just
interested in gaining a better un-
derstanding of the overall issues,
your reading library will be en-
riched by the addition of these
AAAS publications. To order your
personal copies, simply use the
form below.

Please send me: ENERGY: Use,
Conservation and Supply

casebound copies.

Retail, $12.95; AAAS member,
prepaid, $11.95.

paperbound copies.

Retail, $4.95; AAAS member, pre-
paid, $4.45.

ENERGY AND THE FUTURE

casebound copies.

Retail, $9.95; AAAS member, pre-
paid, $8.95.

paperbound copies.

Retail, $4.95; AAAS member, pre-
paid, $4.45.:

[J Check or money order enclosed
(payable to AAAS—no cash)

[ Please bill me

Name
Address
City
State Zip

Send to Dept. EB-1
AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

nergy

. ENERGY: USE, CONSERVATION, AND SUPPLY

For the scientist, for the engineer, for everyone concerned with the profound
and far-reaching effects of energy problems. ..

AAAS is pleased to announce the availability of a new publication—ENERGY:
Use, Conservation, and Supply, a collection of enduring and readable articles
designed to help the individual seeking to understand the energy problems we
face and looking for practical solutions to these problems.

ENERGY: Use, Conservation, and Supply is a compendium of articles that origi-
nally appeared in Science during 1973-1974. Together, these articles present
an interesting and informative look at energy problems as they affect and are
affected by people and institutions, by existing and potential resources, and by
developing technologies. Whether you intend it for personal use or for use in
classroom or seminar-type settings, ENERGY: Use, Conservation, and Supply
will be a valuable addition to your library. Available in your choice of paper-
bound or casebound editions.

Edited and with an introduction by Philip H. Abelson

Retail price: $12.95 casebound; $4.95 paperbound
AAAS member price, prepaid: $11.95 casebound; $4.45 paperbound

ENERGY AND THE FUTURE

Now in its third printing, this authoritative book is a valuable resource for any-
one wishing to explore the scientific and technological basis of the energy
dilemma. It surveys current and future sources of energy, describes the relevant
technologies, assesses their potential impact on the environment, and identifies
the technical obstacles to their development.

Specific topics discussed include: energy from fossil fuels; coal gasification;
combined-cycle power plants; magnetohydrodynamics; nuclear energy; pro’s
and con’s of nuclear power; breeder reactors; alternative energy sources;
geothermal energy; solar energy: thermal conversion and photovoltaics; re-
newable fuels from wastes; fusion—magnetic containment; laser-induced
fusion; energy transmission; transmission lines; fuel cells; hydrogen, the ulti-
mate fuel; energy conservation; efficiency of energy use; energy needs and
conservation policy; research priorities and energy policy.

By Allen Hammond, William Metz, and Thomas Maugh 11

Retail price: $9.95 casebound; $4.95 paperbound
AAAS member price, prepaid: $8.95 casebound; $4.45 paperbound

Orders for these publications from countries other than the United States and Canada should be sent to Academic Press, Inc. through any one of the follow-

ing locations:

111 Fifth Avenue
New York, New York 10003

628

Harcourt Brace Jovanovich Building
Pclk and Geary Streets
San Francisco, California 94109

24/28 Oval Road

Harcourt Brace Jovanovich Group
London NwW1 7DX, England

Post Office Box 198
Artarmon, NSW 2064, Australia

SCIENCE, VOL. 195



Youdont haveto
be rich to be bright.

making precision

instruments since 1919. We
pioneered fiberoptics. And we
are responsible for the Vanox

CH; the first microscope that’s >
as easy on your eyes as it is
on your budget. A special

18 FEBRUARY 1977

Olympus observation tube

coating process reduces

light loss to a negligible level. So it
transmits more than twice as much light
as conventional observation tubes. So you
spend less time viewing each slide.

The Olympus CH is designed for
smooth, easy operation. It has a large
stage and large, accessible control kn
placed near the base for maximum
comfort. With its advanced styling and
modular design, it has features you'd
normally only find on much more
expensive microscopes.

How did we get to be so bright?

\\ Universal Research

= Microscope, Olympus OM
camera systems and tape recorders, just
to name some Olympus achievements.

But the only way to find out if we’re
as bright as we say we are, is to try an
Olympus CH yourself. Drop us a line or
send us this coupon, and we’ll send you
an Olympus representative for a
demonstration. Tell us what size shirt you
wear, and he’ll also bring you a blue
Olympus T-shirt, free.”

Then you can let the world know
what you’ve known all along: “You don’t
have to be rich to be bright.”

OLYMPUS

SEEING BEYOND MAN § VISION

(or institution)

;

s | ] City _State
o= _
| Size: Small, Medium or

Olympus&»% g

ada Drive,
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HP computing controllers.

12 reasons why
they’re ready-made
for interfacing.

i

. Direct memory access
(DMA)

. Vectored priority interrupt

. Buffered I/O

. High-level language

. Plug-in interface cards

. High-speed tape cartridge

. Built-in printer

. Preprogrammed /O
drivers
9. Keyboard programming

10. 32 character display

11. Live keyboard

12. Editing keys

An HP 9825 computing con-
troller provides minicomputer-
like performance in one com-
plete easy-to-interface, easy-
to-program, easy-to-use pack-
age. I/O is built-in. Software
for the operating system,
which includes high-level lan-
guage and 1/O drivers, is built-
in. Interface cards just plug in.
You get a cost-effective solu-
tion to instrument interfacing.

OO WIN

I/O cards and simplified
programming make inter-
facing easy. You can choose
off-the-shelf interfaces for
BCD, bit parallel, bit serial, or
HP-IB (HP’s implementation
of IEEE Standard 488-1975).

For many applications,
interfacing can be just this
simple. You plug the correct
I/O card in the back of the
computing controller that fits
your needs. Then connect
your instrument to the other
end of the card. After pro-
gramming the controller with
a few simple commands, your
automated system is ready for
work.

Vectored priority interrupt,
DMA (direct memory access),
and buffered I/O allow the
9825 to do multiple interfac-
ing jobs routinely.

The HP 9815 provides low
cost interfacing. For appli-

cations that don’t need inter-
rupt and DMA, the HP 9815

computing controller offers a
ready-made solution for data-
logging and instrument con-
trol. It, too, has a self-con-
tained printer, tape storage,
display, easy-to-use language,
and integrated keyboard.
Auto Start allows your pro-
gram to begin executing auto-
matically when power is
turned on. It provides a lot of
performance for its low price.

Improve your system and
become more productive.
No matter what kinds of in-
struments you use—scanners,
counters, spectrometers, me-
ters, converters, chromato-
graphs, or what have you—
an HP computing controller
can greatly enhance their per-
formance—now. Find out
more. Send for our interfacing
brochure today.

407/3

From computers-on-a-board to general-purpose systems,
HP can meet your interfacing needs.

HEWLETT ﬁ PACKARD

P.O. Box 301, Loveland, Colorado 80537

For assistance cali: Washington (301) 948-6370, Chicago (312)
256-8800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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THE NEW DIALUX"20 DEFINES
THE STATE-OF-THE-ART IN MICROSCOPE
DESIGN AND OPTICS.

The Dialux 20 embodies the
most recent Leitz*developed re-
finements in the technology of
light microscopy. The new in-
strument offers a number of sig-
nificant innovations.

The universal condenser is
truly universal. It can be used for
brightfield, darkfield, phase and
differential interference con-

trast. It uniquely permits Koehler
illumination down to an objective
magnification of 1.6:1.

New NPL fluotar objectivesfor
the Dialux 20 contain glasses

that were specially developed by
the Leitz Glass Research Labor-
atory in Wetzlar. The use ofthese
unique glasses and of the latest
techniques in optical design pro-
duces images with edge-to-
edge sharpness and remark-
able contrast even at full illu-
mination aperture.

Every technological advance
is also coupled with human en-
gineering to assure operational
ease and reduce fatigue.

To mention only oneexample,
the objectives are color-coded

and their outer sleeves can be
rotated so thattheengravingsal-
ways face the observer for rapid
identification.

Fine adjustment conveniently
moves the object stage over the
entire 35mmrange of coarsead-
justment. And three different
beam splitters are provided in
the photo tube to direct 10%,
50% or 100% of the light to the
eye, the rest to the camera.

The microscope stand is un-
usually stable. And its broad
base is completely enclosed to
protect optical elements even
under conditions of rigorous lab-
oratory use.

The Dialux 20 is equipped
with an interchangeable lamp
housing for light sources up to
100W to meet diverse applica-
tions. A second version, the
Dialux 20 EB, offers a built-in
20W halogen lamp and volt-
meter for routine use.

The Dialux 20. An outstand-
ing example of superb optical
and mechanical engineering.
We urge you to evaluate it for
yourself.

For more information, contact
E. Leitz, Inc, Dept. SX2.
Rockleigh, N.J. 07647.

Leitz means precision.
Worldwide.
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Wiley-Interscience

THE FUTURE OF SCIENCE

1975 Nobel Conference

Edited by Timothy C. L. Robinson

Reconstructs the 1975 Nobel conference at Gustavus Adolphus College
attended by 27 Nobel Laureates. It focuses on the speeches of Laureates Sir
John Eccles, Dr. Polykarp Kusch, Dr. Glenn Seaborg, and the University of
Chicago theologian Dr. Langdon Gilkey, and includes summaries of the
discussions which followed. Each of the speakers examines the roles and
responsibilities of science today and in the future. Interesting and informa-
tive reading for the scientist and the science-minded reader.

approx. 160 pp. (0471 01524-5) 1976  $12.95

MEDICAL BOTANY

Plants Affecting Man’s Health

Walter H. Lewis & Memory P. F. Elvin-Lewis

An encyclopedic volume and reference on plants that injure, heal and
nourish, or alter the conscious mind... organized by their clinical or medical
properties. The book considers the growing recognition of the medical prop-
erties of plants and their applications in science and medicine. It gives
recognition to the incorporation of folk remedies into pharmaceuticals and
examines the use of plant extracts in treatment of various diseases and
ailments from heart failure and gout to arresting of infections and prevention
of tooth decay. Heavily illustrated.

512 pp. (0 471 53320-3) 1977 $27.50

FISHES OF THE WORLD

Joseph S. Nelson

Presenting a completely up-to-date classification of all fish families and
many fossil groups around the world, this book incorporates a wealth of new
material developed during the last decade about the evolution of fish and
their interrelationships. While largely adhering to the classical evolutionary
philosophy of classiflx)cation, it also presents alternative strategies and philos-
ophies. It begins with an elementary discussion of fish diversity and abun-
dance and then covers the lower chordates for a proper perspective of the
fishes’ evolutionary scheme.

416 pp. (0471 01497-4) 1976  $24.00

THE FUTURE FOR INSECTICIDES

Needs and Prospects, Vol. 6

Edited by Robert L. Metcalf & John J. McKelvey, Jr.

This book presents an updated assessment of the past, present, and future of
the chemical approach to insect control. It gives an understanding of the
power, limitations, and hazards, real and imagined, of insecticide use.
Although varying in style, content, and viewpoint, the essays are unified by
two important motivatons: the urgency to continue the search for chemicals
that may approach the ideal insecticide and the realization that the complex-
ity and magnitude of the task calls for human capabilities and financial
resources beyond those of any one person, laboratory, institution, or country.
Advances in Environmental Science and Technology Series.

524 pp. (0471 59860-7) 1976  $21.00

SOLAR ENERGY THERMAL PROCESSES

John A. Duffie & William A. Beckman

A detailed summary of the literature on solar applications. Enables the
reader to understand, evaluate, and design solar thermal processes. Examines
the origin, nature, and availability of solar radiation; reviews radiation heat
transfer and the properties of various materials; and deals with components,
process and system models, flat plate and focusing collectors, and energy
storage components. Also discusses concrete applications—including water
heating, space heating, and air conditioning. Illustrated.

386pp.  (0471223719) 1974  $18.00
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THE MINICOMPUTER IN THE LABORATORY

With Examples Using the PDP-11

James W. Cooper

Covers in detail the use of the minicomputer for the acquisition and analysis
of laboratory data, and describes the programming of the DEC PDP-11
minicomputer in language understandable to the beginner. Examples and
problems take the reader through each phase of the programming language.
The book also covers the use of the computer as a tool for data acquisition
and processing, and includes a thorough discussion of signal averaging, spec-
trum display, plotting, and peak picking. Featured is the first full description
of the Fourier transform as implemented in a minicomputer.

approx. 368 pp. (0471 01883-X) 1977 $19.50

DYNAMIC LIGHT SCATTERING

With Applications to Chemistry, Biology and Physics
Bruce J. Berne & Robert Pecora
A comprehensive introduction to the principles underlying laser light scatter-
ing. Emphasizes the time dependence of fluctuation in fluid systems. The
book is also useful as an introduction to the theory of time correlation
functions, with chapters on projection operator techniques in statistical
mechanics.

(0471 07100-5) 1976

376 pp. $24.95

DATA PROCESSING IN 1980-1985

A Study of Potential Limitations to Progress
T. A. Dolotta, M. 1. Bernstein, R. S. Dickson, Jr., N. A. France,
B. A. Rosenblatt, D. M. Smith, & T. B. Steel, Jr.
This SHARE, Inc. study forecasts the problems the data processing industry
will face in the near future. It examines in detail the changing requirements
that will be forced on the industry as the percentage of the labor force
dependent upon data processing grows from 30% today to 70% in 1985.
Important reading for all managers and professionals in the field.
191 pp.  (047121783-2) 1976  $13.50 cloth

(0 471 21786-7) $ 6.95 paper

SCIENTIFIC ANALYSIS ON THE POCKET
CALCULATOR

Jon M. Smith

Ideal for all forms of analysis, this book gives numerical techniques, approx-
imations, tables, graphs, and flow charts for performing quick, accurate
calculations. The methods are “sized” for pocket calculator analysis and
written in forms that minimize workload. Contains extensive coverage of
numerical methods, discussions of how each method is used in pocket cal-
culator work, a description of each method’s limitations and advantages, and
a tabulation of convenient formulas for use with pocket calculators.

380 pp. (0471 79997-1) 1975  $13.75
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LETTERS

Nuclear Moratorium:
Projected Effects

Reporters who read Alvin Weinberg’s
studies carelessly or with preconceived
notions do so at great peril to accuracy
and fairness. We saw this demonstrated
several years ago, when the press be-
came enthralled with Weinberg’s ‘‘Faust-
ian bargain’’ warning on nuclear energy
development but neglected to note, for
the most part, that Faust was redeemed;
that Weinberg felt the bargain was worth
striking.

Now Allen L. Hammond asserts
(News and Comment, 14 Jan., p. 156)
that Weinberg says the country ‘‘could
afford to give up nuclear power for 30
years with only modest economic and
environmental consequences.”” My
knowledge of Weinberg's study (I) is
based on a close reading of a summary
volume and hearing him describe the
findings at our energy conference in
Washington, D.C., on 11 January. No-
where have I seen or heard Weinberg
describe the consequences of a 30-year
nuclear moratorium as either acceptable
or modest; these are Hammond’s judg-
ments.

Hammond does violence not only to
Weinberg’s conclusions but also to his
assumptions. For example, Weinberg
specifies that all nuclear plants that come
on line by 1985 are permitted to stay in
operation, but Hammond conveniently
does not mention the fact that this builds
a considerable hedge against economic
dislocation into the early stages of the
theoretical moratorium; by 1985, nuclear
power will already be generating more
than 20 percent of the nation’s electric-
ity. Just as conveniently, Hammond
does not mention Weinberg’s clearly
stated doubts that the coal industry can
pick up the slack at the turn of the cen-
tury, given a 30-year pause in nuclear
energy development.

Weinberg calculates that his nuclear
moratorium would impose a $300-billion
to $400-billion economic penalty over
the course of 30 years; this may be ‘‘mod-
est’’ to Hammond, but I doubt that econ-
omists would agree. Weinberg’s predic-
tion of a 1 percent annual reduction in
the gross national product as a result of a
moratorium may not impress Hammond,
but it would be a powerful depressant to
the nearly 1 million American workers
whose jobs are estimated to be jeopar-
dized by every 1 percent shortfall in the
GNP. Weinberg’s estimate that, with a
nuclear moratorium, we must double the
acreage disturbed in order to triple or
quadruple coal production may strike

Announcing the 2nd AAAS ==

RGD

Research &
Development
in the

Federal Budget
June 15-16, 1977

Colloquium on

The second annual AAAS re-
port on research and development
in the federal budget, to be com-
pleted in May 1977, will be the
subject of an

AAAS
Science & Public Policy
Colloquium
Washington, D.C.
June 15 and 16, 1977

The R&D budget analysis project,
sponsored by the AAAS Committee
on Science & Public Policy and initi-
ated on a trial basis in 1976, resulted
in Willis H. Shapley’s well-received
book Research and Development in
the Federal Budget: FY 1977, and a
lively colloquium attended by nearly
200 AAAS members and government
officials.* The June 15-16, 1977, col-
loquium will again offer a forum for
constructive discussion with officials
of the Executive and Legislative
branches and an opportunity to ex-
amine the complex relationship of
R&D to the federal budgeting
process. Willis H. Shapley will again
be responsible for preparing the R&D
report, which will be available in
book form at the June 1977 col-
loquium.

Specific topics this year will in-
clude the impact of the “transition”
on R&D decisions, future trends in
R&D budgeting, and problems of
criteria for federal budget decisions.
For information and reservations,
please write to

Ms. Catherine Lighthizer
AAAS Division of Public
Sector Programs
1776 Massachusetts Ave., N.W.
Washington, D.C. 20036

*Research and Development in the Federal Budget:
FY 1977 ($5.50) and the 1976 Colloquium Proceedings
($10.00) may be purchased from AAAS.
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Hammond as a modest environmental
penalty, but I wonder if many environ-
mentalists would share his perception.
Most disturbing, however, is the fact
that Hammond reports on only half of
Weinberg’s study, perhaps because the
conclusions of the other half demolish
Hammond’s thesis and trample on anoth-
er shibboleth, solar energy.

As I read Weinberg—and without for a
moment conceding that I endorse his
assumptions or conclusions—he is
saying that, rather than risk the dis-
locations of a nuclear moratorium, we
should take advantage of a projected lev-
eling off in energy demand to devise
“‘technological fixes’’ to make nuclear
power fully acceptable. One ‘‘techno-
logical fix”’ that Weinberg discounts is
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I think the News and Comment sec-
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a more rigorous definition of what is
news and what is comment, and properly
segregate the two.

CARL WALSKE
Atomic Industrial Forum, Inc.,
Washington, D.C. 20014
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these is the second antibody,
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Why are Immunobeads
easy to use? Because they can
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1. Ec ic and Envir tal Implications of a
U.S. Nuclear Moratorium (Institute for Energy
Analysis, Oak Ridge Associated Universities,
Oak Ridge, Tenn., 1976).

Although Hammond’s article on the
study by the Institute for Energy Analy-
sis Economic and Environmental Impli-
cations of a U.S. Nuclear Moratorium is
generally accurate, he fails to make two
points clear.

1) The moratorium we studied allowed
nuclear plants already in operation by
1985 to continue until 2010. From Ham-
mond’s article one might infer that our
study concluded that we could give up
nuclear power entirely for 30 years with
little effect; this we did not say, nor do
we believe.

2) This nuclear moratorium would re-
quire, we estimate, 1.5 to 2.6 billion tons
of coal per year to be mined by 2000, and
2.6 to 4.8 billion tons by 2010. Although
other studies suggest that this much coal
can be mined, the problems associated
with achieving these goals were not ex-
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amined independently in this study.
Thus rather than concluding, as Ham-
mond does, that ‘‘a nuclear moratorium
would not exert undue pressure on ener-
gy supplies,’”” we consider this to be one
of the most uncertain implications of en-
ergy growth after the year 2000.

We were careful in the study not to
recommend for or against a moratorium,

Circle No. 110 on Readers’ Service Card but I personally consider the moratorium
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to be imprudent and unwise, primarily
because of the pressure it would place on
our supply of coal.

ALVIN M. WEINBERG
Institute for Energy Analysis,
Qak Ridge Associated Universities,
Oak Ridge, Tennessee 37830

I regret that my article inadvertently
failed to make clear that the hypothetical
moratorium in question would apply on-
ly to the construction of additional nucle-
ar power plants.—A.L.H.

Oil Spills: Risks and Relevance

Philip H. Abelson’s editorial “*Oil
spills’” (14 Jan., p. 137) quite properly
calls attention to problems raised by the
use of such terms as ‘‘disaster’” and
‘‘ecological catastrophe’’ to describe the
sinking of the tanker Argo Merchant off
Nantucket Island. His editorial also dem-
onstrates the inadequacy of our proce-
dures for disseminating findings such as
those in the National Academy of Sci-
ences’ report Petroleum in the Maritime
Environment (1).

However, the editorial is seriously mis-
leading in its bland conclusion that “‘In-
cidents of this kind should be avoided
and the perpetrators should be forced to
pay for any demonstrable damage.”
First, our government has long since de-
cided that there cannot be adequate com-
pensation for many insults to the environ-
ment, and the regulation of potentially
harmful behavior has been given a higher
priority than compensating mechanisms.
Second, even if there is no damage from
this oil spill, even if there has never been
serious damage from previous oil spills,
the Argo Merchant incident raises in a
dramatic way some major issues of sci-
ence-related public policy that are of in-
creasing interest to Science’s readers.
For an editorial in Science to focus on
distortions in the press and on the diffi-
culty of establishing ‘‘demonstrable dam-
age”’ strikes me as an unfortunate lost
opportunity.

All uses of high technology involve
risk, and the oil spill from the Argo Mer-
chant raises the question of how much of
a risk we are willing to take to obtain
petroleum. Rather than risking the con-
sequences of badly maintained and badly
navigated oil tankers in coastal waters,
we could substantially reduce these risks
by properly enforcing existing regula-
tions.

Why aren’t these regulations en-
forced? What are the necessary risks of
transporting oil? Who is to determine
what are the relevant scientific ‘‘facts,”

636

and who is to judge the relevance of
these facts for the national welfare?
There are no easy answers to these ques-
tions—nor to most questions of tech-

"nology management. But they can never

be answered unless they are asked.

It seems to be true that this oil spillage
did not lead to an ecological disaster, but
it nevertheless did reveal the near-di-
sastrous inability of our institutions to
make and enforce public policy on scien-
tific-technological issues. This is the true
relevance of the sinking of the Argo Mer-
chant.

Davip L. SiLs
Social Science Research Council,
605 Third Avenue, New York 10016
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In his editorial on oil spills, Abelson
concludes that ecological catastrophe
from oil spills is only talk and has no
basis in fact. This seems to be true only

- when one bases these conclusions on the

kind of data arising from studies follow-
ing emergencies from accidental spills.
Loss of seabirds, seals, and fishes are the
subjects mostly reported, while the
largest biomasses of the oceans, the nan-
noplankters, have been ignored.

During World War II, German subma-
rines sank many oil tankers along the
coastal waters off North Carolina. The
ensuing oil spills, which I studied, result-
ed in much environmental degradation.
Some of the most productive areas of
eelgrass and clams have not yet re-
covered. The principal perturbation was
not injury from toxins of the oil itself, but
from apparently unsuspected high con-
centrations of some lipid-soluble metals
derived from the tolerant concentrations
in the ocean. Toxic levels of these metals
were concentrated in the oil in the eu-
photic zone and were released as the
hydrocarbons were degraded. In choppy
waters the oil is not confined to a thin
film of petroleum, but forms an emulsion
to considerable depths. My comparisons
of the nannoplankton upcurrent to down-
current from oil rigs off Galveston, Tex-
as, in 1975, and off Louisiana in the
summer of 1976, indicate acute toxic ef-
fects to the nannoplankton in down-
stream sectors as well as lower species
diversity and, therefore, lower water
quality. However, increases in popu-
lations of fishes tend to occur around the
rigs, which are associated with food orga-
nisms that foul these rigs.

Louis G. WILLIAMS
Department of Biology,
University of Alabama,
University 35486
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A practical electric car could go a long
way toward reducing America’s dependence
lﬂf)on foreign oil. To satisfy a large fraction of

.S. urban driving needs, such a car should
double or triple the range of present electric
vehicles. Urban driving ranges of 30-50 kilo-
meters are now offered by improved lead-acid
batteries with specific energies of about 35 watt-
hours %er kilogram. -

The Research Laboratories at General
Motors recently
has moved more
energetic batter-
ies a step closer
to reality. Our
Electrochemistry
Department suc-
cessfully devel-
oped and tested
a compact lith-
ium/iron sulfide

o cell that achieved
a maximum specific energy of 115 W-h/ k%. This
cell is only one-sixth the size and weight of a
lead-acid unit with the same capacity.

During a continuous test of more than 14
months, the cell underwent more than 700 deep
discharge and recharge cycles. As far as we
know, that’s some kind of world’s record for a
high-temperature battery. (It operates at 425-500°
Celsius—about the same as a self-cleaning oven.)

Future high-temperature batteries could in-
crease the range of battery-powered vehicles to
300 km. Electric utilities could use such bat-
teries for storing energy dgenerated during low-
demand hours to be used during peak periods.

The perfor-
mance of other %
electrical energy
systems we'’re
studying is shown
in the graph.
Much closer to
commercial appli-
cation are our
ambient - temper-
ature batteries of o
zinc/nickel oxide.
These may almost
triple the range of small, battery-powered urban

g
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.Energy for America’s transportation needs
—that’s where our advanced battery research
1s driving.

m General Motors

Research Laboratories
Warren, Michigan 48090

Energy...
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The Overhead Headache

Fundamental research grant overhead (more properly, indirect costs)
constitutes a national headache. To the researcher, overhead may seem an
unconscionable diversion of funds, limiting the scope and progress of his
research. Program officers in Washington often hold a similar view. Ac-
counting for overhead is complex and mystifying. Frequent changes in the
rates disrupt research planning. Prediction of institutional overhead income
and hence its effective budgeting is difficult. There is a running conflict
between those who must collect the funds and the researcher who sees
overhead as a “‘profit”’ to the institution obtained from the fruit of his own
intellectual ability.

Indirect costs are not set arbitrarily by university administrators. They
are not a profit to the institution. Rather, they represent recompense for real
expenses which cannot be allocated uniquely to individual projects, but
which are attributable as a whole to research supported by external grants.
Indirect costs are scrutinized in minute detail by large staffs of federal audit
agencies. Consequently, every university must maintain its own large staff
of accountants to keep appropriate books. For the university the question is
not one of profit, it is one of minimizing loss. Administration, faculty, and
program officers alike should be working together to obtain adequate
funding for the true costs of research, and thereby to maintain the financial
viability and integrity of our universities.

The current indirect cost recovery system is subject to misunderstanding
and abuse. In asking that indirect costs be waived, the faculty becomes
arrayed against the administration, creating unnecessary strains and dis-
trust. Program officers sometimes make invidious comparisions between
institutions based on the varying negotiated indirect cost rates. The choice
of research projects to support may even be made not on the quality of the
proposed research, but on the basis of which project will buy more research
because it carries a lower indirect cost rate. Federal auditors can and do pry
into every aspect of a university’s affairs, including such sensitive areas as
faculty teaching loads and consulting activities. Such prying may be a
precursor to further harmful controls.

The intimate connection between graduate education and research has
been demonstrated in the United States to be an outstanding success. That
connection needs preservation. Adequate funds should be provided to
cover the true costs, not only of education, but also of research. Indirect
cost reimbursement is intended to cover the true costs of research. How-
ever, the dangers implicit in the present indirect cost process, the antago-
nisms, and the misunderstandings are too great to be tolerated any longer. A
new way is needed to accomplish the same goals.

A simple solution to the indirect cost problem exists. We should, in my
opinion, return as soon as possible to a fixed indirect cost allowance,
proportionate to carefully defined allowable direct costs of research and
collected uniformly from all granting agencies at a rate uniform for all
universities. The savings in auditing costs and in the simplified accounting
that would result from uniform collection procedures would permit a rate
lower than that in general use. A rate of perhaps 30 to 35 percent of total
direct costs might currently be reasonable. An appropriate figure might be
set by Congress based on a recommendation from an expert commission.

Such a uniform rate would alleviate much of the overhead headache. In
addition, it would constitute a first step toward a badly needed genuinely
enlightened program for support of our research universities. It is high time
that we embark on a more ambitious program of planning for the future to
ensure that our research universities can fulfill their optimum role as a
national resource in American society.—HARRISON SHULL, Quantum
Chemistry Group, University of Uppsala, S-751 20 Uppsala, Sweden
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Dispensette is the universal
bottle-top dispenser that does lots of
things better than conventional all-
glass dispensers; dispensing alkaline
solutions without sticking or ‘freezing’
is one of them.

On a Dispensette, the plunger is
Teflon coated to insure smoother
movement inside the precision-

ground borosilicate giass cylinder.
The flexible filling tube and curved

discharge tip are also
Teflon, eliminating external
glass tubing that could
break off, chip orcrack. §
(And either tube can easily §
be cut to any desired :
length).

There’s a wide choice
of adjustable and fixed-
volume Dispensettes for fast,
accurate dispensing of exact ¥

i

The universal Teflon’
dispenser.

It works as smoothly with
alkalis as with acids.

volumes from 0.1 to 50ml with better
than =1.0% accuracy and =0.1%
reproducibility. All can be auto-
claved at 120°C without disassem-
bling. All mount directly on 33mm
screw-neck reagent bottles, and on
most other size bottles, cans or
containers (including STJ 24/40 and
STJ 29/42 glassware) using optional
screw-in adapters. Dispensettes
work smoothly with all reactive
chemicals (except HF), including
concentrated alkalis.

For literature on the smoothest
working, least fragile universal
dispenser yet designed, just write:
Brinkmann Instruments, Cantiague
Road, Westbury, N.Y. 11590.

In Canada: 50 Galaxy Boulevard,
Rexdale, Ontario MOW 4Y5.

Brinkmann
Dispensette’

Available from: Ace Scientific / Bio-Rad Laboratories

Cole-Parmer Instrument Co. / Curtin Matheson
Scientific / Fisher Scientific / Preiser Scientific
Sargent Welch / Scientific Products / SGA Scientific
Arthur H. Thomas Co. / VWR Scientific.

Circle No. 101 on Readers’ Service Card

Dispensette® is a registered trademark of R. Brand Co.,
Teflon® is a Du Pont trademark.
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COULD SOMEONE AS SMART AS YOU DO SOMETHING AS DUMB AS THIS?

Put volatile, flammable materials in an ordinary commercial ~ When the door opens or shuts, the light and the light-switch
or laboratory refrigerator. can arc. Spark. Spark.

When the inside thermostat turns off or on, it arcs. Spark. Think about it before you open another lab refrigerator.
When the internal defroster turns off or on, it can arc. Spark.  Think about it before you open this page. ..



NOW, STORE YOUR FLAMMABLES WITH

PRELIDIUN

FLAMMABLE MATERIALS STORAGE

AIOR P

THIS PRODUCT FOR STORAGE
MEETS REQUIREMENTS OF:
LISTED
@ FLAMMABLE MATERIALS ST
% 8925
INSTALLATION CLEARANCES:

CAPACITY: 10 GALLONS MAXIMU
GCA PRECISION SCIENTIFIC, 3737 W.C

THIS PRODUCT FOR HAZARDOU

LISTED

COMMERCIAL REFRIGER

LOCATIONS. 943S
CAUTION: DISCONNECT POWER BE
GCA PRECISION SCIENTIFIC, 3737 W.C



OF FLAMMABLE MATERIALS.
NFPA CODE 56C
OSHA 29 CFR 1910.106

ORAGE REFRIGERATOR

BACK 3 INCH MINIMUM
SIDES 2 INCH MINIMUM
TOP 12 INCH MINIMUM

ORTLAND ST.. CHICAGO, ILLINOIS 60647

L )
GCA

S LOCATIONS:
CLASS 1 GROUP C&D
OSHA 29 CFR 1910.309

TOR / FREEZER FOR HAZARDOUS

FORE OPENING ELECTRICAL BOXES.
ORTLAND ST., CHICAGO, ILLINOIS 60847

00A
GCA

1
1

PRECISION 813: FOR FLAMMA-
BLEMATERIALS STORAGE. One
of the first lab refrigerators to
comply with National Fire Protec-
tion Association 56C-1973 and
OSHA 29 CFR 1910.106, U/L
Listed, "Flammable Materials
Storage Refrigerator.” Thermo-
stat is outside on top in enclosure.
Hot-wire compressor relay also
outside in enclosed box. Com-
pressor is explosion proof and
hermetically sealed. No light. No
door switch. Net capacity 12.6
cu. ft. Temperature range -10 to
+7°C +1.5°C, freezer compart-
ment -25 to -1°C £0.5°C.

PRECISION 814: EXPLOSION
PROOF. Safe inside and out! For
cooling any materials in hazard-
ous areas where a spark inside or
outcould cause a fire or explosion.
Complies with all three: Hazard-
ous locations, Class I, Group C&D;
OSHA 29 CFR 1910.309; U/L
Listed, "Commercial Refrigerator/
Freezer for Hazardous Locations.”
All controls are external and
completely enclosed in explosion
proof housings. Exterior wiring is
completely enclosed in explo-
sion proof conduit. Compressor
is explosion proof and hermeti-
cally sealed. No light. No door
switch. Net capacity 12.6 cu. ft.
Temperature range -10 to +7°C
+1.5°C, freezer compartment

-25 t0 -1°C £0.5°C.



00A
GCA

5695

INTRODUCTORY

OFFER

PRECISION 813 forflammable PRECISION 814: Explosion
storage. Compare this with proof. Compare with any other
what you regularly pay for an Explosion Proof or Hazardous
ordinary lab refrigerator which  Area refrigerator that complies

does not meet OSHA 29 CFR with OSHA 29 CFR 1910.3009.

1910.106.

FREE

EXPLOSION PROOF
LANTERN

$49.95 value lantern for Class I,
Group D. U/L and Coast Guard listed.
Free to anyone ordering a PRECISION
813 or PRECISION 814 refrigerator.
Lantern is constructed of spark-
resistant brass, with lead sealed
locking hasp and rim.
Incandescent bulb is the
self- crush type with
no afterglow.
Offer expires
April 30, 1977.

I'M TOO SMART TO LET IT HAPPEN TO ME. PLEASE

O SHIP ME A PRECISION 813, PURCHASE ORDER ATTACHED.
O SHIP ME A PRECISION 814, PURCHASE ORDER ATTACHED.
O SEND LITERATURE.

0O HAVE A PRECISION PERSON DETAIL THE ( ) 813

() 814. TELL THE PERSON TO CALL FOR AN APPOINTMENT.

NAME

TITLE

INSTITUTION

ADDRESS

CITY STATE yANY

TELEPHONE EXT.

PRECISION SCIENTIFIC GROUP
3737 West Cortland Street, Chicago,
Illinois 60647, Phone: 312-227-2660




INGUBATORS

(0, mechanically convected 10 cu ft

“more by any measure” tabletop incubator
«..74.3 sq ft load area ... up to 17
shelves . . . built-in self-decontamination

Direct set 0 to 20% CO,. Auto CO, recovery. Solid state
proportional control 20° to 60°C or 5° above amb to
60°C +0.1°C. 95% RH. Std built-in options include:
analytical CO, control/monitor; digital set and readout
temperature control; and direct-dial, solid state 70 to
98% RH control.

Always the right incubator for the application.

HOTPACK CORPORATION (215) 333-1700 — 800-523-3608
COTTMAN AVENUE AT MELROSE STREET, PHILADELPHIA, PA. 19135
H-127 !N CANADA: HOTPACK (CANADA) LTD., WATERLOO, ONT.
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CELL DISRUPTION BOMB
PARR®

Uses chemically inert and
non-ionizing nitrogen de-
compression to release
active enzymes and pro-
teins from tissues or cell
cultures.

® No cell heating
® No oxidation

® Uniform rupture
® Selective action

® Works equally well Ask for Bulletin 4635 describ-
with any volume or ing this convenient extraction
concentration method.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265

Circle No. 98 on Readers’ Service Card

Laboratory
Services

(On Hair and Other Organic Materials*)

Amino Acid Analysis
Mechanical Optical Properties
Scanning Electron Microscopy

Trace Metal Analysis
Lead Zinc
Arsenic Copper
Cadmium Magnesium
Mercury and many more

5. Transmission Electron Microscopy
6. plus many other capabilities and their...
... Medical importance are described in
the new Laboratory Handbook.
Yours for the asking from

B

*including
blood and urine

(800) 423-3062

AR @ REMEDCO

In California
Call Collect
(213) 781-4934

HEW Lic. #04-1156

ANALYTICAL LABORATORY

14721 Califa Street, Van Nuys, CA 91411

700 Circle No. 223 on Readers’ Service Card

ienc

. . . is only one of the many benefits MEMBERSHIP IN AAAS
offers you. Join now and you get . . .

* 52 weekly issues of Science, one of the world’s most
respected journals

¢ Annual Meeting—registration fee discounts for panels,
symposia, reviews, and lectures by authorities in science

¢ Audiotapes—all tapes produced by the Association are
available to you at member discounts

» Books—all books published by AAAS are available to
members at special discount prices . . .

e . . And much more

Membership dues are $28 per year in the United States; $18 for stu-
dents; foreign rates higher.

For more information about AAAS and the benefits you can enjoy
through membership, circle number 400 on the readers’ service card and
mail it today.

@ JOIN TODAY

The American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W., Washington, D.C. 20005




BOOKS RECEIVED AND
BOOK ORDER SERVICE

(Continued from page 672)

ney Raffel, Eds. Annual Reviews, Palo Alto,
Calif., 1976. xii, 662 pp., illus. $17.

Applied Climatology. An Introduction. John
F. Griffiths. Oxford University Press, New
York, ed. 2, 1976. xiv, 136 pp., illus. Paper,
$9.

Aroma Research. Proceedings of a sympo-
sium, Zeist, Netherlands, May 1975. H.
Maarse and P. J. Groenen, Eds. Centre for
Agricultural Publishing and Documentation,
Wageningen, 1975 (U.S. distributor, Inter-
national Scholarly Book Services, Forest
Grove, Ore.). 246 pp., illus. Paper, $22. To
order this book circle No. 402 on Readers’
Service Card.

The Audubon Society Book of Wild Birds.
Les Line and Franklin Russell. Abrams, New
York, 1976. 292 pp., illus. $35.

Bacterial, Phage and Molecular Genetics.
An Experimental Course. U. Winkler, W.
Riiger, and W. Wackernagel. Translated from

the German edition (Berlin, 1972). Springer-

Verlag, New York, 1976. viii, 244 pp., illus.
Paper, $9.50.

Basic and Clinical Immunology. H. Hugh
Fudenberg, Daniel P. Stites, Joseph L. Cald-
well, and J. Vivian Wells, Eds. Lange Medi-
cal Publications, Los Altos, Calif., 1976. xiv,
654 pp., illus. Paper, $12.50.

Beach and Nearshore Sedimentation. Papers
from a symposium, Dallas, 1975. Richard A.
Davis, Jr., and R. L. Ethington, Eds. Society
of Economic Paleontologists and Mineral-
ogists, Tulsa, Okla., 1976. viii, 188 pp., illus.
$13; to members, $11.

The Behavior of Law. Donald Black. Aca-
demic Press, New York, 1976. xii, 176 pp.
$12.50.

Biomedical, Scientific and Technical Book
Reviewing. Ching-chih Chen. Scarecrow
Press, Metuchen, N.J., 1976. xvi, 186 pp. $8.

Breast Cancer. Its Impact on the Patient,
Family, and Community. Proceedings of a
symposium, San Francisco, Nov. 1975. Je-
rome M. Vaeth, Ed. Karger, Basel, 1976. viii,
214 pp. $36.75. Frontiers of Radiation Thera-
py and Oncology, vol. 11.

Cave Minerals. Carol A. Hill. National Spe-
leological Society, Huntsville, Ala., 1976. xiv,
138 pp., illus. Paper, $15.

Cell Motility. Papers from a symposium. R.
Goldman, T. Pollard, and J. Rosenbaum, Eds.
Cold Spring Harbor Laboratory, Cold Spring
Harbor, N.Y., 1976. Three books, illus. Book
A, Motility, Muscle and Non-Muscle Cells.
xiv + pp. 1456 + index. Book B, Actin,
Myosin and Associated Proteins. xiv + pp.
457-840 + index. Book C, Microtubules and
Related Proteins. xiv + pp. 841-1374 + in-
dex. $75. Cold Spring Harbor Conferences on
Cell Proliferation, vol. 3.

The Cellular Basis of Behavior. An In-
troduction to Behavioral Neurobiology. Eric
R. Kandel. Freeman, San Francisco, 1976.
xxii, 728 pp., illus. Cloth, $45; paper, $19.95.
A Series of Books in Psychology. To order

this book circle No. 403 on Readers’ Service’

Card.

Chemical Mechanisms in Bioenergetics. D.
Rao Sanadi, Ed. American Chemical Soci-
ety, Washington, D.C., 1976. viii, 272 pp.,
illus. $28.50. ACS Monograph 172. To order
this book circle No. 430 on Readers’ Service
Card.
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Chemistry and Biochemistry of Natural Wax-
es. P. E. Kolattududy, Ed. Elsevier, New
York, 1976. xx, 460 pp., illus. $49.75.

Cognition and Reality. Principles and Impli-
cations of Cognitive Psychology. Ulric Neis-
ser. Freeman, San Francisco, 1976. xvi, 230
pp. Cloth, $11; paper, $4.95. A Series of
Books in Psychology.

Colour Vision Deficiencies III. Proceedings
of a symposium, Amsterdam/Leiden, June
1975. Guy Verriest, Ed. Karger, Basel, 1976.
X, 370 pp., illus. $72. Modern Problems in
Ophthalmology, vol. 17.

Communication System Principles. Peyton
Z. Peebles, Jr. Addison-Wesley Advanced
Book Program, Reading, Mass., 1976. xx, 488
pp., illus. $22.50. To order this book circle
No. 404 on Readers’ Service Card.

Controlled Release Pesticides Formulations.
Nate Cardarelli. CRC Press, Cleveland, 1976.
viii, 210 pp., illus. $46.95.

Convective Stability of Incompressible
Fluids. G. Z. Gershuni and E. M. Zhukho-
vitskii. Translated from the Russian edition
(Moscow, 1972). Israel Program for Scientific
Translations, Jerusalem, 1976 (U.S. distrib-
utor, Halsted [Wiley], New York). vi, 330
pp., illus. $37. To order this book circle No.
405 on Readers’ Service Card.

Courant in Goéttingen and New York. The
Story of an Improbable Mathematician. Con-
stance Reid. Springer-Verlag, New York,
1976. iv, 314 pp. + plates. $12.80.

Cryochemistry. Martin Moskovits and Geof-
frey A. Ozin, Eds. Wiley-Interscience, New
York, 1976. xii, 532 pp., illus. $32.50. To
order this book circle No. 406 on Readers’
Service Card.

Design, Planning, and Development Method-
ology. Benjamin Ostrofsky. Prentice-Hall,
Englewood Cliffs, N.J., 1977. xiv, 402 pp.,
illus. $16.95.

Developing the ICBM. A Study in Bureau-
cratic Politics. Edmund Beard. Columbia Uni-
versity Press, New York, 1976. xviii, 274 pp.
$15. Institute of War and Peace Studies.

Dictionary of Organic Compounds. Twelfth
Supplement Incorporating New Material Pub-
lished in and before 1975. Oxford University
Press, New York, ed. 4, 1976. vi, 264 pp.,
illus. $48.

Edward Sheriff Curtis. Visions of a Van-
ishing Race. Text by Florence Curtis Graybill
and Victor Boesen. Photographs prepared by
Jean-Anthony du Lac. Crowell, New York,
1976. 304 pp. $35.

Electrical Fishing. Theory and Practice. V.
G. Sternin, I. V. Nikonorov, and Yu. K.
Bumeister. Translated from the Russian edi-
tion (Moscow, 1972). Israel Program for Sci-
entific Translations, Jerusalem, 1976 (U.S.
distributor, Halsted [Wiley], New York). xii,
316 pp., illus. $30.25. To order this book circle
No. 407 on Readers’ Service Card.

Electrostatics in the Electronics Environ-
ment. Charles E. Jowett. Halsted (Wiley),
New York, 1976. x, 130 pp., illus. $12.95.

The Ethology of Predation. Eberhard Curio.
Springer-Verlag, New York, 1976. x, 252 pp.,
illus. $29.60. Zoophysiology and Ecology,
vol. 7. To order this book circle No. 408 on
Readers’ Service Card.

Experimental Atherosclerosis in Rabbits on
Diets with Milk Fat and Different Proteins. R.
J. J. Hermus. Centre for Agricultural Publish-
ing and Documentation, Wageningen, 1975
(U.S. distributor, International Scholarly
Book Services, Forest Grove, Ore.). xii, 226
pp., illus. Paper, $12. To order this book circle
No. 409 on Readers’ Service Card.

There are lots of acrylamide gel
compositions and lots of proce-
dures for eluting radioactivity from
them for counting— some good,
some not so good.

Our LSC Applications Labora-
tory has studied a procedure using
AQUASOL® Universal LSC Cocktail
which is applicable to common
gel types for separating RNA, DNA,
and proteins: It yielded recovery
rates averaging around 90%, which
is three times better than some
frequently used methods.

If this sounds interesting to you,
ask us to send LSC Applications
Notes #5 & #12: Counting Acryla-
mide Gel Slices, and Solubilization
of Acrylamide Gels: Precautions
by Dr. Yutaka Kobayashi.

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

Circle No. 131 on Readers’ Service Card

~ NEN Canada Ltd., Lachine, Quebec;
NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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Cut density gradient

spin time with a Sorvall’
RC-5 centrifuge and new
S$S-90 vertical rotor.

The Sorvall® RC-5 refrigerated superspeed centrifuge
with a Rate Controller is ideal for density gradient work. The
soft start and soft stop characteristics of the Rate Controller
prevent mixing of the gradient at speeds between 0 and
1,000 rpm. _

With this feature and the new Sorvall® SS-90 vertical rotor,
the RC-5 provides high resolution with reduced spintimes.
The rotor holds the tube at a fixed angle of 0° while the
gradient reorients from horizontal to vertical. This means the
particle must travel only the width of the tube, not the length.
It also improves resolution by increasing the surface area and
reducing the depth of the starting zone. In fact, the K factor
calculated for the ultracentrifuge swinging bucket rotor of
comparable volume is 265, while the K factor for the SS-90
vertical rotor is 210. And since the SS-90 holds 8 tubes
instead of 6, you can spin more total volume.

The Sorvall® RC-5 also features solid state speed and
temperature control systems, direct reading tachometer and
temperature gauge, and an instrument panel with convenient
push-button controls. And it accepts RC-2B as well as RC-5
rotors. lt is built with the high quality and attention to detail that
have been characteristic of Sorvall* centrifuges for years.

For more information on the Sorvall® RC-5 centrifuge,
just write Du Pont Instruments, Biomedical Division,

Room 23708A, Wilmington, DE 19898

DuPont Instruments (Y

Circle No. 62 on Readers’ Service Card

A Field Guide to Rocks and Minerals. Fred-
erick H. Pough. Houghton Mifflin, Boston,
ed. 4, 1976. xx, 318 pp., illus. + plates. Cloth,
$9.95; paper, $5.95. Peterson Field Guide Se-
ries, 7.

A Field Guide to the Mammals. Field Marks
of All North American Species Found North
of Mexico. Text and maps by William Henry
Burt. Illustrations by Richard Philip Gros-
senheider. Houghton Mifflin, Boston, ed.
3, 1976. xxx, 290 pp. + plates. Cloth, $9.95;
paper, $5.95. Peterson Field Guide Series,
5.

V Brazilian Symposium on Theoretical Phys-

ics. Rio de Janeiro, Jan. 1974. Erasmo Fer-
reira, Ed. Livros Técnicos e Cientificos, Rio
de Janeiro, 1975 (U.S. distributor, Halsted
[Wiley], New York). Three vols., illus. viii,
342 pp.; x, 356 pp.; and xii, 252 pp. Paper,
$35. To order this book circle No. 410 on
Readers’ Service Card.

Frontier Adaptations in Lower Central
America. Papers from a meeting, Apr. 1974.
Mary W. Helms and Franklin O. Loveland,
Eds. Institute for the Study of Human Issues,
Philadelphia, 1976. x, 178 pp. $14.95.

Frontier Orbitals and Organic Chemical Re-
actions. Ian Fleming. Wiley-Interscience,
New York, 1976. viii, 250 pp., illus. Cloth,
$19.50; paper, $9.95. To order this book circle
No. 431 on Readers’ Service Card.

Fundamentals of Fibre Formation. The Sci-
ence of Fibre Spinning and Drawing. Andrzej
Ziabicki. Wiley-Interscience, New York,
1976. xvi, 488 pp., illus. $42.50. To order this
book circle No. 414 on Readers’ Service
Card.

Gas-Solid Reactions. Julian Szekely, James
W. Evans, and Hong Yong Sohn. Academic
Press, New York, 1976. xiv, 400 pp., illus.
$39.50.

A Geometric Introduction to Linear Al-
gebra. Daniel Pedoe. Chelsea, New York, ed.
2, 1976. xii, 226 pp. $7.50.

Growing Points in Ethology. Proceedings of
a conference, Cambridge, England, 1975. P.
P. G. Bateson and R. A. Hinde, Eds. Cam-
bridge University Press, New York, 1976.
viii, 548 pp., illus. Cloth, $38.50; paper,
$11.95.

Growth Problems and Clinical Advances. Pa-
pers from a conference, Kansas City, 1975.
Daniel Bergsma, R. Neil Schimke, and Sue
Conde Greene, Eds. Liss, New York, 1976.
xviii, 324 pp., illus. $30. National Founda-
tion—March of Dimes Birth Defects: Original
Article Series, vol. 12, No. 6.

A Guide to Systems Engineering and Man-
agement. Stanley M. Shinners. Lexington
(Heath), Lexington, Mass., 1976. xxiv, 224
pp., illus. $18.95.

High-Resolution Laser Spectroscopy. K. Shi-
moda, Ed. Springer-Verlag, New York, 1976.
xiv, 380 pp., illus. $39.80. Topics in Applied
Physics, vol. 13. To order this book circle No.
415 on Readers’ Service Card.

Hormones in Human Blood. Detection and
Assay. Harry N. Antoniades, Ed. Harvard
University Press, Cambridge, Mass., 1976.
xviii, 810 pp., illus. $49.50. To order this book
circle No. 416 on Readers’ Service Card.

Hydraulic Systems Analysis. An In-
troduction. John Stringer. Halsted (Wiley),
New York, 1976. xiv, 174 pp., illus. $24.50.
To order this book circle No. 417 on Readers’
Service Card.

Hydrogels for Medical and Related Applica-
tions. Papers from a symposium, Chicago,
Aug. 1975. Joseph D. Andrade, Ed. American
Chemical Society, Washington, D.C., 1976.
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xiv, 360 pp., illus. $21.75. ACS Symposium
Series, 31. To order this book circle No. 411
on Readers’ Service Card.

The Illustrated Encyclopedia of Astronomy
and Space. Ian Ridpath, Ed. Crowell, New
York, 1976. 240 pp. + plates. $16.95.

In Necessity and Sorrow. Life and Death in
an Abortion Hospital. Magda Denes. Basic,
New York, 1976. xviii, 248 pp. $10.

Industrial and Laboratory Pyrolyses. Papers
from symposia, Mexico City, Dec. 1975, and
Philadelphia, Apr. 1975. Lyle F. Albright and
Billy L. Crynes, Eds. American Chemical
Society, Washington, D.C., 1976. x, 510 pp.,
illus. $26.50. ACS Symposium Series, 32. To
order this book circle No. 412 on Readers’
Service Card.

Information Theory. New Trends and Open
Problems. Papers from a summer school,
1975. G. Longo, Ed. Springer-Verlag, New
York, 1975. vi, 340 pp., illus. Paper, $23.
International Centre for Mechanical Sciences
Courses and Lectures, No. 219. To order this
book circle No. 413 on Readers’ Service
Card.

Ingardeniana. A Spectrum of Specialised
Studies Establishing the Field of Research.
Anna-Teresa Tymieniecka, Ed. Reidel, Bos-
ton, 1976. x, 440 pp. $49.50. Analecta Hus-
serliana, vol. 4. To order this book circle No.
418 on Readers’ Service Card.

Inland Fishes of California. Peter B. Moyle.
Illustrated by Alan Marciochi and Chris van
Dyck. University of California Press, Berke-
ley, 1976. viii, 496 pp. $20.

Interfaces in Microbial Ecology. K. C. Mar-
shall. Harvard University Press, Cambridge,
Mass., 1976. xiv, 156 pp., illus. $12.50.

Kalahari Hunter-Gatherers. Studies of the
!Kung San and Their Neighbors. Richard B.
Lee and Irven DeVore, Eds. Harvard Univer-
sity Press, Cambridge, Mass., 1976. xx, 408
pp., illus. $18.50. To order this book circle
No. 419 on Readers’ Service Card.

The !Kung of Nyae Nyae. Lorna Marshall.
Harvard University Press, Cambridge, Mass.,
1976. xxvi, 434 pp., illus. $20. To order this
book circle No. 420 on Readers’ Service
Card.

Localization and Delocalization in Quantum
Chemistry. Vol. 2, Ionized and Excited
States. Proceedings of a seminar. Odilon Chal-
vet, Raymond Daudel, Simon Diner, and Jean
Paul Malrieu, Eds. Reidel, Boston, 1976. viii,
476 pp., illus. $39. To order this book circle
No. 429 on Readers’ Service Card.

Low-Cost Rural Health Care and Health
Manpower Training. An Annotated Bibliogra-
phy with Special Emphasis on Developing
Countries. International Development Re-
search Centre, Ottawa, Canada, 1975 and
1976. Vol. 1. Shahid Akhtar, Ed. 168 pp.,
illus. Paper, $5. Vol. 2. Frances M. Delaney,
Ed. 184 pp., illus. Paper, $5.

Mathematical Methods for Physics. H. W.
Wyld. Benjamin Advanced Book Program,
Reading, Mass., 1976. xx, 628 pp., illus.
Cloth, $26.50; paper, $16.50. Lecture Notes
and Supplements in Physics, No. 15.

The Methods and Materials of Demography.
Henry S. Shryock, Jacob S. Siegel, and asso-
ciates. Condensed edition by Edward G.
Stockwell. Academic Press, New York, 1976.
X, 578 pp. $16.50. Studies in Population.

Microcomputers/Microprocessors. Hard-
ware, Software, and Applications. John L.
Hilburn and Paul M. Julich. Prentice-Hall,
Englewood Cliffs, N.J., 1976. xii, 372 pp.,
illus. $16.50. Prentice-Hall Series in Automat-
ic Computation.
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Slash density gradient
spin time with a Sorvall’

TD ultracentrifuge and
new vertical rotor.

Sorvall® OTD ultracentrifuges with oil turbine drive and
Automatic Rate Controller are ideal for density gradient work.
The soft start and soft stop characteristics of the ARC and
Reograd mode of deceleration prevent mixing of the gradient
at speeds between 0 and 1,000 rpm.

With these features and the new Sorvall® vertical rotor,
Sorvall® ultracentrifuges give high resolution with reduced
spin times. The rotor holds the tube at a fixed angle of 0° while
the gradient reorients from horizontal to vertical. This means
the particle must travel only the width of the tube, not the
length. It also improves resolution by increasing the surface
area and reducing the depth of the starting zone. In fact,
the K factor calculated for the highest performance ultraspeed
swinging bucket rotor is 45, while the K factor for the Sorvall®
TV865 vertical rotor is only 10.

The oil turbine drive eliminates failure-prone gears, belts
and brushes. And Sorvall® OTD-50 and OTD-65 ultracen-
trifuges have self-contained cooling systems — eliminating
problems with hard water as well as installation of plumbing,
filters, valves and gauges. Both are built with the high quality
and attention to detail that have been characteristic of Sorvall®
centrifuges for years.

For more information on Sorvall® OTD ultracentrifuges,
just write Du Pont Instruments, Biomedical Division, Room
23707A, Wilmington, DE 19898
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