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The New 
LKB Movements 

0 

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

and 21 other unique features 

on the new LKB UM IV UItrotonu / 

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 4 4 
before. Some of these interesting innovations are 
listed below, more are described in the 12-page 
booklet ?LKB UM IV?. Send for your own copy 
today! Send to: LKB Instruments Inc., 

l222lParklawn Drive, Rockville MD, 
- ?Automatic? machine trimming produces 20852. 

rapid and precise pyramids and mesas. Yes, I want to know more about the UM IV features for better 

- Highly versatile orientation head allows sections, so send me information as soon as possible. 
you to section in the specimen plane of your Name 
choice. 

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

- New memory function. 
Stop and restart without loss of valuable Telephone ________ _________ 

material. 

LKB UM IV for heifer 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 ultrafiltration membranes and systems span the 
full spectrum of life science needs. Economical Pellicon? 331 
disc ultrafilters fit our own stirred cells and those of 
other manufacturers. The unique Immersible Molecular 
Separator quickly and conveniently processes small sample 1977 Millipore Ultrafiltration 
volumes. The sinuous flow High Volume Cassette System Membranes and Systems 
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.) 
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*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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COMPUTER GRAPHICS AND CHEMICAL ANALYSIS 

ttWith Graphics 
see at a glance what 
to uncover." 

/ 7>4.> 

Problem: Data Tektronix Graphics Termi- K 

reduction can be the nals let you keep to waveform 
weakest link in your display throughout your pro- 

cessing. You can manipulate 
analytical chain, data at will-without tedious 

Every time you have to and time consuming manual You can get clean, sharp, hard copies 

analyze spectral data from lists translation Graphics is as val- from the 4631 Hard copy unit local stor 

of numbers, you not only lose uable to the interpreting pro- age with the 4923 Digital cartridge Tape 
Recorder and proven software packages 

a world of time, you risk not cess as analytical instruments that quickly get you into Graphics Below 

recognizing important spectral are to data acquisition 4012 computer Display Terminal and 

patterns. 4662 Plotter 

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

TEKTRONIX? 



TEKTRONIX GRAPHICS FAMILY 

[can 

used to take hours 

You can see Graphic Tektronix, Inc. 
results immediately. You can Information Display Group 
integrate and scale, correct P0. Box 500 

DATA BASELINE baselines, perform mathemat- Beaverton, OR 97077 
CORRECTED AND ical transforms, and command Tektronix Datatek N.V. 
INTEDRA TED 

camera-ready hard copy-all P0. Box 159, Badhoevedorp, 
with unequalled interactivity The Netherlands 
and simplicity. Our 

____________ Interactive Plotter lets you draw LL 
microprocessor-based 4662 Get Lile 

For sample data (below left), the first finished graphics and alpha- 
steps of baseline correction and integra- numerics with unsurpassed 

______________________ Keeping your eyes on picture. 
tion are performed and immediately speed and accuracy. dis Ia ed on the terminal. 

the display keeps your mind 
on the solution. Tektronix Get tne 

K Graphics right is priced to problem 
K 73.K begin with, and more than pays 

for itself in productive per- 
 formance. And because it's solved. 

K from Tektronix, you know it's 
got the reliability that's been Circle No. 163 on Readers' Service Cord 
respected by research for years. 
To get the whole Graphics 

Next, peak/valley analysis confirms the story, talk to your Tektronix 
correctness of the data. Finally, Sales Engineer, or write: 
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. 

OM prices available 
copyright ? 1977, Tektronix 
All rights reserved 



Your real time 
has come. 

From the computer corn- systems. So now you can pick efficient, highly optimized fore- 
pany with over ten years of the one hardware and software ground/background system. 
real-time experience come system that's perfect for you. And itls designed for interfac- 
systemized solutions to real- If you have a lot of data ing with instruments, experi- 
time problems. Three real time coming from a single source, ments, or wherever you need 
software systems backed by the single software system you real-time capability in a real 
three real time hardware want is RT II It's a highly hurry. And to make RT-ll even 

better, we give you a range of 
systems to run it on. Put it on 
our PDP-l1/03 and you've got 
one of the most economical 
real-time systems ever. Run it 
on our PDP-l1/34 and you've 

K got the best of price and per- 
formance. Match it with our 
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powerful 11T55 and you've got It also gives you the advan- system and enhance your 
the fastest real-time minicom- tages of ANSI-standard system without starting over. 
puter system you can buy. COBOL, FORTRAN and So if you're looking for a 

Yet with all these choices, BASIC languages, as well as real-time system, consider the 
RT-i1 may not be what you CODASYL-compatible DBMS. company that lets you design 
need. That's why we offer So you not only can gather your own. Call your nearest 
RSX-11. data, you can store it, retrieve Digital sales office. Or write for 

If you have a lot of data it and analyze it. In fact, you our new Real-time Systems 
from a lot of sources, RSX-tt is can handle everything from brochure and our PDP-11 
the software system that can your payroll to your production Software Handbook. 
handle it. It's designed for line with one system. Digital Equipment Corpo- 
applications like factory and All our choices give you ration, PK3/M18, Maynard, 
lab automation. And depend- the chance to design the per- MA 01754. European head- 
ing on which of our hardware fect real-time system. You can quarters: 81 route de l'Aire, 
systems you choose, RSX-11 pick the level of software. Pick 1211 Geneva 26. In Canada: 
can gather, analyze and react to the level of hardware. In short, Digital Equipment of Canada, 
data from dozens to hundreds you can pick the one real-time Ltd. 
of different sources throughout system that's the right real- 

your lab, plant or warehouse. time system for your applica- *fl 
lAS is the operating sys- tions. And since all our systems hiUEDE tem to use when no single share FORTRAN, BASIC and operating system will do. It's DECnet, you can expand your Circle No. 218 on Readers' Service Cord 

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. K / 
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coming 18 March 

aCT[ON  
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 usnprepared 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 3,5 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 0. 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) 

626 SCIENCE, VOL. 195 



THE 
PICTURESQUE 
NIKON " 

The new Nikon Biophot with HFM 
photomicrography system gives 
you the brightest, sharpest 
pictures you've ever seen. 
Nikon optics are 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 K 

of chromatic errors, internal reflections and glare 

The HFM's electro-magnetic shutter is vibra- 
tion-free and automatic. Formats include 
35mm, 3?" x414" Polaroi< and 4" x5' 

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 K 

The first name - and the last word - in optics. 
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ENERGY: USE, CONSERVATION, AND SUPPLY 

/ K > 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: 
Can we cope with the profound Use Conservation, and Supply, a collection of enduring and readable articles 
and far-reaching effects of the 
energy problems we face-for the designed to help the individual seeking to understand the energy problems we 
next month, the next year, and face and looking for practical solutions to these problems. 
even for decades to come? Can 
we find practical solutions to ENERGY: Use, Conservation, and Supply is a compendium of articles that origi- 
these problems? whether you are 
concerned with the technical as- nally appeared in Science during 1973-1974. Together, these articles present 
pects of energy prohlems or just an interesting nd informative look at energy problems as they affect and are 
interested in gaining a hetter on- affected by people and institutions, by existing and potential resources, and by 
derstanding of the overall issues, 
your reading lihrary will he en- deveioping technologies. Whether you intend it for personal use or for use in 
riched hy the addition of these classroom or seminar-type settings, ENERGY: Use, Conservation, and Supply 
AAAS publications. To order yo or 
personal copies, simply use the will be a valuable addition to your library. Available in your choice of paper- 
form helow. bound or casebound editions. 

Edited and with an introductiOn by Philip H. Abelson 

Please send me: ENERGY: Use, Retail price: $12.95 casebound; $4.95 paperbound 
conservation and Supply AAAS member price, prepaid: $11.95 casebound; $4.45 paperbound 

casebound copies. 
Retail, $12.95; AAAS member, ___________________________________________________________________________________ 

prepaid, $11.95. 
paperbound copies. 

Retail, $4.95; AAAS member, pre- ENERGY AND THE FUTURE 
paid, $4.45. 

ENERGY AND THE FUTURE Now in its third printing, this authoritative book is a valuable resource for any- 
_____ casebound coptes. one wishing to explore the scientific and technologtcal basts of the energy 
Retail, $9.95; AAAS member.> pre- dilemma. It surveys current and future sources of energy, describes the relevant 

paid, $8.95. 
paperbound copies. technologies, assesses their potential impact on the environment, and identifies 

Retail, $4.95; AAAS member, pre- the technical obstacles to their development. 
paid, $4.45. 

U Check or money order enclosed Specific topics discussed include: energy from fossil fuels; coal gasification; 
(payable to AAAS-no cash) combined-cycle power plants; magnetohydrodynamics; nuclear energy; pro's 

LI Please bill me and con's of nuclear power; breeder reactors; alternative energy sources; 

Name geothermal energy; solar energy: thermal conversion and photovoltaics; re- 

Address___________________ newable fuels from wastes; fusion-magnetic containment; laser-induced 

City>.-_______________ ___ fusion; energy transmission; transmission lines; fuel cells; hydrogen, the ulti- 
mate fuel; energy conservation; efficiency of energy use; energy needs and 

State Zip conservation policy; research priorities and energy policy. 

Send to Dept. EB-1 
AMERICAN ASSOCIATION for the By Allen Hammond, William Metz, and Thomas Maugh II 

ADVANCEMENT of SCIENCE Retail price: $9.95 casebound; $4.95 paperbound 
1515 Massachusetts Avenue, NW. AAAS member price, prepaid: $8.95 casebound; $4.45 paperbound 

Washington, D. C. 20005 

Orders for these puhtlcations from rountries other than the United States and Canada should he sent to Academic Press, Inc. through any one of the follow- 
ing locations: 
111 Fifth Avenue Harcourt Brace Jovanovich Building 24/28 Oval Road Harcourt Brace jovanovich Group 
New York, New York 1111003 Polk and Geary Streets London N1 70x, England Post Office Box '198 

San Francisco, California 94109 Artarmon, NSw 2064, Australi 

628 scIENCE, vOL. 195 
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HP computing controllers. 

12 reasons why 
they're ready-made 

fbr interfacing. 

1. Direct memory access I/O cards and simplified computing controller offers a 
(DMA) programming make inter- ready-made solution for data- 

2. Vectored priority interrupt facing easy. You can choose logging and instrument con- 
3. Buffered I/O off-the-shelf interfaces for trol. It, too, has a self-con- 
4. High-level language BCD, bit parallel, bit serial, or tamed printer, tape storage, 
5. Plug-in interface cards HP-lB (HP's implementation display, easy-to-use language, 
6. High-speed tape cartridge of IEEE Standard 488-1975). and integrated keyboard. 
7. Built-in printer For many applications, Auto Start allows your pro- 
8. Preprogrammed I/O interfacing can be just this gram to begin executing auto- 

drivers simple. You plug the correct matically when power is 
9. Keyboard programming I/O card in the back of the turned on. It provides a lot of 

10. 32 character display computing controller that fits performance for its low price. 
11. Live keyboard your needs. Then connect Improve your system and 
12. Editing keys your instrument to the other become more productive. 
An HP 9825 computing con- end of the card. After pro- No matter what kinds of in- 
troller provides minicomputer- gramming the controller with struments you use-scanners, 
like performance in one com- a few simple commands, your counters, spectrometers, me- 
plete easy-to-interface, easy- automated system is ready for ters, converters, chromato- 
to-program, easy-to-use pack- work. graphs, or what have you- 
age. I/O is built-in. Software Vectored priority interrupt, an HP computing controller 
for the operating system, DMA (direct memory access), can greatly enhance their per- 
which includes high-level lan- and buffered I/O allow the formance-now. Find out 
guage and I/O drivers, is built- 9825 to do multiple interfac- more. Send for our interfacing 
in. Interface cards just plug in. ing jobs routinely, brochure today. 
You get a cost-effective solu- The HP 9815 provides low 
tion to instrument interfacing, cost interfacing. For appli- 407/3 

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

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

HEWLETT PACKARD 

P0K Box 301, Loveland, Colorado B0537 

For assistance caN: WaaNngton (301) 948-8370, ChIcago (3121 
255.9800, Attanta (4041955.1500, Los Angoles (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 thatwerespeciallydevelopedby and their outer sleeves can be 
most recent Leitz?developed re- the Leitz Glass Research Labor- rotated sothattheengravingsal- 
finements in the technology of atory in Wetzlar. The use of these ways face the observer for rapid 
light microscopy. The new in- unique glasses and of the latest identification. 
strument offers a number of sig- techniques in optical design pro- Fine adjustment conveniently 
nificant innovations. duces images with edge-to- moves the object stage over the 

The universal condenser is edge sharpness and remark- entire 35mm range of coarse ad- 
truly universal. It can be used for able contrast even at full illu- justment. And three different 
brightfield, darkfield, phase and mination aperture beam splitters are provided in 
differential interference con- Every technological advance the photo tube to direct 10%, 
trast. It uniquely permits Koehler is also coupled with human en- 50% or 100% of the light to the 
illumination down to an objective gineering to assure operational eye, the rest to the camera. 
magnification of 1.6:1. ease and reduce fatigue. The microscope stand is un- 

New NPLfluotar objectives for To mention only one example, usually stable. And its broad 
the Dialux 20 contain glasses the objectives are color-coded 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. 

K We urge you to evaluate it for 

For more information, contact 
K E. Leitz, Inc., Dept. SX2. 

Rockleigh, N.J. 07647. 

K Leitz means precision. 
O Worldwide. 
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Wiley-Interscience 
THE FUTURE OF SCIENCE THE MINICOMPUTER IN THE LABORATORY 
1975 Nobel Conference With Examples Using the PDP-i1 
Edited by Timothy C. L. Robinson James W. Cooper 
Reconstructs the 1975 Nobel conference at Gustavus Adoiphus College Covers in detail the use of the minicomputer for the acquisition and anaiysis 
attended by 27 Nobel Laureates. It focuses on the speeches of Laureates Sir of laboratory data, and describes the programming of the DEC PDP- 11 
John Eccies, Dr. Polykarp Kusch, Dr. Glenn Seaborg, and the University of minicomputer in language understandable to the beginner. Examples and 
Chicago theologian Dr. Langdon Gilkey, and includes summaries of the problems take the reader through each phase of the programming language. 
discussions which followed. Each of the speakers examines the roles and The book also covers the use of the computer as a tool for data acquisition 
responsibilities of science today and in the future. Intetesting and informa- and processing, and includes a thorough discussion of signal averaging, spec- 
tive reading for the scientist and the science-minded reader. trum display, plotting, and peak picking. Featured is the first full description 
approx. 160 pp. (0 471 01524-5) 1976 $12.95 of the Fourier transform as implemented in a minicomputer. 

approx. 368 pp. (0 471 01883-X) 1977 $19.50 

MEDICAL BOTANY DYNAMIC LIGHT SCAlTERING 
Plants Affecting Man's Health With Applications to Chemistry, Biology and Physics 
Walter H. Lewis & Memory P. F. Elvin-Lewis Bruce J. Beme & Robert Pecora 
An encyclopedic volume and reference on plants that injure, heal and A comprehensive introduction to the principles underlying laser light scatter- 
nourish, or alter the conscious mind... organized by their clinical or medical mg. Emphasizes the time dependence of fluctuation in fluid systems. The 
properties. The book considers the growing recoguition of the medical prop- book is also useful as an introduction to the theory of time correlation 
erties of plants and their applications in science and medicine. It gives functions, with chapters on projection operator techniques in statistical 
recoguition to the incorporation of folk remedies into pharmaceuticals and mechanics. 
examines the use of plant extracts in treatment of various diseases and 376 pp. (0 471 07100-5) 1976 $24.95 
ailments from heart failure and gout to arresting of infections and prevention 
of tooth decay. Heavily illustrated. DATA PROCESSING IN 1980-1985 
512 pp. (0 471 53320-3) 1977 $27.50 A Study of Potential Limitations to Progress 

T. A. Dolotta, M. I. Berustein, R. S. Dickson, Jr., N. A. France, 
B. A. Rosenblatt, D. M. Smith, & T. B. Steel, Jr. 

FISHES OF TIlE WORLD This SHARE, Inc. study forecasts the problems the data processing industry 
Joseph S. Nelson will face in the near future. It examines in detail the changing requirements 
Presenting a completely up-to-date classification of all fish families and that will be forced on the industry as the percentage of the labor force 
many fossil groups around the world, this book incorporates a wealth of new dependent upon data processing grows from 30% today to 70% in 1985. 
material developed during the last decade about the evolution of fish and Important reading for all managers and professionals in the field. 
their interrelationships. While largely adhering to the classical evolutionary 191 pp. (0 471 21783-2) 1976 $13.50 cloth 
philosophy of classification, it also presents alternative strategies and phios- (0 471 21786-7) $ 6.95 paper 
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 SCIENTIFIC ANALYSIS ON THE POCKET 
fishes' evolutionary scheme. CALCULATOR 
416 pp. (0 471 014974) 1976 $24.00 Jon M. Smith 

Ideal for all forms of analysis, this hook gives numerical techniques, approx- 

THE FUTURE FOR INSECTICIDES imations, tables, graphs, and flow charts for performing quick, accurate calculations. The methods are "sized" for pocket calculator analysis and 
Needs and Prospects, Vol. 6 written in forms that minimize workload. Contains extensive coverage of 
Edited by Robert L. Metcalf & John J. McKelvey, Jr. numerical methods, discussions of how each method is used in pocket cal- 
This book presents an updated assessment of the past, present, and future of culator work, a description of each method's limitations and advantages, and 
the chemical approach to insect control. It gives an understanding of the a tabulation of convenient formulas for use with pocket calculators. 
power, limitations, and hazards, real and imagined, of insecticide use. 380 pp. (0 471 79997-1) 1975 $13.75 
Although varying in style, content, and viewpoint, the essays are unified by 
two important motivations: the urgency to continue the search for chemicals F - - - -- - - - --- - - 
that may al)proach the ideal insecticide and the realization that the complex- Please send the hooks indicated for 10-DAY FREE EXAMINATION 
ity and magnitude of the task calls for human capabilities and financial * (Restricted to the continental U.S. and Canada.) 
resources beyond those of any one person, laboratory, institution, or country. LI Robinson (0 471 01524-5) 

Advances in Environmental Science and Technology Series. 11] Lewis/Elvin-Lewis (0 471 53320-3) I 524 pp. (0 471 59860-7) 1976 $21.00 LI Nelson (0471 01497-4) 
- LI Metcalf/McKelvey (0 471 59860-7) 

LI Duffie/Beckman (0 471 22371-9) 

SOLAR ENERGY ThERMAL PROCESSES LI Cooper (0 471 01883-X) 
LI Beme/P era (0 471 07 100-5) I John A. Duffie & William A. Beckman I Dolotta/et al. 

A detailed summary of the literature on solar applications. Enables the U (0 471 21783>2) cloth 
reader to understand, evaluate, and desigu solar thermal processes. Examines LI (0 471 21786>7) paper 
the origin, nature, and availability of solar radiation; reviews radiation heat LI Smith (0 471 79997-1) 
transfer and the properties of various materials; and deals with components, * Mall to' WIIEY-IiNTERSCIENCE, P.O. Box 092, Someeset, N.J. 08873 
process and system models, flat plate and focusing collectors, and energy U LI Payment enclosed, plus sales tax. Wiley pays postage/handling. We normally U 
storage components. Also discusses concrete applications-including water * ship within 10 days. If shipment cannot he made within 90 days, payment will * 
heating, space heating, and air conditioning. Illustrated. U he refunded. U 
386 pp. (0 471 22371-9) 1974 $18.00 LI Bill me. LI Bill firm or institution. 

NAME - ___ H 
WILEY-INTERSCIENCE ADDRESS __ 
a division of John Wiley & Sons, Inc. U - - _ ____ H 
605 Third Avenue, New York, N.Y. 10016 CITY - STATE/ZIP ____ _ 

In Canada: 22 Worcester Road, Rexdale, Ontario A2365-5 1 Prices subject to change without notice. 
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LETTERS Announcing the 2nd AAAS 

Brinkm.ann Nuclear Moratorium: Colloquium on Projected Effects 

Reporters who read Alvin Weinberg's pHisolytes. notions do Research & studies carelessly or with preconceived 
U so at great peril to accuracy 

N ew carrier.. and fairness. We saw this demonstrated several years ago, when the press be -Development 
came enthralled with Weinberg's "Faust- 

am phol development but neglected to note, for 
ian bargain" warning on nuclear energy in the 

r 
for isoe ectric the most part, that Faust was redeemed; Federal Budget 

that Weinberg felt the bargain was worth 
striking. Focusing. 

Now Allen L. Hammond asserts June 15-16, 1977 
p142 > > (News and Comment, 14 Jan., p. 156) 
_____________________________ that Weinberg says the country "could The second annual AAAS re- pH 2-4 K K .>.?.>..> afford to give up nuclear power for 30 port on research and development pH. $..> ?.4K.> .>4K4K4K<K.K.> >KKKK.. years with only modest economic and in the federal budget, to be corn- 

environmental consequences." My pleted in May 1977, will be the 
p14 4$ knowledge of Weinberg's study (1) is subject of an .$.I based on a close reading of a summary 

K  volume and hearing him describe the AAAS 

vaN K KK.> 'K findings at our energy conference in Science & Public Policy 
pH K> > Washington, D.C., on 11 January. No- Colloquium 

K> K K' '>> K > > >' .>> where have I seen or heard Weinberg Washington, D.C. 
'K'  'k 'K> describe the consequences of a 30-year June 15 and 16, 1977 

K K K 0 1' nuclear moratorium as either acceptable 

or modest; these are Hammond's judg- The R&D budget analysis project, 
ments. sponsored by the AAAS Committee 

Hammond does violence not only to on Science & Public Policy and initi- 
Weinberg's conclusions but also to his ated on a trial basis in 1976, resulted 
assumptions. For example, Weinberg in Willis H. Shapley's well-received 
specifies that all nuclear plants that come book Research and Development in 

K on line by 1985 are permitted to stay in the Federal Budget: FY 1977, and a 
operation, but Hammond conveniently lively colloquium attended by nearly 
does not mention the fact that this builds 200 AAAS members and government 
a considerable hedge against economic officials.* The June 15-16. 1977, col- 

K > .> dislocation into the early stages of the loquium will again offer a forum for constructive discussion with officials theoretical moratorium; by 1985, nuclear of the Executive and Legislative 
K K power will already be generating more branches and an opportunity to ex- 

than 20 percent of the nation's electric- amine the complex relationship of 
ity. Just as conveniently, Hammond R&D to the federal budgeting 
does not mention Weinberg's clearly process. Willis H. Shapley will again 

Because they contatn more stated doubts that the coal industry can be responsible for preparing the R&D 
amphoteres than other ampholytes, . pick up the slack at the turn of the cen- report, which will be available in 
Brmnkmann pHisolytes provtde a wider tury, given a 30-year pause in nuclear book form at the June 1977 col- 
general pH range, from pH 2 to 10. 
pHisolytes are also available in eight energy development. loquium. 
individual pH ranges, each with a span Weinberg calculates that his nuclear Specific topics this year will in- clude the impact of the "transition" of 2 pH units, from pH 2-4 to pH 9-11. moratorium would impose a $300-billion on R&D decisions, future trends in 

pHisolytes are composed of to $400-billion economic penalty over R&D budgeting, and problems of 
amphoteres synthesized from aliphatic the course of 30 years; this may be "mod- criteria for federal budget decisions. 
polyarnines with primary, secondary' est" to Hammond, but I doubt that econ- For information and reservations, 
and tertiary amines and guanidine omists would agree. Weinberg's predic- please write to 
groups. They range in molecular 
weight from 400 to 700 and are easily tion of a 1 percent annual reduction in 
separated from proteins by gel the gross national product as a result of a Ms. Catherine Lighthizer 
filtration techniques. pHisolytes come moratorium may not impress Hammond, AAAS Division of Public 
in sterile vials of 25 ml; each batch. is .. but it would be a powerful depressant to Sector Programs 
tested for buffering capacity and . the nearly 1 million American workers 1776 Massachusetts Ave., N.W. 
adsorption 

For literature, just write: Brinkmann whose jobs are estimated to be jeopar- Washington, D.C. 20036 
Instruments, cantiague Rd, Westbury, dized by every 1 percent shortfall in the 
N.Y. 11590. In canada: 50 Galaxy GNP. Weinberg's estimate that, with a lteaearch and Development in the Federal Budget: 

Blvd., Rexdale (Toronto), Ont. nuclear moratorium, we must double the FY 1977 l$5.501 and the 1976 Colloquium Proceedings 

Brinkniann acreage disturbed in order to triple or l$O>OOl may be purchased from AAASK 

quadruple coal production may strike 
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Hammond as a modest environmental 
penalty, but I wonder if many environ- 

IlTirnunobead mentalists would share his perception. A 
Most disturbing, however, is the fact 

reagents that Hammond reports on only half of A 
Weinberg's study, perhaps because the 

- conclusions of the other half demollsh 
The easy-to-use it Hammond's thesis and trample on anoth- 

solid phase antibodies er shibboleth, solar energy. Ii> 43 As I read Weinberg-and without for a 
moment conceding that I endorse his 

Ease of handling is by  assumptions or conclusions-he is 
means the only virtue of saying that, rather than risk the dis- 
Bia-Rad's Immunobead rea - 

gents for immunoassays.You'l1 locations of a nuclear moratorium, we 
find that they provide superior should take advantage of a projected 1ev- 
free-from-bound separations, eling off in energy demand to devise K 7> 
something that's only possible "technological fixes" to make nuclear 
with solid phase immunoassay power fully acceptable. One "techno- 
reagents. logical fix" that Weinberg discounts is 

lmmunobeads can replace development of solar energy into a large- 
the soluble first or second anti- scale supplier of central-station electric- * . * . . . . 

body you're now using. They'll ity. 
improve your competitive I think the News and Comment sec- - * s * a 
binding, sandwich or sequen- 
tial saturation immunoassay, tton of Science should impose upon itself . . . 

whether you use fluorescent, a more rigorous definition of what is . I a. 
enzyme or radiolabeling. news and what is comment, and properly . a * S * S S - * 

What are Immunobeads? segregate the two. 
Micron sized, hydrophlhc par- CARL WALsKE 
tides with covalently bound, Atomic Indusrial Forum, Inc., 
highly purified antibodies. Washington, D.C. 20014 
They're available from stock 
or on special order in a wide References 

variety of first or second anti- I Economic and Environmental Implications of a 
bodies. The most versatile of U.S. Nuclear Moratorium (Institute for Energy * S * S 5 0 3 * * a 
these is the second antibody, Analysis, Oak Ridge Associated Universities, 
goat anti-rabbit lgG, which will Oak Ridge, Tenn., 1976). 
attach quantitatively to any Although Hammond's article on the .e a-. 
rabbit lgG. study by the Institute for Energy Analy- . , * a 

Susp Pipet / Sep ' sis Economic and Environmental 1mph- . a a 

K / cations of a U.S. Nuclear Moratorium is a * 

generally accurate, he fails to make two * * * a. * 

K >.>> points clear. 
1) The moratorium we studied allowed S a S 

nuclear plants already in operation by . * S S * 

1985 to continue until 2010. From Ham- ' S 
Why are Immunobeads mond's article one might infer that our 

easy to use? Because they can 
be readily suspended and  study concluded that we could give up a - S S * . . a 
petted. Separation by centrifu- nuclear power entirely for 30 years with - 

gation or membrane filtration little effect; this we did not say, nor do 
is rapid and complete. When we believe. 
used in immunoassays they 2) This nuclear moratorium would re- 
can be time-savers as well; re- quire, we estimate, 1.5 to 2.6 billion tons 
actions typically reach equili- of coal per year to be mined by 2000, and 
brium in 1-2 hours. 2.6 to 4.8 billion tons by 2010. Although . * -- a 

The end result: Conven- other studies suggest that this much coal . . a a s 
ience, precision and time- can be mined, the problems associated 
saving. Give Immunobeads a with achieving these goals were not ex- 
try. Request Bulletin 1045 or 
contact Bio-Rad at: amlned independently in this study. * * * * S 

Thus rather than concluding, as Ham- 
Ad mond does, that "a nuclear moratorium S * a S 

* I I 44544tcVUC4 would not exert undue pressure on ener- 
2200 Wright Aveoue gy supplies," we consider this to be one 
Richmond, CA 94804 ofthe most uncertain implications of en- 

Phooe (415) 234-4130 
Also in: Rockville Centre, N.Y.; ergy growth after the year 2000. ki4x 

Toronto, Ontario; We were careful in the study not to 
Loodon; Milan; Munich; Sao Paulo> 

recommend for or against a moratorium, ' as * 
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batteries with specific energies of about 35 watt- 
hours per kilogram. 

The Research Laboratories at General 
Motors recently 
has moved more 
energetic batter- 
ies a step closer 
to reality. Our 
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When the internal defroster turns off or on, it can arc. Spark. Think about it before you open this page... 
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what you regularly pay for an Explosion Proof or Hazardous 
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does not meet OSHA 29 CFR with OSHA 29 CFR 1910.309. 
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