


Now there are 
3Li Rotors for Beckman 

L-5 Ultracentrifuges 

These two new rotors join 32 other The four versions of the L-5, their 
Bec an preparative ultracentri g rotors and accessories, are described in 

rotors- 16 fixed angle 10 swinging Data File 400/174. For your copy, write 
bucket, 5 zonal, and continuous 1-mi tubes, gives rapid high quality Beckman Instruments, Inc., Spinco 
flow-to meet virtually any separation seperations of such matenals as Division, 1117 California 
need. lipoproteins Avenue, Palo Alto, 

Both these new rotors are uniqu . Thc 45,000-gm Type 45 ' the CA 94304. 
The Type 25 in the foreground is first of a new generation of rotors 

the first ultracentrifuge rotor to hold which are specially contoured 
100 samples. It generates 70,000 to to give them a more favorable 
90,000 g, depending on the location of weight-to-capacity ratio. This 
the tube in the rotor. This high force, one, of titanium, is the only 
together with the small-diameter fixed-angle rotor capable of 

spinning more than a half liter 
at forces in excess of 200,000 g. 
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If you ever use telemetry or a cardiac monitor... 

DUBIN'S 
RAPID INTERPRETATION OF EKG's 

.a new, simplified approach for systematically reading electrocardiograms. 
Enlarged - Expanded to present new, up-to-date information 

...but maintaining the well known , simplified format. 
Rapid Interpretation of 
EKG's was originally 
designed asaprogrammed 
course, but it is now 

- available in book form. This 
- bookmaybereadata 

sinle sitting. Programmed 
for rapid reading. Small 
notebook reference sheets 

_ summarize EKG 
294 interpretation. Practice tracings explained in detail. 

LI A totally new, simpilfied approach. LII Updated for the non-cardiologist. 
LII Small notebook sheets at the end of the book summarize the five major steps for 

systematic EKG interpretation (these small sheets may be carried for easy reference). 
LI This is the most practical guide available for those who want to learn how to read EKG's. 

Available, Full Color 35mm Slides For Teaching Electrocardiograpny. 
- - - --- Detach.and Mail Now! 

COVER PUBLISHING CO. 
RQ BOX 1092 

Enclosed TAMPA, FLORIDA 33601 
find $10.95 for my copy of Rapid Interpretation of EKG's, Third Edition 

I 

PLEASE PRINT LEGIBLY 

 Address 

State Zip 
'The best selling medical text in the world. 300,000 sold in the U.S. Printedin 14 foreign language editions. 
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Prize competition 
announced by the 

Anna Mon ika Foundation 

for the investigation of the physical substrate and functional disturbances of endogenous de- 
pressions by approval of the Minister of the Interior of Nordrhein-Westfalen, Di.'isseldorf, on 
9th June, 1965. 

The Foundation announces the folloxving prizes: 

FIRST PRIZE 10.000, - US Dollars 

SECOND PRIZE 5.000, - US Dollars 
ThIIRD PRIZE 2.500, - US Dollars 

preferably for studies of biochemical, histological, neurophysiological, neuropathological, psycho- 
pharmacological, psychiatric or psychosomatic nature. The studies should be carried out in close 
co-operation with a psychiatric clinic, a university institute or an equivalent scientific institution. 
So far as possible, the papers should give information about recent advances in knowledge that 
would be helpful in promoting treatment and would open up new paths of progress. The papers 
may be written in German, French or English and should be submitted to the chairman of the com- 
mittee, Professor Dr. Kielholz, Basle, Switzerland. Besides hitherto unpublished studies, papers 
published in the past two years in a German or international professional journal may also be sub- 
mitted. Deadline for submission to the Committee is 30th September, 1976. To help the Com- 
mittee to come to a speedy decision it is requested that at least four copies including an abstract 
covering the content of all papers should be submitted. Prizes will be awarded on the 30th June, 
1977. If, in the opinion of the Committee, no papers of sufficient merit are submitted, it reserves 
the right to make no award. Prizes and their amount will be awarded according to the merits of 
the study in question. Subject to the Committee's decision, each prize can be divided between two 
papers. 

The Committee of Judges Includes: 

Chairman: Professor Dr. P. Kielholz, Director of the Psychiatric Clinic of the University of Baslc, GH-4056 
Basle, Switzerland, Wilhelm-Klein-Strasse 27. 

Professor Dr. Karl Bernhard, Institute for Physiological Chemistry, Basle, Switzerland 

Professor Dr. Otto Creutzfeldt, Director of the Max-Planck-l nstitute of Biophysical Chemistry, Ghttingen, 
Gennany 

Professor Dr. H.J. Dengler, Director of the Medical Clinic of University Bo, Germany 

Professor Dr. Fritz A. Freyhan, M.D., PAPA. Washington, l).C. 20009, USA 

Professor Dr. K. Heinrich, Director of the Psychiatric Clinic of the University of Diisseldorf, Germany 

Professor Dr. H. Hippius, Director of the Psychiatric Clinic and Out-patient Clinic Munich, Germany 

Professor Dr. Horst Jatzkewitz, Director of the Max-Planck-Institute for Psychiatry, Neurochemical Depart- 
ment, Munich, Germany 

Professor Dr. D. Palm, t)irector of the Pharrnalogical lnstitute of the University of Frankfurt! Main, Germany 

Professor Pierre Pichot, Head of Medical Psychology, Centre Psychiatrique Sainte-Anne, Paris, France 

Professor Dr. Wilhelm Stoffel, Director of the Institute of Physiological Chemistry, University of Cologne, 
Germany. 

Director of the Foundation: PETER REHME, D-4600 DORTMUND, TOLLNERSTR. 9/11 
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The Zeiss Universal keeps expanding frontiers. 
Wherever microscopy expands, the Uniyersal becomes 3. Plutonium microspheres 

more universal. With its unsurpassed, uncompromising capa- Autoradiograph of iQem zirconia spheres containing 
bility and versatility, it has been making history for 20 years- alpha-emitting plutonium. Nomarski differential interference 
and probably always will. The photomicrographs shown here contrast. Negative magnification: SOOX. 
represent only four of the many fields where the Universal is 
in the forefront of research. Photomicrographs 1, 2 & 3: Julie Langham Grilly, Los 

Alamos Scientific Laboratory. 
1. Experimental "micro balloons" 4. Semiconductor 
Hollow glass spheres (- 50 ttm diameter) to be used as 

fuel pellets for laser-induced fusion. Jamin-Lebedeff interfer- Tapered cross section after etch, showing emitter base, 
ence contrast. Negative magnification: 250X. buried layer, isolation and resistor diffusions. Nomarski differ- 

ential interference contrast. Negative magnification: 528X. 
2. chromosomes Photomicrograph: Motorola Semiconductor Products 
From a human lymphocyte showing trypsin-induced Division. 

Giemsa bands (G-bands). Transmitted light. Planapo 63/1.4 
Oil objective. Negative magnification: 1250X. Nationwide Service. 

carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles San Francisco Washington D C In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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AUDIO 

DEl Selected Recordings in Psychology, 

B S Sociology and Economics 
TAPES 

For the past six years, AAAS has recorded selected symposia at its 
annual meetings, not only as a means of enlarging our audience but 
also as a valuable aid to education, particularly in classroom or semi- 
nar-type settings. The following tapes in psychology, sociology, and 
economics are available from AAAS as 5-inch open reels or as cas- 
settes. If you decide to purchase some for your own pleasure or for 
classroom use, you will find the quality of the recordings excellent and 
the subject matter interesting and informative, perhaps providing some 
new ideas quite relevant to science and a changing American society. 
A complete listing of AAAS audiotapes is available on request, free 
of charge. 

Psychology 96-71 Population Control in Social and Economic 

76-70 Mood, Behavior, and Drugs (I-IV) Perspectives (I) 
87-71 The Role of Aggression in Human 115-71 Women in Academia: Evolving Policies 

Adaptation (I) Toward Equal Opportunities (I-Il) 
97-71 Confronting the Violence of Normal Man j 117-71 Can We Develop an Index for the Quality 

109-71 Encounter Groups (I-Il) of Life (I-TI) 
120-72 Cross-Cultural Perspectives on Early 123-72 Ethical, Legal, and Social Issues of 

Development (I) Behavior Control (I-IT) 
122-72 Facts and Fiction with Regard to Sex 132-72 Sex Role Learning in Childhood and 

Differences (I) Adolescence (I-Ill) 
133-72 Human Learning Capacity in 134-72 Must We Limit Economic Growth? (I-IV) 

Neurobiological Perspective (I-IV) 144-72 Prison Research (I-Il) 
141-72 Understanding Parapsychological 161M-73 Violence and Behavior (I-Il) 

Phenomena (I) 163M-73 Transfer of Technology and National 
182-74 New Developments in Brain Function for Economic Development (1-VI) 

Speech Perception and Production (I) 170-74 Biological Control of Populations (I) 
173-74 Crime and Social Control in the 1990's (I) 

Sociology and Economics 174-74 "Dismal Science" Comes of Age: 
81-70 Scientific Organizations, War-Peace Economics in America's Third Century (I) 

Issues, and the Public Policy Process (I-Il) 175-74 Energy and Society (I-Il) 
85-70 Economics of Pollution (I) 184-74 Science and the People's Republic of 
89-71 Workers and the Environment (I) China (I-lI) 

[The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash) 
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each 
symposium.] 

Prices: Single session symposium, $19.95 
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium. 
Approximate length of a single session is 3 hours. 

Please send me the following tapes: (check one) reel _________cassette. (Allow 3 to 4 weeks for delivery.) 

Tape No. Session No. Tape No. Session No. 
Tape No. Session No. Tape No. Session No. 

D Check or money order enclosed (payable to AAAS-no cash) L Please bill me (subject to $1.50 handling charge) 

Name 

Address 

City State- Zip Code 

LI Please send me a complete listing of AAAS audiotapes. 
Department AT-9 

A A A S AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, NW., Washington, D. C. 20005 

800 SCIENCE, VOL. 191 



Dow Diagnostics 
Announces... 
Immediate 
Availability Of 
Garb oxylate - 

Modified 
Uniform Latex 
Particles 

Artist s Interpretation of 
a Carboxylate Modified 
Uniform Latex Particle 

60 

50 

Dow Diagnostics has been successful ifl the 
development of particles which should permit 
covalent (chemical) bonding of antigens antibodies, 40 
enzymes etc to the surface of latex particles 

0 

These new latexes should permit attachments by  30 
amide bonds amino groups on the biochemical g 
species reacted with the carboxylic acid groups on 
the latex particles surfaces 20 

Dow Diagnostics 10 
The Dow Chemical Company 
P0 Box685llG 
Indianapolis Indiana 46268 

0.70 0.80 0.85 0.90 
In canada Particle Diameter (micrometers) 

Dow Diagnostics Example: DOW CARBOXYLATE-MODIFIED UNIFORM 
The Dow Chemical Company LATEX PARTICLES, LOT NUMBER NP-1721-24, 
14 Dyas Road provides a mean diameter of 0860 micrometers and a 
Don Mills Ontario standard deviation of only 0.0051 micrometers. 
M3B1V6 Canada _______________________________________ 
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AUDIO 

DEl Selected Recordings 

Elfi in Biology and Medicine 

TAPES 
For the past six years, AAAS has recorded selected symposia at its 
annual meetings, not only as a means of enlarging our audience but 
also as a valuable aid to education, particularly in classroom or semi- 
nar-type settings. The following tapes in biology and medicine are 
available from AAAS as 5-inch open reels or as cassettes. If you decide 
to purchase some for your own pleasure or for classroom use, you will 
find the quality of the recordings excellent and the subject matter 
interesting and informative, perhaps providing some new ideas quite 
relevant to science and a changing American society. A complete list- 
ihg of AAAS audiotapes is available on request, free of charge. 

24-69 Biology and Sociology of Violence (I-Il) 137-72 Social Applications of Genetic 
57-70 Problems in the Meaning of Death (v.11) Knowledge (I) 
61-70 Advances in Human Genetics and Their 139-72 Conceptions and Alleviations of Aggression 

Impact on Society (I-Il) and Violence (I-Il) 

64-70 Human Cell Biology: Scientific and Social 140-72 Man-Environment Relations and Health 
Implications (I) (I.KIV) 

70-70 Chemistry of Learning andMemory (1.11) 165M-73 Psychodysleptics and Addiction- 

76-70 Mood, Behavior, and Drugs (I-IV) Marijuana (I) 
170-74 Biological Control of Populations (I) 

84-70 Separation and Depression: Clinical and 171-74 Biomedical Aspects of Aging (I-IV) 
Research Aspects () 176-74 Ethical and Public Issues in Amniocentesis 

103-71 Smoking and Health (I) and Biomedical Innovation (I-Il) 

118-71 Scientific Aspects of Contraception (I) 178-74 Food Additives: Beneficial or Deleterious? 

130-72 Genetics and Human Disease (III) 181-74 Neurobiological Mechanisms of Adaptation 

133-72 Human Learning Capacity in and Behavior (I-IV) 
Neurobiological Perspective (liv) 182-74 New Developments in Brain Function for 

135-72 Genetics, Man, and Society (I-Il) Speech Perception and Production (I) 

(The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash) 
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each 
symposium.] 

Prices: Single session symposium, $19.95 
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium. 
Approximate length of a single session is 3 hours. 

Please send me the following tapes: (check one) reel _________cassette. (Allow 3 to 4 weeks for delivery.) 

Tape No. Session No. Tape No. Session No. 

Tape No. Session No. Tape No. Session No. 

LI Check or money order enclosed (payable to AAAS-no cash) LI Please bill me (subject to $1.50 handling charge) 

Name 

Address 

City State Zip Code 

LI Please send me a complete listing of AAAS audiotapes. 

Department AT-7 

A A A S AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, NW., Washington, D. C. 20005 
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MATHESON SUPPLIES SPAN GASES 

FOR MOST TOXIC VAPORS... 

AND THE EQUIPMENT TO MAKE IT WORK 

To test or monitor for toxic gases 

C ' and vapors is a vital and difficult job, whatever the instrument that 
you use. 
The accuracy of your measure- 
ments is critical.., health and life 
itself are often in the balance. To 
ensure this vital accuracy you 
need a suitable zero gas and an 
accurate span gas to calibrate 

C' your instrument. Matheson supplies both zero 

or will custom blend to your 
gases and the widest variety of 
span gases. We offer both Primary and Certified Standards, requirements. 

But, an accurate mixture and high 
quality zero gas are not enough. 
Without the proper transfer 
system to carry the gas from the 
cylinder to your instrument you 
jeopardize the value of your work. 
A good regulator like Matheson '5 

3104 or 3800- constant pres- C Ij sure, metal diaphragm - coni- 
bined with the proper clean metal I 
tubing is a must. 
More important, Matheson sup- 
plies experience that you can draw if6 upon to keep your instrument working at peak efficiency, or to 
help you select the proper equip- 
ment for a new instrument. 
To improve your operation send 
for "Gas Mixtures, Facts and 

1 Fables." We discuss all this in 
detail and more. 

* 
? Lyndhurst, NI 07071 

Plants and Offices 
East Rutherford, NI 07073 Cucamonga, California 91730 
Morrow, Georgia 30260 Newark, California 94560 
Gloucester Massachusetts 01930 whitby, Ontario, Canada uN 5R9 
lolet Illinois 60430 Edmonton, Alberta, Canada T5B 4K6 
La Porte, Tesas 77571 B 2431 Oevel, Belgium 
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Fooci ! When abundant, it is wasted or treated as a commodity. 
When scarce, its distribution is a matter of life or death. 

During the past few years, serious shortfalls in world food production and distribUtion, along with Soaring 
agricultural prices, have posed some vital questions. Will ... 

population growth and rising affluence 
exceed the world's capacity to feed it- 
self? 

... we run out of land, water, energy? 

... applications of new agricultural technol- 
ogy yield essential benefits? 

These complex issues-and some solu- ' 

tions-are a major topic in SCIENCE. It has 
published numerous articles by a broad  - 

spectrum of agronomic and nutritional ex- * -  - 
ports. Now, more than 30 of these articles are '' 

collected in an important new compendium , - 

FOOD. 
Politics, Economics, Nutriticrn and Research. 

Originally published in various issues of 
SCIENCE, these thoughtful dissertations 
provide a close look at the "why" of the food Alur 

situation the influence of politics and eco- 
nomics. Nutrition, food production and distribution sentials that depend on renewable resources. 
are discussed. And, there are exciting revelations Edited and with an introduction by Philip H. Abel- 
as to the potential of 

son, FOOD: Politics, Economics, Nutrition and 
solar energy, nitrogen fixation, Research is provocative reading for everyone 
photosynthesis, and genetics concerned with today's and tomorrow's-food 

in meeting our need for food and many other es- supply. 

[?1 

ORDER Please send me _____________________copies of FOOD: Politics, Economics, 
Nutrition and Research 

FORM Casebound: ISBN 0-87168-215-X Paperbound ISBN: 0-87168-226-5 

LI AAAS members $1 1 .95 each LI AAAS Members $4.45 each 

LI Nonmembers $12.95 each LI Nonmembers $4.95 each 

LI Check/Money Order enclosed LI Bill me 

(Payable to AAAS) (None under $10, please) 

Name: ____________________________________________________________________ 

Address: _______________________________ 

city/state/zip: 

Mail to: AAAS Dept. FC-1 1515 Massachusetts Ave. NW. Washington, DC 20005 

L? 
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rlcw titlEs in BiomEdical_Rcscarch 

National Institutes of Health 

The first comprehensive review of current cancer detection Skeletal Maturity 
techniques including the newest nuclear medical methods. The Knee Joint as a Biological Indicator 
From liver, brain and breast scintigraphy to roentgeno- 
graphy, each diagnostic technique is carefully assessed for by Alex F. Roche 
safety and reliability. The Fels Research Institute 

168 pages 1975 $18.50 Howard Wainer and David Thissen 
The University of chicago 

Iron Metabolism Presents a completely new method for assessing the 
Physiology, Pathophysiology, Clinical maturity of the bones of the knee from birth to adulthood, 

based on the recognition and grading of a series of objec- Aspects, Therapy tive indicators-an approach that overcomes the difficulties 
by Ivan Bernt, M.D. posed by bones whose shapes or maturation patterns do 

not match the atlas standards. 
The latest theories on iron absorption, ferrokinetics, iron 374 pages 1976 $27.50 
storage, and excretion. Discusses various problems of iron 
deficiency, depletion, and overload, including a review of Regulation 
the diseases in which iron metabolism disturbances play a Hormonal of 
pathogenic role. Spermatogenesis 
approx. 500 pages 1976 $39.50 edited by Frank S. French 

and Shihadeh N. Nayfeh Pioneers in Neuroendocrinology University of North carolina 
edited by Joseph Meites Vidar Hansson 
Michigan State University Rikshospitalet, Oslo 
Bernard T. Donovan and E. Martin Ritzen 
Institute of Psychiatry, London Karolinska 5jukhuset, Stockholm 
and Samuel M. Mccann 
University of Texas, Dallas This up-to-date volume includes research on metabolism 

of androgenic hormones, binding to target cell receptors, 
virtually every area of modern neuroendocrinology is rep- transport mechanisms, and mode of action of androgens 
resented in these provocative personal accounts of the and follicle stimulating hormone (FSH) on the seminiferous 
events that led pioneering investigators to study relation- tubule. Spectal emphasis is placed on the control of Sertoli between the brain and the endocrine system. volume cell function, volume 2 in Current Topics in Molecular ships Endocrinology. 
1 in Perspectives in Neuroendocrine Research. 

327 pages 1975 $22.50 526 pages 1975 $39.50 

Atlas of Steroid Structure eight essential volumes 
Volume 1 Chemotherapy 
edited by William L. Duax and Dorita A. Norton edited by J. 0. Wiiiiams and A. M. Geddes 
Medical Foundation of Buffalo Volume 1: clinical Aspects of Infections 452 pages 

Volume 2: Laboratory Aspects of Infections 476 pages 
Volume 3: Special Problems in chemotherapy 428 pages Provides a systematic study of the crystalline structures of Volume 4: Pharmacology of Antibiotics 422 pages 

approximately 235 natural and synthetic steroid molecules, Volume 5: Penicillin and cephalosporins 410 pages 
plus concise reviews of the history of steroid structural Volume 6: Parasites, Fungi, and Viruses 442 pages 
research, the development of crystallographic and con- edited by K. Heilman and T. A. Connors 
formational analysis terminology, and the relationships Volume 7: cancer chemotherapy I 340 pages 
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Our compact NIN1.33 LETTERS 

micromanipulator . Metrically Speaking 

drives by hand or 
motorized In their editorial of 16 January (p. 141), Mina Rees and Arthur H. Livermore con- 

'joy StiCk . clude that scientists can help promote the 
use of the metric system by "scrupulously 
using the metric system themselves." A 
more appropriate title for their editorial 
might have been: "Kilometerst6ne legisla- 

Ideal for working at magnifications tion for a metric United States." 
up to 250X, the MM-33 provides coarse JAMES S. KANE 
movements in 3 planes (XYZ) plus fine Energy Research and 
movement in the thrust axis. Excursions 
calibrated in millimeters with vernier Development Administration, 
readings to 0 1 mm; final drive calibrated 20 Massachusetts A venue, NW, 
to 10 microns. Ball-bearing raceways Washington, D.C. 20545 
assure smooth, backlash-free operation. 
All controls aligned in sam vertical plane How paradoxical of Rees and Livermore 
permits use of several MM-33's side by side. to use the word "Milestone" in the title of 
Mounts on Flexbar or a variety of bases. their otherwise timely and informative 

Also available in a motorized version 
(MM-33M), with 'Joy Stick' remote unit for editorial regarding the signing of the 
vibration-free control of speed and Metric Conversion Act of 1975. Surely 
direction. For literature, write: Brinkmann "kilometerstone" would have been more 
Instruments, cantiague Rd., Westbury, appropriate, but since stone (plural) is 
N.Y. 11590. equivalent to 14 pounds avoirdupois in 

- D..h,bmnutn Great Britain, perhaps "metric rock" 
ME Eli WhEN 111111 would have the best choice. 

micromanipulators W. A. NELsON-REEs 
ROBERT B. OWENS 

Cell Culture Laboratory, 
Circle No. 136 on Reoders' Service Card School of Public Health, 

Naval Biosciences Laboratory, 
University of California, Oakland 94625 

We used milestone intentionally in our 
editorial to suggest subtly (too subtly?) 
that (i) the Metric Conversion Act of 
1975 is a significant step in the direction 
of a change in our system of measurement 
and that (ii) we do not at the same time 
have to purge our language of all non- 
metric referents. We expect that "mile- 

U U  stone" will remain an English idiom long 
ill after "mile" as a unit of measurement 

 U  ' -, -, has become archaic. 
The suggestion by Nelson-Rees and 

Owens that "metric rock" be substituted 

for "milestone" leads us to propose that 
we should "metrify but not petrify." Can 
we look forward to "metric rock" as a 

crop surveillance and the detec- THE VERSATILE SLIDE FILING new genre of modern music? 
We are pleased at the response to our 

terials-this new book fully ox- ETRIEVAL SYSTEM FOR editorial. Others besides Kane, Nelson- 
plores the myriad ways that space 100 OR 100,000 SLIDES Rees and Owens wrote and took us to 
exploration is contributing to the 
material well-being of man and adapts to your specific needs task for "milestone." We hope that they 
his Earth. Illustrated, and other scientists will heed the sugges- 

SEE 20 SLIDES AT A GLANCE tions in the last paragraph of the editorial 
* ROBERT B. LUCE, INC. . on VPD Slide-Sho Pages, molded of 

2000 N Street, NW, Washington, D.C. nslucent plastic for ways in which scientists and science 
* 20036 lightweight, rigid, tra 

ease send me postpaid a copy of THE with matte, light diffusing back panel. educators can help smooth the transition 
SATELLITE For 5PIN.OFF by Glinter Paul. file cabinets, ring binders, rear- of the United States to the metric system. 
I enclose $10.00.  Check D Money Order screen illuminators. 

Name______________________ ASK FOR FREE SAMPLE ARTHUR H. LIVERMORE 
* and brochure "Slide Filing Ideas" AAAS Office of Science Education, 
* Address H JOSHUA MEIER DIVISION 1776 Massachusetts Avenue, NW, 
* City _________State Zip I W.R. Grace & Co., North Bergen, NJ. 07047 Washington, D.C. 20005 
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Facile Optimism 

While I sympathize with the sentiments 
expressed by Philip H. Abelson in his edi- 
torial "Enough of pessimism" (9 Jan., 
p. 29), I cannot help feeling that unin- 

- S S - 6 . S - formed optimism confronts us today with 
much more serious dangers than the pes- 
simism which he deplores. In discussions 
of any of the serious problems which we - 

are facing (exhaustions of resources, de- - 

terioration of the environment, and so 

In 0.1 to 0.5m1 of -0.1 M NaOH solution forth) it is all too common to meet with the 
Carrier-free (-lid/mg) argument, "Oh well, man's ingenuity has 
>99% radionuclidic purity (<0.01% 1261) always found an answer in the past, so it is 
NEZ-033 $33/0.5-2mCi $50/5mCi to be expected that solutions to all of these 
$77/i Omci $1 1 0/2OmCi $1 27/25mCi problems will be found in the future." 
lodine-125 High Concentration Such blind confidence tends to minimize trace 

In -0.1 M NaOH solution analysis 
>35Omci/ml at highest concentration the urgency of meeting emergencies which 
carrier-free (--ilci/mg) may arise before long-range solutions are Look what it found in friend fruit fly. Once 

found. This reinforces the unfortunate re- again the unique capabilities of the new >99% radionuclidic purity (<0.01 % 1261) KEVEX X-ray energy speCtrometer have 
NEZ-033H $33/i -2mci $50/5mCi luctance of politicians to give the public given a scientist more analytical information 
$77/i Omci $1 1 0/2omci $1 27/25mCi bad news and to ask for sacrifices which about his sample than he anticipated. 
Iodine-i 25 Low pH might be necessary if the seriousness of Generally speaking, X-ray energy spectrom- 
In pH 8-10 aqueous solution crises is to be investigated. What we need etry (XES) has become an accepted technique 
>35OmCi/ml at highest concentration because it rapidly analyzes up to 81 ele- 
carrier-f ree (--1 7Ci/mg) in place of the paralyzing pessimism de- ments simultaneously and non-destructively, with little or no sample preparation. 
>99% radionuclidic purity (<0.01% 1261) scribed by Abelson is not the facile opti- However, when you have an analysis-quan- 
NEZ-033L $33/i -2mCi $50/5mCi mism of our advertising agencies but in- titative or qualitative-that calls for low con- 
$77/i Omci $1 1 0/2omci $1 27/25mci spiring leaders who are not afraid to de- centration detection in a small sample mass 

scribe the dimensions of the dangers with such as this fruit fly, it's beyond the scope 
of ordinary X-ray energy spectrometers. Only which we must deal and who are willing a high-intensity system with a secondary tar- 

to outline the manners in which they will get that emits pure mono-chromatic X-rays 
be overcome, even if such programs call with low background can produce results 

such as shown here. And only KEVEX has a for unpopular measures. high-intensity (2,000 or 3,000 watt) XES 
HERBERT MORAWETZ system for trace analysis in the less than 

Department of Chemistry, 100 parts-per-billion range for many ele- ments in organic matrices. That's why the 
Polytechnic Institute of New York, man with the fruit fly came to us. It might 

- pay you to do the same. Here's how to go 
* 5 Brooklyn 11201 aboutit: 

Phone (415) 697-6901. Ask for the APPLI- 
CATIONS DEPARTMENT. We'll discuss the 
possibility of a free feasibility study using 

Unsolvable Problems in Mathematics your sample. Don't be bashful; we want to 
hear from you. 

Iodine-i 31 If you'd like to peruse our literature first, 
In 0.1 to 0.5m1 of --0.1 M NaOH solution Most of mathematics can be formalized fine. Call, write or circle the number below 
1 2-25ci/mg by means of systems of axiomatic set theo- for a free brochure. 
>99% radionuclidic purity ry, such as that of Zermelo-Fraenkel (ZF), 

NEZ-035A $33/0.5-2mci $44/5mCi with specific axioms and rules of inference. 

$51/lOmCi $57/2omci $62/25mCi Statements in the formalism of ZF set * lodine-131 High Concentration theory may be either "provable" (from its KEVEX Corporation In --0.1 M NaOH solution 
500-75OmCi/ml at highest concentration axioms, using only its allowed rules), "dis- Analytical Instrument Division 

898 Mahler Road, Burlingame, CA 94010 
>99% radionuclidic purity provable," or "undecidable" (neither prov- Phone (415) 697-6901 
NEZ-035H $33/i -2mci $44/5mCi able nor disprovable). 
$51/lOmCi $57/2omci $62/25mci It has been suggested by Lynn Steen 

(Research News, 18 July 1975, p. 209) that 
/odine-125 and lodine-131 are a/so some famous unsettled conjectures, such as 
available as elemental lcd/ne, /cd/ne Fermat's last theorem, Goldhach's con- 
monoch/oride, and calibrated jecture, and the four-coloring of planar 
reference sources. 

maps, may fall into "the purgatory of per- 
petual undecidability." The axiom of 

LJ New England Nuclear choice and the continuum hypothesis are 
S49AibanySIreeI BosionMass 02116 known to be undecidable in ZE set theory, 
customer Service 61 7-482-g595 

provided that theory is consistent (no con- 
NcNcanadaLtd.Lachine,ouebec tradiction can be proved in it). It is indeed The KEVEX fruit fly multi-element analysis. Ob- 

NcNchemicaisonbH.oreieichenhainw.Gernany. possible that some of the above three ject: detect trace amounts of lead. Result: mini- 
mum detection for lead was found to be 5 nano- 

Circle No. 152 on Readers' Service Card conjectures are also undecidable in ZF grams. Also detected were iron, copper and zinc. 
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set theory. But, unlike the axiom of choice consort birds to the offspring of their new 
and the continuum hypothesis, the three mates. In his words, "One way to measure 
are all of a form such that, if they are not the frequency of true altruism is to give an- 
disprovable in ZE set theory, then they imals the choice of behaving altruistically 
are true. To show that this is the case, one or selfishly." This logic is sound provided 
can consider the statement that one basic assumption is met: the ani- 

Forallx,..., Xm,P(Xt,..., Xm)hOldS (I) mal in question must really have a 
where the x1 are positive integer variables "choice" it must be equally able to pro- 
and for each fixed x.Xm, the state- vid e parental care or to withhold it. 
ment P(x. xv) is decidable in ZF set Intensive studies of the endocrine basis 
theory. To say that statement (1) is false of reproductive behavior in birds have 
is equivalent to saying "There exist x,, shown a tight interrelationship between pa- 

,Xm such that P(x.Xv) fails" and rental behavior and hormonal state (2). 
so to "For some x. x,,, P(x As an individual bird progresses through 
Xm) is disprovable in ZE set theory" (the a breeding cycle, from initial courting 

- latter equivalence is "metamathematical," through nest-building activities and egg 
* U that is, expressed and proved outside of laying to incubation and feeding young, its 
* LI ANOTHER SIDE OF ZF set theory). Thus, to prove (outside of hormonal state changes sequentially. Visu- 
- MARIJUANA RESEARCH * ZE set theory) that such conjectures are al, auditory, and tactile information avail- 
* Length: 58 minutes - not disprovable in ZE set theory would be able during any one particular phase of the 

Price: $17.00 U to prove them (1) breeding cycle helps produce changes in the 

m An exclusive roundtable dis- RICHARD M. DUDLEY* underlying hormonal condition of the bird; 
m cussion (on tape) featuring - Department of Mathematics, these hormonal changes, in turn, alter the 

reknowned scientists from 
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attained the appropriate hormonal condi- 
EIVI. tion and became responsive to the young 

 nestlings in a foreshortened period. The 
lack of an immediate acceptance and feed- 
ing of the new young by most consort 
bluebirds thus need not imply anything M i x , 
about the presence or absence of altruistic 

* behavior. sha.ke, 
One can legitimately inquire about the 

ultimate adaptiveness of the particular hor- 
monal regulation system that mediates rotate. 
breeding behavior in songbirds. Why 
should there have evolved a system of 
checks and balances wherein stimuli from 

.M 7 one phase of the breeding cycle help to 
physiologically prepare the birds for the 
next phase? One possible explanation re- 
lates directly to the question of the evolu- 
tion of altruism versus selfishness. The 
system would serve to maximize individual 
reproductive fitness by minimizing any 

chance that a bird would accept any nest 
or provide parental care to offspring at a 
stage of development different from that of 
its own. This would minimize "wasted" pa- 
rental investment on young that are not ge- 
netically its own. This is a fascinating ques- 
tion, but not the one raised or tested by 

rAe LITO Power's study. MLMQ REMLIIIQ Whatever the ultimate selective forces 

THE shaping the hormonal regulation system, 
AT LOWEST we are left with interpreting the short-term parental behavior, behavior that is influ- 

EflIET enced by many proximate factors includ- 
LHun ing the hormonal regulation system itself. 

Since there is little reason to expect new 
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plications where only a small ological condition to maximally respond to  
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birds I studied were capable of behaving truism debate (references 1-4 in my report) 

Tuis com D act altruistically because they had not pro- in that all aspects of a bird's behavior can 
A gressed through all the stages of breeding be expected to reflect altruistic tendencies 

2-channel prior to hatching of young and thus were if birds are generally altruistic, and its con- 
not in appropriate hormonal condition to sideration allowed me to propose the by- 

peristaltic 
foster nestlings. pothesis Emlen paraphrases in his sixth 

pum p ivorks in Emlen bases his critique solely on feed- paragraph. I now amend my original by- 
oLe ing of nestlings while ignoring the critical pothesis (paragraph 15 of my report) to 

any posiLlon category of defense of young, mentioning state "the stepwise hormonal preparation 

 it costs it only in passing (his first sentence). For motivating the carrying out of successive 

aii my experiment to have been a genuine test stages of nesting in birds is a proximate ex- 

under $200. for altruism, it was only necessary that the pression of ultimate selection for reproduc- 
birds be capable of an altruistic response in tive selfishness, making altruistic errors in- 
one category of behavior, not in all cate- frequent." In its new form, the hypothesis 
gories considered. does not assume hormonal preparation is a 

Defense behavior was critical in my test necessary factor, only a motivating one. 
for altruism because all studied bird spe- In summary, Emlen's assertion that my 
cies are capable of giving alarm notes at experiment was not a genuine test for al- 
any time of the year (references 2-4 and 10 truism is without merit, even if we consider 
in my report), and male consorts gave his own criterion of sound logic, because (i) 

them during my experiments. Consorts in the category of defense of young, males 
were thus capable of both altruistic (de- were selfish when they clearly had the ca- 

fending) and selfish (not defending) re- pacity to be altruistic; and (ii) it has never 
- sponses. That male consorts only some- been demonstrated that courting males of 

times gave alarm notes, and did so in ap- any species are incapable of feeding young, 
parent response to the excitement of the fe- mate feeding suggests courting males are 

male parents they courted rather than to capable of feeding young, and incapacity 
the distress of the females' young, whereas to feed young whether present or not is 
male parents vigorously defended their irrelevant to the significance of observa- 
young (1), implies male consorts were not tions concerning the defense of young, on 

altruistic when they clearly had the capac- which my report primarily relied. 
ity to be altruistic. HARRY W. POWER 

Ismatec!  Emlen cites studies (his reference 3) Department of Biology, Syracuse 
Brinkmann presents ;' showing that adults of several species University, Syracuse, New York 13210 
theMini-Micro2/6,  which have not advanced through nest- 
a compact, single speed building or egg-laying stages attack or ig- References and Notes 

(synchronous motor) 2- 
channel peristaltic pump nore young experimentally presented to 1. Defense of young by male and female parent 

chromatography, them. He interprets this to mean that such mountain bluebirds includes giving alarm notes, 
for Column forcing fledged young to remain hidden when pred- 
liquid transfer and similar K adults are incapable of fostering young and ators are near, swooping at large mammals (for 

applications requiring accurate thus cannot be to feed them. His example, me), and chasing avian predators and expected small mammals (for example, American kestrels, 

flow rates. interpretation may be correct. But this re- Falco sparveri us; least chipmunks, Eutamias mini- 

The 2/6 works in any PO5i mus; and deer mice, Peromyscus maniculaius). 

tion, and it's small and light sult is also consistent with the inter- 2. I telephoned three avian physiologists (James R. 

enough to mount on a flexible pretation that such adults simply refuse to King, Robert A. Lewis, and Robert B. Payne) to find out whether they knew of any experiments 
support system. Minimal pulsa- care for young which they are capable of separating incapacity from refusal. They did not, 

tion is assured by six stainless- fostering. So far as I know, no experiment and agreed it is impossible to separate the alterna- 

steel free-wheeling rollers that are has separated incapacity-to-foster from re- tives with present evidence. 
I believe incapacity would be experimentally 

highly resistant to wear and corro- eparased from refusal by placing birds in a con- 

sion. The pump will accommodate fusal-to-foster, nor is it easy to separate text where feeding young would promote individual 

tubing from 0.19 to 12.0mm id. them (2). fitness but hormonal motivation was absent. This could be done by allowing birds to pass normally 
for a flow rate of 3 to 450m1 per It is possible that male consorts were ca- through the stages prior to hatching, and then 

channel per hour, depending on pable of feeding young. Feeding of adult eliminating their hormonal motivation by gona- 

the tubing used. The pressure females by adult males is a normal com- dectomy or some other treatment. Experimental birds would be compared with sham-operated eon- 
plate has a locking thumb screw ponent of breeding behavior in mountain t rols. If both groups fed young, hormonal motiva- 

for instant one-hand adjustment. tion would be shown to be unnecessary. Although 

For literature on the Mini- bluebirds from early courtship through in- simple in principle, this experiment would be prac- tically difficult because hormone titer would not 
Micro 2/6 and other Ismatec cubation, and it may also occur while fe- drop immediately, and hormone preparation 

Pumps, just write: Ismatec! males brood small nestlings (3). Is it pos- would have occurred in previous stages even if it 

Brinkmann, Cantiague Road, sible that courting males, capable of feed- were wholly absent during the nestling stage. But it 
is even more difficult to draw conclusions from the 

Westbury, N.Y. 11590. In Canada, ing adult females, are also capable of feed- experiments used as support by Emlen because 

50 Galaxy Boulevard, Rexdale . the birds were provided with neither a hormonal 

Ont. ing nestlings? If so, then the nonfeeding of motivation nor a context in which feeding of 
(Toronto), other birds' nestlings by male consorts is a young would have promoted individual fitness. 

.a./ Whether and how much hormonal preparation 

Ism areci refusal rather than an incapacity to feed. is required for birds to feed nestlings is further ob- 
Because I did not know whether male scored by observations of juveniles feeding nest- 

lings in maiy bird species, including mountain 
consorts were physiologically capable of bluebirds IA. F. Skutch, Condor 63, 198 (1961)1. 

3 I believe I witnessed a male consort feeding a wid- 
feeding nestlings, I did not attach as much - owed female with three nestlings during the course 

 A rn a  significance to consorts' nonfeeding of of my experiment. The male landed next to the 
perched female, each bird tumed its head toward 

nestlings as to their general nondefense of the other as though the female were accepting 
young. Feeding of nestlings was considered food, then both flew off. I was too far away to see if 

the male carried food or transferred it to the fe- 
because it is relevant to the overall al- male. 
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Introducing Quanta-Fluor 
 Bio-Rad's rapid, quantitative fluorescent 

immunoassay for lgG, IgA and 1gM. 
Quanta-Fluor answers the t1' requirements. One set of standards will growing need for rapid, precise and I.aLUanta-FIUOr II provide a standard curve for 10, 20, clinical and research applications. By IS 

reproducible globulin testing in both rapid Jj 50 or 200 simultaneous tests. coupling its Microbead Affi-GeITM solid if Va 
phase t?chnology with fluorometric Only 4 to 6 hours are required Quanta-Fluor 
analysis, Bio-Rad has succeeded in cre- to perform Quanta-Fluor determina- II 
ating a general laboratory test for glob- tions from start to finish using corn- is versatile. 
ulins with excellent sensitivity over a monlabinstrumentation. . .fluorometer, Quanta-Fluor can be per- 
wide operating range. Quanta-Fluor centrifuge and pipettes. Quanta-Fluor formed successfully using a wide van- allows quantitation of immunoglobulin is completed and off the bench in one ety of fluids, including cerebral-spinal levels in research samples as well as working shift. Abnormals can be re- fluid. Continuing research indicates 
standard serum-without modification, evaluated in the next series without that most fluids, pleural, arunionic and 
First, let's look at its principles: additional purchases or extra time. synovial fluids, for example, should be 

 F 1 1. Antibody to hu- testable without prior preparation. Any 
II man immunoglo- II Quanta-Fluor II standard serum sample and almost any 
10-ill bulins (A) is coy- quantitative. research sample should be testable with 

alently coupled to 'L 15 41 little or no pre-preparation . . . from 
small, hydrophilic 1,000 times below to 100 times greater 
beads (0) (Bio- Becausethe complexes formed than normal serum globulin levels - Rad Microbeads) to form a stable im- during the Quanta-Fluor reaction are and all simultaneously. munoadsorbent, very stable, they can be quantitated by 

and all of the im- standard fluorometric techniques. The if OA-lg 2. Sample is added reliance on operator interpretation of Quanta-Fluor test results is considerably reduced. sensitive andprecise;II munoglobulin in - IJ5 
the sample is if Tm 

O.A-lg bound to the solid II Quanta-Fluor II The coupling of fluorometric 
turn mumrnJ phase immunoad- II II analysis and solid phase immunoad- sorbent, because the immunoadsorbent economicat. 41 sorbent technology has yielded a tech- is maintained in excess. nique with unmatched sensitivity, ac- 

 3. Fluorescently- test is Quanta-Fluors initial cost per curacy and precision, Q-A-lgG--F lower than any other immuno- Quanta-Fluor is here now, 
F labelled monospe- globulin system, and the cost advan- tested and ready to go. For complete 

mixture and com- - 
cific antiserum (F) tage improves with increased testing information contact Bio-Rad at: O-A-lg is added to the 
bines with the an - ;j LA II I * 

tigen bound to the solid phase immu- 
noadsorbent. The amount of fluores- 
ently-labelled antibody attached is 32nd & Griffin Avenue/Richmond, CA 94804 directly proportional to the amount of , , Phone (415) 234-4130 
antigen bound to the solid phase irnmu- Also in: Rockville Centre, N.Y.; 
noadsorbent. Mississauga, Ontario; London; 

Milan; Munich; Sao Paulo, 
Q-A-lg 4. After separation from unreacted 
0-A materials the sta- 

ble complexes that 
0-AIg are formed can be 

quantitated by 
standard fluorometric techniques, The 
unique microbead support allows fluor- 
escence to be measured directly on sta- -, 

ble suspension of the immunoadsorbent. 

The use of the solid phase im- 
munoadsorbent allows easy separation 
of the reactants and resuspension for - 

analytical purposes, The Quanta-Fluor 
technique is of course comparable to ti 
currently available globulin testing - 
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All you may ever need 
to know about the 
SCIENCE If you've heard about the Science Citation Index, wondered how it works or compares 

with traditional subject indexes, 
CITATION here's your chance to get the full story. 

A new, comprehensive booklet discusses every 
IN D E X facet of this unique indexing system. And it's 

available to you without cost or obligation. 
but never Just off press, this booklet is full of facts, figures, 

theory and how-to-use-it information. For 
example, you'll find discussions of: found time 

* How the SQl? employs citation and 
Permuterm? subject indexing to avoid use 

to ask. of ambiguous terminology. 
* How the SCI covers over 90% of the 

significant scientific and technical 
journal literature. 

* What is citation indexing? 
* How the SC/s sophisticated, 

computer-based information 
processing reduces the time lag 

between original publication and 

V -.. indexing toabare minimum. * How to perform four basic types 
of literature searches-with 

sample indexing entries 
shown in detail. 

So if you want to know all 
about the Sd, now's the time 

to ask. Send for your free 
booklet or ask for any 

reasonable number you may 
need for your organization. 

I Please send me __________ I 
I , copies of your new booklet on the 
I Science Citation Index? without cost or obligation. I 
I I 

I Name 
I I 
I I 
I Organization I 
I I 
I I 
I Address I 
I I 
I I 

ZIP I 
I I 
I I 

Telephone I 
I I 

 ? I 
I Institute for Scientific Information? 
I 325 Chestnut St., Phila., Pa. 19106, U.S.A., Tel: (215) 923-3300, Cable: SCINFO, Telex: 84-5305 I 
L-.I.J 
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AMERICAN ASSOCIATION FOR What Is Agricultural Research? 
THE ADVANCEMENT OF SCIENCE The continual cacophony about agricultural research and its leadership 
Science serves its readers as a forum for the presentation voiced by persons outside the community of agricultural scientists and special- 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or ists leads those of us inside that community to wonder where our critics get their 
conflicting points of view, rather than by publishing only facts. One wonders if these critics have taken a close look at what is going on 
material on which a consensus has been reached. Accord 

all articles published in Science including these days in the laboratories, greenhouses, and field plots of our present-day ingly, __ editori- 
als, news and comment, and book reviews are signed and agricultural scientists. While pesticide critics capture most of today's media 
reflect the individual views of the authors and not official spotlights by suggesting there is a preoccupation with chemical pesticide re- 
points of view adopted by the AAAS or the institutions search, much more is under way in the agricultural sciences. 
with which the authors are affiliated. 

Critics suggest that agricultural research lacks leaders and accuse agricultur- 
Editorial Board al scientists of being "hired hands" of agricultural business. Before publicizing 

1976 
ALFRED E. BROWN FRANK PRESS that theme, they should look into the laboratories of our leading agricultural 
JAMES F. CROW FRANK W. PUTNAM scientists to see firsthand what is going on. To cite only a few examples, a group 
HANS LANDSBERG MAXINE SINGER . . . . . 
EDWARn NEY ARTHUR M. SoUIRES of scientists here at the University of California is trying to unravel the mys- 

teries of nitrogen fixation in order to improve the production of plant protein in 
1977 

WARD GooDENoUGH DONALD KENNEDY cereal and forage crops and utilize solar energy and nitrogen in the atmosphere 
CLIFFoRo GRoBsTEIN NEAL E. MILLER to replace the chemical fertilizers on which we are so heavily dependent. Anoth- 
H. S. GUTOWSKY RAYMOND H. THOMPSON er large group of researchers is studying the ecological relationships between in- 
N. BRUCE HANNAY 

sects both harmful and beneficial to plants and animals. Their hope is to define 
Editorial Staff and establish natural conditions that will hold populations of the harmful pests 

Ediior 
PHILIP H. ABELSON to nondestructive levels, thus leading to a reduction of the present pesticide load 

Publisher Business Manager in our environment. Still other scientists are seeking ways to reduce and alle- 
WILLIAM D. CAREY HANS NUssBAUM viate waste matters of agricultural production which accumulate in ground wa- 

Managing Editor: ROBERT V. ORMEs ter systems and in prime agricultural land. Food scientists are engaged in re- 
Assisiant Editors: ELLEN E. MURPHY, JOHN E. RINGLE search to improve the nutritional quality of processed food and are studying the 
Assistant to the Editors: RICHARD SEMIKLoSE problems of inadequate nutrition in the less fortunate segments of our society. 
News and Comment: JOHN WALSH, Editor: PHILIP M. Social scientists and agriculturists are working with rural communities and with 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, Roe- farm workers to help them develop more economically viable communities and 
ERT GILLETTE (on sabbatical), CONSTANCE HOLDEN, 
DEBORAH SHAPLEY, NICHOLAS WADE. Editorial Assistant, occupations. Our extension activities are directed toward improving knowledge 
SCHERRAINE MACK about nutritional well-being and about how to get the most benefit from home 

Research News: ALLEN L. HAMMOND, WILLIAM D. gardens and home-canned fruits and vegetables. 
METz, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. Basic research into the causes and nature of plant and animal diseases is un- 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- der way, with discoveries regularly being made which contribute to a better un- 
FIELD, JANET Kvoo derstanding of the nature and ultimate control of human diseases. For example, 

Cover Editor: GRAYCE FINGER last year our agricultural scientists identified a new disease causal agent, the vi- 
Editorial Assistants: JOHN BAKER, ISABELLA BOULDIN, roid, which may well be a causative agent for some of the mysterious human 

MARGARET BURESCH, ELEANORE BUTz, MARY DOREMAN, and animal diseases. 
SYLVIA EBERHART, JUDITH GIVELBER, CAITILIN GORDON, 
CORRINE HARRIS, NANCY HARTNAGEL, OLIVER HEAT- Work of this type absorbs a large part of the total resources available for re- 
WOLF, CHRISTINE KARLIK, MARGARET LLOYD, JEAN 
RocKwooD, LEAH RYAN, LOIS SCHMITT, YA Li SWIGART, search in agriculture. The scientists involved are motivated by their own cre- 
ELEANOR WARNER, ROBERTA WEDGE ative interest, and its expression in these new research directions has been abet- 

Guide to Scientific Instruments: RICHARD SOMMER ted and supported by the agricultural leadership that critics find so inadequate. 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- No disagreement should be found with the suggestion that the academic com- 

scription Records and Member Records: ANN RAGLAND munity accept its responsibilities with respect to the world food and job situ- 
Advertising Staff ations, and a review of recent literature and of world and national conferences 

Director Production Manager will demonstrate the strong effort being exerted in this direction. The aim is to 
EARL J. SCHERAGo MARGARET STERLING assure that expenditures of public funds on food and agricultural research are 

Advertising Sales Manager: RICHARD L. CHARLES one of the soundest investments in the future welfare of mankind that can be 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINs, N.J. 07076: C. made. With a projected increase of 2 to 3 billion mouths to feed in this world in 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGo, the next 25 years, peace will be in the balance unless hunger and starvation can 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. be overcome. Developing countries will need to place food development as high 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn 
Nance, ii N. La Cienega Blvd. (213-657-2772); DoRsET, or higher than national security and industrial development in their national 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- 
5581) priorities if they are to achieve economic stability. We are fortunate that the 
EDITORIAL CORRESPONDENCE: 1515 Massachu- past leaders of our nation placed food and agricultural development in such an 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- important place among our national goals. As the world's population rapidly 
4367; Business Office: 467-4411; Circulation: 467-4417; expands, we will have a renewed challenge to meet the need for food. We hope 
Guide to Scientific Instruments: 467-4480; News and Coin 
ment: 467-4430; Reprints and Permissions: 467-4483; Re' this challenge will be met with the help of our "nonagricultural" colleagues, 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- who perhaps have a greater understanding of the political and cultural barriers 
vancesci, Washington. Copies of "Instructions for 
Contributors" can be obtained from the editorial office, to the fulfillment of that goal. -J. B. KENDRICK, JR., Vice President ofAgricul- 
See also page xi, Science, 26 September 1975. ADVER 
TISING CORRESPONDENCE: Room 1740, Ii W. 42 tural Sciences, University of California, System wide Administration, Berkeley 
St., New York, N.Y. 10036. Phone: 212-PE-6-1858. 94720. 
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RocKwooD, LEAH RYAN, LOIS SCHMITT, YA Li SWIGART, search in agriculture. The scientists involved are motivated by their own cre- 
ELEANOR WARNER, ROBERTA WEDGE ative interest, and its expression in these new research directions has been abet- 

Guide to Scientific Instruments: RICHARD SOMMER ted and supported by the agricultural leadership that critics find so inadequate. 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- No disagreement should be found with the suggestion that the academic com- 

scription Records and Member Records: ANN RAGLAND munity accept its responsibilities with respect to the world food and job situ- 
Advertising Staff ations, and a review of recent literature and of world and national conferences 

Director Production Manager will demonstrate the strong effort being exerted in this direction. The aim is to 
EARL J. SCHERAGo MARGARET STERLING assure that expenditures of public funds on food and agricultural research are 

Advertising Sales Manager: RICHARD L. CHARLES one of the soundest investments in the future welfare of mankind that can be 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINs, N.J. 07076: C. made. With a projected increase of 2 to 3 billion mouths to feed in this world in 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGo, the next 25 years, peace will be in the balance unless hunger and starvation can 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. be overcome. Developing countries will need to place food development as high 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn 
Nance, ii N. La Cienega Blvd. (213-657-2772); DoRsET, or higher than national security and industrial development in their national 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- 
5581) priorities if they are to achieve economic stability. We are fortunate that the 
EDITORIAL CORRESPONDENCE: 1515 Massachu- past leaders of our nation placed food and agricultural development in such an 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- important place among our national goals. As the world's population rapidly 
4367; Business Office: 467-4411; Circulation: 467-4417; expands, we will have a renewed challenge to meet the need for food. We hope 
Guide to Scientific Instruments: 467-4480; News and Coin 
ment: 467-4430; Reprints and Permissions: 467-4483; Re' this challenge will be met with the help of our "nonagricultural" colleagues, 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- who perhaps have a greater understanding of the political and cultural barriers 
vancesci, Washington. Copies of "Instructions for 
Contributors" can be obtained from the editorial office, to the fulfillment of that goal. -J. B. KENDRICK, JR., Vice President ofAgricul- 
See also page xi, Science, 26 September 1975. ADVER 
TISING CORRESPONDENCE: Room 1740, Ii W. 42 tural Sciences, University of California, System wide Administration, Berkeley 
St., New York, N.Y. 10036. Phone: 212-PE-6-1858. 94720. 



" I lookEd AT TINE bEST MICROSCOpES. 
MONET AN buy ANd bOUIIT A BA1p1AN?' 

No other research quality laboratory 
microscope gives you so much for multitude of uses because of its modularity. 
so little. You see better, you see - Design your own personal Balplan for clinical, 
more because of Baiplan's flat research and educational applications from 
field, infinity-corrected optical 
system. Crisp, sharp image defi- 
nition extends edge to edge over 
the entire, large 20mm field of 
view. Contrast, resolution and 
color correction are the best ob- 
tamable due to new fluorite opti- ' - 

cal elements and newly developed 
vacuum coatings. Photomicrography The Baiplan experience is truly exciting. See 
is richly rewarding when for yourself. Write for a free aatplan catalog 
you're using Balplan. And (#3I2411) and a free demonstration in your 
Balplan's exclusive sus- 
pended inner arm insures 
vibration-free images with 
positive stability. There is 
never any image drift. 

Write to Bausch & Lomb, Scientific Optical Products Divison, 20702 Bausch Street, Rochester, N.Y. 14602 
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Which DhichiI Drinkmaum 
Rotary Evaporator 
should you get? 

We make the choice hard, 
to make the extraction easy. .,.,. 

Bichi/Brinkmann offers rotary evaporators 
in a variety of models to facilitate all types 
of extractions. 

There is a rotary evaporator i - - 

for volumes as small as 5 ml, / 
and Pilot Plant Models for volumes 
as large as 501. In between, there are .-... - . 

models with variable speed electronic...S.V 
motors, sparkless induction and explosion- 

proof motors, quick-action jacks, 
stainless- steel heating baths, and 
a wide selection of flasks, condensers 
and accessories. 

If the rotary evaporator you need For evaporations, organic 
is not shown here, you'll find it in the . . . synthesis, and analysis of 
new B(chi/Brinkmann brochure. For - - volumes 5 to 100 ml. 
your copy, write: BOchi Division, Rotates at 150 r.p.m. All 

- Brinkmann Instruments, Cantiague .. Comes with 4 evaporating 
Road, Westbury, N.Y. In Canada: 
50 Galaxy Boulevard, Rexdale . plus extra vacuum seals. 

(Toronto), Ont. 
IJ Dichi/Dtinkiuann 

Rotavapors 

Has fully transistorized - 

.--..-....... 
ROTAVAPOR EL 
Specially designed distribution head 
with built in duct permits applications 
not possible with other rotary 
evaporators. Also has electronically 
controlled motor, quick-action jack 
and stainless-steel heating bath. 

ROTAVAPOR R 10 
Designed for large volume applications ROTAVAPORR-5OEX U 

Has 10 liter flasks, mechanical lift, electronic  Explosion-proof Pilot Plant Model for large 
speed control (10 to 150 r.p m) and volume extractions 50 liter capacity flasks, 

thermostatically-controlled heating bath high throughput of solvent variable speed motor. 
For batch or continuous-feed operations For batch or continuous feed operations. 
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Spinal Fluid Control 

Spinal Fluid Control is a freeze-dried 
material prepared from human cerebrospi- 
nal fluid. It reconstitutes rapidly and is 
ready for use 5 to 10 minutes after rehy- 
dration. It is clear, colorless, and free of 
particulate matter. Reproducibility is en- 
hanced by the absence of inhibitors, stabi- 
lizers, or other nonintrinsic constituents of 
spinal fluid. Assay values are provided by 
quantitative methods for chloride, glucose, 
and total protein content. Cellulose acetate 

Dilutor-Dispenser Linear Accelerator for Cancer Treatment electrophoresis values for prealbumin, al- 
bumin, and alpha-l, alpha-2, beta, and 

A single-stroke Repipet dilutor oper- The Clinac 6X is a 6-million-electron- gamma globulins are also included. Ortho 
ates with but a single action, thereby volt unit for radiotherapy. It offers a 50 Diagnostics. Circle 772. 
eliminating separate manipulations for as- percent increase in energy output over the 
piration and dilution. Lifting the plunger previously offered Clinac 4. Radiation in- 
causes aspiration and pressing it down de- tensity is 225 rads per minute and its focal Tissue Processor 
livers the fluid with 1.5 percent accuracy spot is less than 2 millimeters in diameter. 
and 0.5 percent precision. Four models are Dosage is continuously adjustable from 70 Tissue-Tek II features timing controls 
available and they will handle all reagents rads per minute to the maximum and full to regulate dehydration, fixation, clearing, 
except hydrofluoric acid. Labindustries. rotation around the patient is possible. In and impregnation for periods up to 50 
Circle 768. arc therapy, dose rates may be controlled hours if necessary, Stainless steel per- 

from 0.5 to 3.0 rads per degree for com- forated tissue baskets, capable of carrying 
plete arcs up to 360 degrees. The treatment up to 50 cassette-type containers, are agi- 

Filtration of Microorganisms and field is from 0 to 32 centimeters at an 80- tated in a circular motion (bidirectional) to 
Particulates centimeter distance from source to skin, ensure thorough penetration of each tissue 

Intensity variation is less than 3 percent. during an operation. Tissue baskets may 
Microporous filters are made of a homo- Varian Associates, Radiation Division. be used in tandem for large loads. There 

geneous cellulosic matrix with uniform Circle 767. are two paraffin baths; each has its own 
pore structure. They are available with two thermostatic control. Lab-Tek Products 
pore sizes commonly required in biomedi- Division, Miles Laboratories. Circle 770. 
cal laboratories: 0.2 micrometer or 0.45 Monitor for Blood Volume 
micrometer. They are available in sizes 
that will fit existing filtration equipment. The Polyscribe plethysmographic hemo- Dispenser-Dilutor 
They are resistant to shrinkage and crack- dynamic analyzer simultaneously records 
ing when autoclaved. Applications include blood volume changes in all four limbs. It Microdrop-I is a semiautomated dis- 
any operation where bacteria or particu- has an integral four-channel chart record- penser designed to deliver quantitative vol- 
late materials must be filtered out. Ami- er with a constant chart speed. The four umes of a single reagent into the wells of a 
con. Circle 769. cuffs are connected to a common manifold microtiter plate, one row at a time. It is 

for sphygmomanometric monitoring. Each equipped with a precision eight-tip dis- 
cuff has its own pressure transducers, pres- pense manifold and a l-cubic-centimeter 

Test Tube Rotator sure shut-off, and vent. The sensitivity of Cornwall continuous pipetter. If a 5-cubic- 
the transducers and coupling to high-gain centimeter Cornwall syringe is substituted, 

A rotator with a disk-shaped head has amplifiers permit operation at low pres- the unit will handle volumes of 0.2 to 0.3 
an integral clutch drive. Thus, test tubes sure. Standard cuffs are for adults, but milliliter for micro cell cultures or for 
may be inserted without stopping the mo- other cuffs are available. Stoelting. Circle Coombs washing procedures. The system 
tor. Up to 40 tubes of the lOto l6by 100- 773. may be autoclaved. Cooke Laboratory 
millimeter size or 24 tubes up to 150 milli- Products. Circle 774. 
meters long may be accommodated. 
Double-bend design feature assures long Dry Heat Bath 
life of spring clips. Speed is variable from Blood Flow System 
1/5 to 60 revolutions per minute. The Model DB-4 Driblock operates in the 
angle of the disk is adjustable and various range of 300 to 4500C. It eliminates the Model 5P2204 requires two steps, con- 
heads are interchangeable. Kraft Appa- evaporation, fuming, and condensation nection of the flow probe and turning the 
ratus. Circle 778. that often occur with liquid baths. Appli- device on, neither of which requires cali- 

__ - cations include melting and boiling point bration. A null meter indicates whether the Newly offered insirumensation, apparatus, and labo- 
ratory materials of interest to researchers in all disci- determination, wet ashing, Kjeldahl tests, probe size is improper or whether the yes- 
plines in academic, industrial, and govemment organi- and others in which sample temperature sel has been prepared properly. Zero blood 
zations are featured in this space. Emphasis is given to 
purpose, chief characteristics, and availability of prod- control is a requisite. The heater unit has flow is automatically determined without 
ucts and materials. Endorsement by Science or AAAS a control chamber which holds three of the vessel occlusion. Electronic artifacts are 
is not implied. Additional information may be ob- 
tained from the manufacturers or suppliers named by interchangeable block inserts. Aluminum damped out and digital readout ensures 
circling the appropriate number on the Readers' 5cr- alloy blocks are available in 12 different precision. Pulsatile flow or mean flow vol- 
vice Card (on pages 810A and 874A) and placing it 
in the mailbox. Postage is free-RICHARD G. SOMMER hole sizes. Techne. Circle 777. umes may be monitored. With a select 
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purchase ofone small mitacle. 4,* %il 

.Also.free, any five of.15 popu.lar You also get a proven.fully p.ro- summer's Apollo.-Soyuz link-up. 
If you've.witedforapri&b.teak programs ft.om our.HP65 User's . grammable calculator with a tested Library. . . Magnetic Card Reader, five User- to get your HP-65 your rime has corn 

That.represe.nts $19.5 Definable keys, 51 preprogrammed Here's how.to take.advanra.ge.of tNs 
worth of software functions and operations and a offer; (I)C.all toli-free 800.38 

.And it points up one thi.'ng that superior editing capability..922 (jn.(jf.00a66Zmi9862) f 
sets our HP.65 Fully Programmable Not to mention an uncompromis- an HP de.ler neary. 12YB.iJry an . . i65 from him b.efore Ari1.30 19 
apart fro.m all oth.er calculators; our irig approach to 
extensive line of software. calculator design, (3) Send us the free. order 

Not only do we offer the Applica- assembly and form you'll find in the box. 
tion Pacs shown above; we also offer support-three . Also, in the box, complete 
an expanding library of user-created of the reasons - - descriptions of the 14 Application Pa 
HP-65 programs itemized in catalogs behind NASA and 15 User's Library programs to 
sent periodically to subscribing owners. selection of - - - . help you make your choice. 

Youget a year's subscription free. the HP-65 ... 

The current catalog contains more than for last  "  ,- 

4,000 programs, grouped according HEWLETTPACKARL) 
to discipline. -, Dept Sessndserswfroml72offic 65eoun  14. 
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probe in the proper position, heart stroke 20 centimeters. Other custom versions are coagulant. Becton, Dickinson. Circle 782. 
volume may be recorded with this device, available. Laboratory Glass Apparatus. Isolines serves as a catalog and news or- 

Gould, Statham Instruments Division. Circle 780. gan. The current issue features liquid scm- 
Circle 775. tillation counting media and gel elec- 

trophoresis equipment among others. Iso- 
Computerized X-ray Scanner lab. Circle 783. 

Blood Bank Rooms Colysagraph Blood Plasma A nalyzer in- 
Tomoscan can produce a high-quality cludes 12 charts illustrating the diagnostic 

Blood banking in environmentally con- image in 30 seconds. Through comput- analyses that the device performs. Damon/ 
trolled storage rooms is now available on a erized axial tomography, thousands of nar- IEC. Circle 784. 
custom-design basis. Size, temperature row x-ray beams are used to scan an entire Comments has a lead article on PDT 
range, and utility specifications are among body or a section of the body for diagnos- disulfonite, a sensitive reagent for iron. 

the characteristics that may be selected. tic purposes. Computer analysis of the im- U.S. Biochemical. Circle 785. 
Others include capacity, shelving, refrig- ages obtajned reflect the composition of Fluorometry and A utomation, the Ap- 
eration, backup refrigeration, and in- the organs scanned. Primary use is for the plications ... the Advantages discusses 
ventory systems. Choices of temperature detection of cerebral anomalies such as fluorometric principles and how they 
capacity include such standards as 4, -30, brain tumors. North American Philips. may be enhanced through automation. 
and -800C. Audible and visible safety Circle 776. Turner Associates. Circle 786. 
alarm and temperature recording systems Molecular Products News offers an ar- 
are also available. Forma Scientific. Circle tide on dialysis and ultrafiltration to in- 
771. Literature troduce a line of apparatus for these opera- 

tions. Spectrum Medical Industries. Circle 
Immersion Oil and lhe Microscope is a 787. 

Tissue Pulverizer 12-page booklet devoted to applications Fluorescence News discusses the effect 
and theoretical aspects of oil-immersion of silver and mercury ions on the lumi- 

The auto-pulverizer may be used with microscopy. R. P. Cargille Laboratories. nescence of tryptophan and proteins. 
liquid nitrogen, Dry Ice, or Dry Ice and Circle 756. American Instrument. Circle 788. 
acetone. The entire sample is confined and Macromel Rockwell-Type Hardness Drug Abuse Assay Kits are the subjects 
no pulverized tissue particles are lost dur- Tester is a 4-page brochure with complete of a four-page brochure. Diagnostic detec- 
ing processing. Tissue blocks 1 by 2 centi- design specifications and a description of tion of opiates, barbiturates, and metha- 
meters may be reduced to particles 1 milli- available accessories. A. Buehler. Circle done in urine is featured. Coulter Diagnos- 
meter or less in diameter. If liquid nitrogen 758. tics. Circle 789. 
is used, muscle and skin tissues are easy to An Introduction to Software and Con- T-4 RIA Kit is devoted to reproduc- 
handle. If Dry Ice or Dry Ice and acetone sultants presents sections on standardized ibility, clinical efficiency, quality control, 
is used, kidney, bladder, intestine, spleen, software, customized packages, advan- specificity, sensitivity, and standards. 
liver, and heart tissues may be processed. tages of independent consultants and a Amersham/Searle. Circle 790. 

Glaseal Division, Thermovac. Circle 781. glossary. Hewlett-Packard. Circle 759. Dispensette, the Indispensable Dis- 
Nuclear/Medical Equipment and Ac- penser is described in a pamphlet devoted 

cessories are listed in an extensive catalog, to applications and product specifications. 
Pupilloineter and Photostimulator Research, clinical, and some industrial ap- Bio-Rad Laboratories. Circle 791. 

plications are served. Eon Nuclear-Medi- Bridge the Gap is a 16-page catalog of 
Model 1050S-B binocular television pu- cal Instruments. Circle 761. available government publications in many 

pillometer is designed for real-time mea- Thin-Film Optical Filter Guide consists fields of science and technology. National 

surement and display of the absolute di- of a filter guide, stock interference filters, Technical Information Service. Circle 792. 
ameter of both pupils, simultaneously or custom-made interference filters, stock op- Digitem Systems for Data Acquisition, 
individually. Applications include clinical tics, and instruments and optical accesso- Telemetry and Control is a brochure that 
diagnostics, drug-effect studies, behavioral ries. Corion. Circle 762. includes applications and modular com- 
testing, and other ophthalmologic work. Tachophor and Analytical Isotachopho- ponents. EX Systems. Circle 793. 
The series 1100 Photostimulator permits resis describes a new instrument for high- Direct Writing Recorders is devoted to a 
beams of light of known frequency, pulse speed analysis of proteins, peptides, amino line of strip-chart recorders of various de- 
width, focus, diameter, and intensity to be acids, metabolites, fatty acids, and even signs and capabilities. Esterline Angus In- 
used with the pupillometer. Whittaker, some metal ions. Ionic species are sepa- strument. Circle 794. 
Space Sciences Division. Circle 779. rated on the basis of their net mobilities in Application of Optical Instrumentation 

the system. LKB Instruments. Circle 763. in Medicine IV is a 432-page volume re- 
Semi-Circular Recorder for Viscosity is porting a September 1975 symposium. The 

Enzyme Reactor devoted to a device that converts the vis- price is $36 per copy. Society of Photo- 
cosity signals obtained by a sensor into a Optical Instrumentation Engineers. Circle 

A fully jacketed column is available for circular chart. Norcross. Circle 765. 795. 
continuous operation of immobilized en- Substrates for Electron Microscopy is a Calculator Application Summary 
zyme and affinity chromatography reac- revised price list for Formvar and carbon (5952-8976) relates structural analysis of 
tions. The substrate inlet tubing is encased substrates. Ladd Research Industries, three-dimensional space frames and the 
within the temperature-controlled water Circle 766. HP9830 calculator. Hewlett-Packard. 
jacket, which permits the substrate to be Improved Media for Blood Culturing Circle 796. 
maintained at the same temperature as the describes Columbia broth, thioglycollate Infrared Methods of Analysis features 
enzyme support bed. Reactor columns are medium, and Trypticase soy broth all with determination of deuterium oxide in water. 
available in standard sizes of 3, 5, or 7.5 by SAS (sodium amylosulfate) as an anti- Wilks Scientific. Circle 797. 
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* . . from th. original pioneer laboratory, a single, special 
source of supply for ALL your venom needs. 

VENOMS... produced by Miami and more venom fractions to our 
Serpentarium, with that "made in ever-expanding inventory. 

America" label, are internationally Currently, Cobratoxin, Alpha and 
recognized and used by the Beta Bungarotoxin and many 

world's leading toxicologists and others are available for immediate 
chemists. UNIFORMITY, shipment, usually within 24 hours 

STABILITY, SECURITY.., are the of your order. MAKE IT 
standard watch-words for every PURETOlN... EVERY TIME! 

technical system and every When you buy direct from the 
practical procedure at Miami World Famous Miami Serpentarium 

Serpentarium Laboratories! You Laboratories you KNOW you're 
can depend on Miami buying homogenous products of the 

Serpentarium for your most purity. Choose from over 150 
exacting research and laboratory species. - - write for the complete 

TARIUM 
requirements. product and price list ... and order SE lEN LABORATORIES CHROMATOGRAPHIC with confidence from the original, 

LABORATORY.., this facility is pioneer laboratory... Miami 12655 South Dixie Highway, Miami, Florida 33156 
constantly at work adding more Serpentarium. Phone: 305-235-5722 

Circle No. 318 on Readers' Service Card 

Clean Fuels from Coal Gasification 
High Sulfur Coal for Generating 

Electricity 
Nuclear Electric Power 
Energy Choices that Europe Faces 
Geothermal Electricity Production 
Solar Energy by Photosynthesis 

Use, Conservation, and Supply Solar Energy Utilization by Physical 
Methods 

Edited by and with an introduction Power, Fresh Water, and Food from 
by Philip H. Abelson. AAAS is Individual Self-Sufficiency in Energy Cold, Deep Sea Water 
pleased to announce the avail- Food Production and the Energy Crisis Windmills: The Resurrection of an 
ability of a collection of enduring Energy Use in the U.S. Food System Ancient Energy Technology 
and readable articles, designed to Prognosis for Expanded U.S. Methanol: A Versatile Fuel for 
help the individual seeking to Production of Crude Oil Immediate Use 
understand and cope with the Oil and Gas Resources Hydrogen: Its Future Role in the Oil Shale: A Huge Resource of Nation's Energy Economy 
energy problems we face. The Low-Grade Fuel Energy Storage: Using Electricity More 
articles, which originally appeared Problems of Expanding Coal Efficiently and Developing Advanced 
in Science during 1973-1974, Production Technologies 
provide a wealth of information on???-?- 

energy problems as they affect and j Order Form 
are affected by people and institu- j Please send me ENERGY: Use, Conservation, and Supply. 
tutions, by existing and potential I -______ casebound copies. Retail price $12.95; 
resources, and by developing AAAS member price, prepaid $11.95. 

technology. paperbound copies. Retail price $4.95; 
______________________________________ AAAS member price, p repaid $4.45. 
Among the subjects discussed are: I Check or money order enclosed Lii Please bill me LII 
Low-Cost Abundant Energy: Name____________________________________________ _______ 

Paradise Lost? I 
Efficiency of Energy Use in the Address_______________________________________________________ 

United States City State. Zip Code______________ Send orders to: AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 
Energy Conservation 1 DepL EC-1, 1515 Massachusetts Avenue, NW., Washington, D.C. 20005 
Conservation in Industry 
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________________________________________ BOOKS RECEIVED Washington, D.C., 1974 (available from the Su- 
perintendent of Documents, washington, D.C.). 

AN INTRODUCTION TO BIOINOR (Continuedfrom page 846) xvi, 234 pp., illus. + maps. Paper, $7.15. Na- 
GANIC CHEMISTRY edited by David tional Park Service Scientific Monograph 5c- 
R. Williams, The Univ. of St. Andrews, Quasi-Periodic Solutions. Yusuke Hagihara. ries, No. 3. Japan Society for the Promotion of Science, Electronic Circuits and Systems. Robert King. 
St. Andrews, Scotland. (23 Contribu- Tokyo, 1975. Two volumes. xvi, 1244 pp.' illus. Haisted (Wiley), New York, 1975. xiv, 356 pp., 
tors) Designed to provide an introduc- $98. illus. $13.50. 
tion to the field of metal ions in The Centenarians of the Andes. David Davies. Energy and World Politics. Mason Willrich 
biological systems, this book demon- Anchor/Doubleday, Garden City, N.Y., 1975. with Joel Darmstadter and four others. Pub- 

xvi, 150 pp. + plates. $6.95. lished under the auspices of the American So- 
strates that bio-inorganic chemistry is Chemistry of the Atmosphere. Murray J. ciety of International Law by Free Press (Mac- 

a living, expanding subject that is both MeEwan and Leon F. Phillips. Halsted (Wiley), millan), New York, and Collier Macmillan, 
interesting and challenging. Sections New York, 1975. x, 302 pp., illus. $29.50. London, 1975. xvi, 234 pp. $10. 
describe the three natural divisions of The Chemistry of the Hydrazo, Azo and Az- Environmental Isotope Data No. 5. World 
the field: general principles of bio-in- oxy Groups. Saul Patai, Ed. Interscience Survey of Isotope Concentration in Precipi- (Wiley), New York, 1975. Two volumes. illus. tation (1970-1971). International Atomic Ener- 
organic chemistry, experimental meth- xiv + pp. 1-598 and xiv + pp. 599-1190. $84. gy Agency, Vienna, 1975 (U.S. distributor, Uni- 
ods used to produce the facts that gave Child Personality and Psychopathology. Cur- pub, New York). xx, 312 pp. Paper, $14. Techni- 
rise to these principles, and application rent Topics. Vol. 2. Anthony Davids, Ed. Wiley- cal Reports Series No. 165. 
of these principles to medicine. '76, Interscience, New York, 1975. xii, 256 pp., illus. The Exploding Cities. Peter Wilsher and $16.95. Rosemary Righter. Quadrangle (New York 
416 pp. (6 3/4 X 9 3/4), 341 ii., 62 Classical Electrodynamics. John David Jack- Times), New York, 1975. 238 pp. + plates. 
tables, $24.50 son. Wiley, New York, ed. 2, 1975. xxiv, 848 pp., $8.95. 

illus. $20.95. Flowcharting. Programming, Software Dc- 
HUMAN ECOLOGY AND SUSCEPTI- The Coca Leaf and Cocaine Papers. George signing, and Computer Problem Solving. Ber- 
BILITY TO THE CHEMICAL ENVI- Andrews and David Solomon, Eds. Harcourt nard B. Bycer. Wiley, New York, 1975. xvi, 272 Brace Jovanovich, New York, 1975. x, 372 pp. pp., illus. Cloth, $13.95; paper, $9.95. 
RONMENT (5th Ptg.) by Theron G. $13.95. The Food and Health of Western Man. James 
Randolph, The Swedish Covenant Hos- Crowding and Behavior. Jonathan L. Freed- Lambert Mount. Halsted (Wiley), New York, 
pital, Chicago. How safe is our present man. x, 178 pp. Trade edition, Viking, New 1975. xii, 270 pp., illus. $14.95. 
chemical environment? To what ex- York, 1975. $8.95. Educational edition, Free- The Food in Your Future. Steps to Abun- man, San Francisco, 1975. Paper, $4.50. dance. Keith C. Barrons. Van Nostrand Rein- 
tent does it contribute to chronic Crucial Experiments in Modern Physics. hold, New York, 1975. xii, 180 pp., illus. $7.95. 
illness? How much do we know about George L. Trigg. Crane, Russak, New York, Fusion Reactor Design Problems. Proceedings 

the long-term effects of the by-pro- 1975. x, 142 pp., illus. Paper, $4.95. Reprint of of a workshop, Culbam, England, Jan. 1974. In- 
ducts of progress? This synthesis offers the 1971 edition. ternational Atomic Energy Agency, Vienna, 

Cultural Geography on Topographic Maps. 1974 (U.S. distrihutor, Unipub, New York). x, 
a set of answers to these questions. Karl B. Raitz and John Fraser Hart. Wiley, 542 pp., illus. Paper, $25. Nuclear Fusion Spe- 
Major chemical incitants are described New York, 1975. 140 pp., illus. Looseleaf, cial Supplement 1974. 
along with their most common $12.95. Geometric Functional Analysis and Its Appli- 
sources. The author explains the diag- The Cybernetics of Human Learning and Per- cations. Richard B. Holmes. Springer-Verlag, 

formance. A Guide to Theory and Research. New York, 1975. x, 246 pp. $16.80. Graduate nostic routine of comprehensive envi- Gordon Pask. Hutchinson, London, 1975 (U.S. Texts in Mathematics 24. 
ronmental control, shows how finding distributor, Crane, Russak, New York). 348 pp., The Grasses of Texas. Frank W. Gould. 
and avoiding the inciting causes of illus. + plates. $23.50. Drawings by Valloo Kapadia and others. Pub- 
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RESEARCH NEWS Health Foundation in Walnut Creek, Cali- RESEARCH NEWS 

fornia, is another large prospective study 
(Coniinuedfrom poge 840) concerned with the side effects of oral con- (Condnuedfrom page 842) 

significant, and women who did not have traceptives. According to Savitri Ramcha- Mathematicians are also using varia- 
their first pregnancy until their late ran, the study director, it involves a total of tional inequalities to solve optimal stop- 

twenties. Finally, women who took the pill 18,000 women who have participated in the ping problems, which are stochastic prob- 

for 2 to 4 years appeared to have a some- program for up to 7 years. Because of the lems derived from economics. These prob- 
what higher incidence of breast cancer rarity of cancer in women of reproductive lems, unexpectedly, turn out to be equiva- 

than women who took it for less than 2 or age-probably no more than one case per lent to moving boundary problems. An 
more than 4 years. Paffenbarger said that 1000 women per year-Ramcharan says optimal stopping problem considered by 

these data may indicate that contraceptive that they are just now accumulating Friedman and his colleague Robert Ander- 

pills accelerate the development of pre- enough cases to give statistically signifi- son of the University of Pittsburgh involves 

existing but undetected cancers, rather cant results. It will be several months be- quality control in a manufacturing plant. 

than initiating the development of new fore an analysis of the data is completed. Two products are made by a machine: 
cancers. Because of the importance of questions product A, which is a good product, and 

Other studies have not uncovered any concerning the effects of oral con- product B, which is made when the ma- 
relationship between oral contraceptives traceptives on cancer incidence, Heinz Ber- chine goes haywire but which cannot easily 

and breast cancer. One of the largest of endes of the National Institute of Child be distinguished from product A. The di- 
these is a prospective study including Health and Human Development rector of the plant loses money each time 

23,000 women that has been conducted (NICHD), the institute with primary re- he checks the machine to determine wheth- 

since 1968 by the Royal College of General sponsibility for research related to oral er it is making product A or B. On the oth- 
Practitioners in England. This study and contraception, wrote to all the investiga- er hand, he also loses money if he does not 

several others have also shown that there is tors under contract to NICHD to deter- check and product B is made but not de- 

a decreased incidence of benign breast dis- mine whether they had collected data that tected. The question, then, is how often 

ease in pill users. Since benign conditions might provide answers. Unfortunately, should he check the machine so as to mini- 
predispose to breast cancer, this means most investigators did not have appropri- mize his costs? The question is a stochastic 

that the pill may actually be protective for ate data. Conducting epidemiological stud- one because there can be only probabilistic 

some women. ies that are large enough to produce statis- estimates of how often the machine will go 
tically significant results in a reasonable haywire and make product B. Friedman 

The Walnut Creek Study period of time is difficult. Thus, it may be a and Anderson showed that such optimal 

In the United States, the Walnut Creek while before there is a definite answer to stopping problems can be transformed into 

Contraceptive Drug Study carried out un- questions about the pill and cancer. variational inequalities. They are solving 

der the auspices of the Kaiser-Premanente -JEAN L. MARX these inequalities with analytical tech- 
niques. 

J. L. Lions and Alain Bensoussan of the 
Institut de Recherche d'lnformatique et 

F ira ri pipette optimal problems with variational 
d'Automatique in France are also solving 

The best rnicropipetting ities. For example, these mathematicians 
analyzed a problem involving the ordering 

system in the World of stock from a warehouse. A business 
must pay a service charge each time it 

cover the places an order for stock, independent of instruments . the amount of stock ordered. The business 
range from 1 tl to 5000 /Ll. must also pay a penalty if it runs out of 

* Has variable volume stock. The question, then, is how often 
should stock be ordered so as to minimize 

* The least expensive costs? The problem is a stochastic one 
because there can be only probabilistic 

* Accurate estimates of how much stock will be pur- 
chased by customers at any time. 

Perhaps because moving boundary 
problems are of such practical importance, 
the pace of research on these problems has 

Each unit has a micrometer been extremely rapid. A great deal of work 
scale 9lVlfl9 a minimum of 5 and a begun in the past decade has now come to 

maximum of 160 possible settings de- fruition and, consequently, the entire face 

pending on unit size. of the field has changed. Now, many be- 
lieve, there is reason to be optimistic that 

U Tips available: Finntips, volumetrics tips, practical problems involving moving 

budget tips and autoclavable borosilicate glass tips. boundary problems can be solved. 
---GINA BARI KOLATA 

Send for FREE literature today! Additional Reading 
(also ask for details of our Polystyrene Disposable V.V. Cuvettes) I. J. R. Ockendon and w. R. Hodgkins, Eds., Mov- 

lag Boundary Problems in Heal Flow and Diffu- 
t VARIABLE VOLUMETRICS, INC. sion (Clarendon, Oxford, 1975). 
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twenties. Finally, women who took the pill 18,000 women who have participated in the ping problems, which are stochastic prob- 

for 2 to 4 years appeared to have a some- program for up to 7 years. Because of the lems derived from economics. These prob- 
what higher incidence of breast cancer rarity of cancer in women of reproductive lems, unexpectedly, turn out to be equiva- 

than women who took it for less than 2 or age-probably no more than one case per lent to moving boundary problems. An 
more than 4 years. Paffenbarger said that 1000 women per year-Ramcharan says optimal stopping problem considered by 

these data may indicate that contraceptive that they are just now accumulating Friedman and his colleague Robert Ander- 

pills accelerate the development of pre- enough cases to give statistically signifi- son of the University of Pittsburgh involves 

existing but undetected cancers, rather cant results. It will be several months be- quality control in a manufacturing plant. 

than initiating the development of new fore an analysis of the data is completed. Two products are made by a machine: 
cancers. Because of the importance of questions product A, which is a good product, and 

Other studies have not uncovered any concerning the effects of oral con- product B, which is made when the ma- 
relationship between oral contraceptives traceptives on cancer incidence, Heinz Ber- chine goes haywire but which cannot easily 

and breast cancer. One of the largest of endes of the National Institute of Child be distinguished from product A. The di- 
these is a prospective study including Health and Human Development rector of the plant loses money each time 

23,000 women that has been conducted (NICHD), the institute with primary re- he checks the machine to determine wheth- 

since 1968 by the Royal College of General sponsibility for research related to oral er it is making product A or B. On the oth- 
Practitioners in England. This study and contraception, wrote to all the investiga- er hand, he also loses money if he does not 

several others have also shown that there is tors under contract to NICHD to deter- check and product B is made but not de- 

a decreased incidence of benign breast dis- mine whether they had collected data that tected. The question, then, is how often 

ease in pill users. Since benign conditions might provide answers. Unfortunately, should he check the machine so as to mini- 
predispose to breast cancer, this means most investigators did not have appropri- mize his costs? The question is a stochastic 

that the pill may actually be protective for ate data. Conducting epidemiological stud- one because there can be only probabilistic 

some women. ies that are large enough to produce statis- estimates of how often the machine will go 
tically significant results in a reasonable haywire and make product B. Friedman 

The Walnut Creek Study period of time is difficult. Thus, it may be a and Anderson showed that such optimal 

In the United States, the Walnut Creek while before there is a definite answer to stopping problems can be transformed into 

Contraceptive Drug Study carried out un- questions about the pill and cancer. variational inequalities. They are solving 

der the auspices of the Kaiser-Premanente -JEAN L. MARX these inequalities with analytical tech- 
niques. 

J. L. Lions and Alain Bensoussan of the 
Institut de Recherche d'lnformatique et 

F ira ri pipette optimal problems with variational 
d'Automatique in France are also solving 

The best rnicropipetting ities. For example, these mathematicians 
analyzed a problem involving the ordering 

system in the World of stock from a warehouse. A business 
must pay a service charge each time it 

cover the places an order for stock, independent of instruments . the amount of stock ordered. The business 
range from 1 tl to 5000 /Ll. must also pay a penalty if it runs out of 

* Has variable volume stock. The question, then, is how often 
should stock be ordered so as to minimize 

* The least expensive costs? The problem is a stochastic one 
because there can be only probabilistic 

* Accurate estimates of how much stock will be pur- 
chased by customers at any time. 

Perhaps because moving boundary 
problems are of such practical importance, 
the pace of research on these problems has 

Each unit has a micrometer been extremely rapid. A great deal of work 
scale 9lVlfl9 a minimum of 5 and a begun in the past decade has now come to 

maximum of 160 possible settings de- fruition and, consequently, the entire face 

pending on unit size. of the field has changed. Now, many be- 
lieve, there is reason to be optimistic that 

U Tips available: Finntips, volumetrics tips, practical problems involving moving 

budget tips and autoclavable borosilicate glass tips. boundary problems can be solved. 
---GINA BARI KOLATA 

Send for FREE literature today! Additional Reading 
(also ask for details of our Polystyrene Disposable V.V. Cuvettes) I. J. R. Ockendon and w. R. Hodgkins, Eds., Mov- 

lag Boundary Problems in Heal Flow and Diffu- 
t VARIABLE VOLUMETRICS, INC. sion (Clarendon, Oxford, 1975). 
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