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We think so much of the drives in the new /7' electric drives have relatively few part 
L-5 Preparative Ultracentrifuges that we've , which means a minimum of elements to be co 
doubled the drive warranty from 2 4 billion to erned.with Arid when you do need to.replace. 
5 billion revolutions. If the drive doesn't last Beckman driv.e, your replacement is not justaportion 
that long, all you pay for a.ethe revolutions used of the.rive, but a.complete.drive syste.rn with a.new 
and at a cost much less than.under the.previous 5-billion.revolution.warranty 
warranty Inte.rms of energy requirements, the Beckma. 

All VS electric drives are.no.w d.c. driven to provide electric drives.are highly efficient and.consume c. 
the high torque necessary to get rotors rapidly to.parativ.ely little pow. Theyha.ye an efficie.nt braking 
speed. For example, th.eL5-75 acce.erates.a titanium system to.bring rotors.rapidly an.d smoothly to.rest. 
rotor to 75,000 rpm in just 11 minutes, compared to.9 And.they are .quiet thatyou can hardly hear an L-5 
minutes for the earlier Model L2-75B.running. 

Both L5-65 and L5T75 driveshave.new system Superior drives are only one o 
(patent pending) which collects and reuses oil that reaso.i5 to choose.aBeckmanL-5 
. would normally be consu.med. This syste.m compen..Preparative Ultracentrifuge. For.'. 
sates for normal wear and significantly extends drive the full story of the L-5's, 
life. The long-lasting.drives in the.Models.15-40 and.nd for Brochure SB-400 to 
L5-50 are permanently lubricated. Beckman Instruments, Inc. / 

All four Model L-5's now feature a rotor imbalance Spinco Division, 1117 Cali- 
detector which automatically shuts off the drive if a fornia Avenue, Palo Alto, 
rotor is significantly out of balance, further protecting California 94304. 
the drive.system, the.ro.tor, and the ultracentrifuge. 
itself. 

Beckman drives bring you more than just long life. E IE U When the total drive system is considered, Beckman 
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There will be no 3 January 1975 issue of Science. 

LETTERS Brookhaven Accelerator Time: R. H. Phillips and A. M. Thorndike; Hydrogen Storage 
in Metal Hydrides: R. H. Wiswall, Jr., and J. I. Reilly; W. E. Wallace; Uniformity 
of References: P. M. Stoldal and D. B. Gordon; Hybrid Cell Proposed: 
N. Nashed; Cuban Science: H. I. Ellis, M. Levitt, A. Fausto-Sterling.1158 

EDITORIAL A Sense of the History of Discovery: I. H. Page.1161 

ARTICLES Climate Stabilization: For Better or for Worse?: W. W. Kellogg and S. H. Schneider . 1163 

Viral Infection and Host Defense: W. A. Carter and E. De Clercq.1172 

Health Care and Education: On the Threshold of Space: A. Feiner.1178 

NEWS AND COMMENT Green Revolution (II): Problems of Adapting a Western Technology.1186 

Strip Mining: A Practical Test for President Ford.1190 

Ethiopia: Did Aid Speed an Inevitable Upheaval7.1192 

RESEARCH NEWS Laser Fusion: One Milepost Passed-Millions More to Go.1193 

Aging Research (II): Pacemakers for Aging?.1196 

Vitamin A: Potential Protection from Carcinogens.1198 

BOOK REVIEWS The Physics of Liquid Crystals, reviewed by A. G. De Rocco; Theory of Plasma 
Instabilities, P. H. Rutherford; Aeronomy; M. H. Rees; Dye Lasers, R. L. Byer; 
Books Received.1199 
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SCIENCEIs published weekly, except the last week In December, but with an extra issue on the fourth Tuesday in November, by the American Association for the Advancement of 
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ANNUAL MEETiNG New York City Meeting; Registration and Housing Forms.1201 

REPORTS Sea-Level Solar Radiation in the Biologically Active Spectrum: 
P. Halpern, I. V. Dave, N. Braslau.1204 

Skylab Radar Altimeter: Short-Wavelength Perturbations Detected in Ocean 
Surface Profiles: C. D. Leitac and J. T. McGoogan.1208 

Electron Imaging of Pyrrhotite Superstructures: L. Pierce and P. R. Buseck.1209 

Steroid 5-Reductase Deficiency in Man: An Inherited Form of Male 
Pseudohermaphroditism: J. Irnperato-McGinley et al.1213 

Skin Carcinogenesis: Cholesterol-5a,6(x-Epoxide 1-lydrase Activity in Mouse Skin 
Irradiated with Ultraviolet Light: J. T. Chan and H. S. Black.1216 

Human Vaginal Secretions: Volatile Fatty Acid Content: R. P. Michael, 
R. W. Bonsall, P. Warner.1217 

Microtubule-Macrotubule Transitions: Intermediates after Exposure to the Mitotic 
Inhibitor Viablastine: R. K. N. Warfield and G. B. Bouck.1219 

Reversal of Catecholamine Refractoriness by Inhibitors of RNA and Protein 
Synthesis: J. de Vellis and G. Brooker.1221 

/3-Adrenergic Receptor: Stereospecific Interaction of lodinated a-Blocking Agent 
with High Affinity 1223 
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Western Electric 
Reports: 

ngineers at Western Electric's Engineering 
Research Center have developed an 
improved method for controlling the growth 

of the crystals used in light emitting diodes (LED's) 
The new technique represents one more 
step toward low-cost, mass produced LED's. 

LED's have found many uses in tele- Crystals of uneven 
communications equipment as i Iluminators, diameter are difficult 

icator lamps and numeric displays. They to proce s economically and efficiently. rid X-ray imaging now yields crystals consume very little power and last from 10 to ofa diameter within a toler nce 
100 times longer than the devices they replace. of? 1116 inch. 

LED's used in the Bell System are made 
from gallium phosphide (GaP) single crystals. CRYSTAL PULLER 
Economical processing using standard-sized rneniscus during growth 
fixtures requires crystals of uniform diameter. is picked up bya 

But because GaP single crystals must be grown highly sensitive 
inside a high pressure vessel, monitoring and displayed onamonitor -- 

controlling crystal growth has been a problem. outside the chain her. 

Previously, crystal growth could only be X-RAY SOURCE 
monitored visually. The halo surrounding the 
growing crystal was observed through closed 
circuit television. Since the halo would expand 
and contract with the diameter of the growing 
crystal, it provided some measure of control. 
But phosphorous vapors condensing on the MNI$cus ..-ciwsr 
viewing window partly obscured the halo, 
making precise control difficult. 

The new monitoring technique is similar 
to the use of a fluoroscope in medicine. 
X-ray imaging provides an unobstructed 
view of the meniscus formed where the solid 
crystal meets the liquid melt. Western Electric 
engineers have correlated the height and 
angle of this men iscus to the crystal's growth 
conditionThis is useful because a change in 
the shape of the men iscus signals a change in the 
temperature of the melt before it is manifested 
as a change in the crystal's diameter. 

A change of just 40 in the liquid-solid - 

contact angle can be observed, allowing Growing crystals: 
adjustments to be made in either temperature seed is dipped into crucible C' 

of molten GaP, maintained 
or pulling rate to maintain uniform growth. lust above melting temperature 

It is rotated and 
X-ray imaging is in production use at wthdrawn at controlled rate, 

Western Electric's plant in Read rig, Penn. producing cylindrical crystal 
THE LIQUID-SOLID Benefit: X-ray imaging of the men iscus CONTACT ANGLES 

of a growing crystal has permitted a X-ray image of the meniscus 
marked improvement in the monitoring at various temperatures. The smaller NEIl the angle, the lower the temperature. and control of crystal growth. IdL...5 The larger the angle, the higher 

It helps insure high yields of W..EUE.inU the temperature. An angle of 18O indicates th desired" teady state" uniform diameter crystal wafers 
growth condition. for processing into LED'S. \#Slestern Electric 

We make things that bring people closer. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE A Sense of the History of Discovery 

Science serves its readers as a forum for the 
presentation and discussion of important issues Far too many physicians and scientists, as well as laymen, look upon 
related to the advancement of science, including the history of discovery as an entertaining pastime, a tiresome academic she presentation of minority or conflicting points 
of view, rather than by publishing only material exercise, or merely the record of egotistical aspirations. But it is essential 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including to understand the successes and failures of others. Take three well-known 
editorials, news and comment, and book reviews- examples of success. 
are signed and reflect the individual views of the 
authors and not official points of view adopted by Alexander Fleming made probably the most important medical dis- 
the AAAS or the institutions with which the authors covery of the century, through a combination of almost ludicrous cir- 
are affiliated. 

Editorial Board cumstances. He was favored by fortune in have a mycologist working 
1974 on Penicillium notatum on the floor above his laboratory. Fleming's 

ALFRED BROWN FRANK W. PUTNAM laboratory was primitive, and outside air circulated in a way that only a 
JAMES F. CROW MAXINE F. SINGER rugged Scotsman would tolerate. Furthermore, he failed to wash his 
SEYMOUR S. KETY GORDON WOLMAN petri dishes before he went on vacation. Using common sense, Fleming 
FRANK PRESS 

1975 followed up on an observation that many had made before him. He 
HERBERI S. Gu'roWsKY DONALD LINDSLEY looked at the petri dishes when he returned from vacation and did some- 
N. BRUCE HANNAY RUTH PATRICK thing about what he saw. Had Fleming been an active committee at- 
DONALD KENNEDY RAYMOND H. THOMPSON 
DANIEL E. KOSHLAND, JR. tender, with plenty of dishwashers and technicians, it is unlikely he 

Editorial Staff would ever have noted the clear zone around the bacterial colony, 
Editor: PHILIP H. ABELSON because a dutiful technician would long since have destroyed the evidence 
Business Manager: HANS NUSSBAUM even if it had been allowed to develop. 
Managing Editor: ROBERT V. ORMES A second example-the discovery of liver extract for the treatment 
Assistant Editors: ELLEN E. MURPHY, JOHN E. of pernicious anemia resulted from work by Whipple, Minot, and 

RINGLE Murphy. The pathologist Whipple was trying to determine the hema- 
Assistant to the Editors: PATRICIA ROWE topoietic efficiency of diets. The clinician Minot was broadly enough 
News alld Comment: JOHN WALSH, LUTHER J. 

CARTER, DEBORAH SHAPLEY, ROBERT GILLEITE, NICHO- read not only to know of Whipple's basic work, but to see its applicability. 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, This led to its clinical use by Murphy, and the award of three Nobel 
SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, WILLIAM prizes. 
D. METS, THOMAS H. MAUGH II. JEAN L. MARX The discovery of insulin by Banting and Best tells another story. Even 
ARTHUR L. ROBINSON, GINA BARs KOLATA, FANNIE though it had been conclusively shown that the pancreas was crucially 
GROOM 

Book Reviews: KATHERINE LIVINGSTON, LYNN involved in diabetes, none of the major research centers did much about 
MANFIELD, JANET KEGG it. It took a young unknown surgeon with avid curiosity and an equally 

Cover Editor: GRAYCE FINGER eager young medical student to do what should long since have been 
Editorial Assistants: MARGARET ALLEN, ISABELLA done. Note that government grants and major planning committees repre- 

BOULDIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY senting consumers, economists, sociologists, et al. played no part. 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, Today many investigators fail to appreciate that knowledge of the 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD 
LEAH RYAN. LOIS SCHMrI-r, RICHARD SEMIKLOSE, hi story of discovery is vital if wise policies are to be generated. Instead 
YA LI SWIGART. ELEANOR WARNER the young are being taught, by example, that status and celebrity-seeking 

Guide to Scientific Instruments: RICHARD SOMMER promote their careers. Serving on important committees, belonging to 
Membership Recruitment: GWENDOLYN HUDDLE; the right societies, associating with the right people, and seeking discreet 

Subscription Records and Member Records: ANN 
RAGLAND but maximum public exposure pay handsomely-if this is the way of 

Advertising Staff life that is sought. 

Director Production Manager Government, with the power of money at its disposal, plays a critical 
EARL J. SCHERAGO MARGARET STERLING part. The power-oriented among us find it easy to accept the hegemony 

Advertising Sales Manager: RICHARD L. CHARLES of government over practice and research, forgetting that a sense of the 

Sales: NEW YORK, N.Y. 10036: Herbert L. Bklund, history of discovery is almost wholly absent in those making policy. Are 
11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. such important decisions to be left in the hands of those so innocent? 
07076: C. Richard Callis, 12 Unami Lane (201-889- I am certain that the conduct of research will ultimately triumph 
4873); CHICAGO, iLL. 60611: Jack Ryan, Room 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEY- over the business and politics of discovery. I am less certain about the 
ERLY HILLS, CALIF. 90211: Winn Nance, 111 N. La 
Cienega Blvd. (213-657-2772); DORSET, VT. 05251: practice of medicine, to the politically powerful a much larger plum. 
Fred W. Dieffenbach, Kent Hill Rd. (802-867-5581) It is especially difficult to disentangle those practicing medicine in the 
EDITORIAL CORRESPONDENCE: 1515 Massa- broad sense from those who would control it but without experience to 
chusetts Ave., NW, Washington, D.C. 20005. Phones 
(Area code 202) Central Office: 467-4350; Book Re- guide them. 
views: 467-4367; Business Office: 467-4411; Circula- Perhaps the most we have the right to expect is that some people may 
tion: 467-4417; Guide to Scientific Instruments: 467 
4480; News and Comment: 467-4430; Reprints heed a twinge of 'conscience. But the issue is now clear: if greatness is 
Permissions: 467-4483; Research News: 467-4321; a goal, it will take great thinking and consummate honesty to achieve it. 
Reviewing: 467-4440. Cable: Advancesci. Washington 
Copies of "Instructions for Contributors" can be History has shown us and formulated the guidelines.-.-IRvING H. PAGE, 
obtained from the editorial office. See also page xv. former Director, Research Division, Cleveland Clinic, Cleveland. Ohio 
Science, 28 June 1974. ADVERTISING CORRE 
SPONDENCE: Room 1740, 11 W. 42 St., New York, 44106 
N.Y. 10036. Phone: 212-PE-6-1858. 
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Edited by FREDERICK SARGENT II, University of Texas, School of Public Health 

1974. 475 pages. US $34.75 I Dfl. 90.00. ISBN 0-444-10527-1 

The aim of this book is to define and describe the nature and scope of human ecology through the 
different fields of the biological, physical and social sciences. 
Nineteen authors from these varied disciplines discuss man, man's uses of resources, the human 
condition and environmental quality. The general thesis is, that man is creating a human eco- 
system by transforming natural ecosystems to fulfill his needs. 
The text is addressed primarily to the professional worker concerned with various aspects of 
environmental management and planning. It will, however, be useful in graduate and professional 
educational programs for health scientists, environmental scientists, biological and social 
scientists and environmental managers. 

Also published this year 
THE USE OF GENETICS IN INSECT CONTROL ENERGY BALANCE AND OBESITY IN MAN 

Edited by R. PAL, Vector Biology and control, J. S. GARROW, Medical Research council, clinical 
World Health Organization Geneva, Switzerland Research centre, Harrow, England. 
and M. J. WHITTEN, Division of Entomology, 1974. 335 pages. US $31.00 I DfI. 80.00. 
cSlRo, canberra, Australia. ISBN 0-444-10541 -7 
1974. 254 pages. US$31.00! Dfl. 80.00. This is probably the first monograph to correlate 
ISBN 0-444-10602-2 all the relevant data from the fields of physiology, 

biochemistry and psychology which bear on the 
The resistance of insects to insecticides and the problem of energy balance and obesity in man. 
environmental pollution caused by these insecti- In the past, most work on the regulation of energy 
cides pose two major biological problems. In- balance has been one using the rat as an experi- 
creasing importance is therefore being placed on mental animal, but it appears that in modern man, 
the biological and genetical control of insect vec- the physiological signals of hunger and satiety are 
tors of disease. This book brings together the relatively easily overriden by social pressure and 
authoritative views of a larger number of experts other non-nutritional influences. This book will 
on all facets of genetic control putting it into its therefore be especially important to anyone dealing 
proper perspective. with obesity either from the physiological, bio- 
Although primarily intended for scientists working chemical or psychological viewpoint. 
in the field, it covers subjects of such wide general 
interest that it deserves the attention of all biolog- THE GENETICS OF BEHAVIOUR 
ists and geneticists. Frontiers of Biology, Volume 38 

PHEROMONES Edited by J. H. F. VAN ABEELEN, University of 
Frontiers of Biology, Volume 32 Nijmegen, The Netherlands. 

Edited by M. C. Birch, Assistant Professor' of Ento- 1974. 450 pages. US $42.50 I Dfl. 110.00. 
mology, University of california, Davis, california. ISBN 0444106700 
1974. 495 pages. US $42.50 I Dfl. 110.00. This research brings together the results of re- 
ISBN 0-444-10604-9 search in the recently developed multi-disciplinary 
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