
IENCE 
Sc 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

7 October 1977, Volume 198, No. 4312 

40 K  

-J "  

R 

 \ 
 d*  

5 

0 
009 WOO 9000 9)00 9200 1 1400 

CLOCK TIME ............ . CLOCK TIME 

40 K742 

.4 .4 

c/)0 30 
25 *.-. 

0 

.4 

 9 9400 800 900 1000 IE)Q 200 9300 9400 

CLOCKTIME 

20 *0  

0  0 

200 900 9000 9900 120093009400 

CLOCK TIME 



Ki 4 

 &' 

K 
."'\ .'' 



The Chicgo 
Connection. 

With it, the phone system of tomorrow 
is in Chicago today 

A while ago, we told you light- in perfect alignment. pendicular planes, uniformgrooves 
wave communications was just There was only one hitch. can be chemically cut into the chip. 
around the corner. Today, it's in the Making one chip was easy. But there By combining the science of 
streets of Chicago. was no machinery that could mass chemistry and the art of lithography, 

For the first time, the human produce all the identical chips that Western Electric's Engineering 
voice, business data and even video would be needed for a lightwave Research Center developed a way 
signals are being carried by light- system like the one in Chicago. to etch 12 ultra-precise, perfectly 
waves traveling over hair-thin glass _________________________________ shaped, identical V-grooves on each 
fibers. Instead of electric current Ideas chip. With each groove no wider than 
traveling over copper wire. Making Reality a hair and separated only by a hair's 

But without that little link you . breadth from its neighbors. 
see on the opposite page, lightwave That's where Western Electric And, more importantly, they 
communications for such a wide comes in. Turning ideas into tech- were able to reproduce these chips 
range of services might still be an nological innovations is nothing new so that each one was a perfect double 
experiment in a lab. And without at Western Electric. . of the other. 
Western Electric technology, the link Over the years, Western Electric __________________________________ 
might still be a design on a blueprint, has piled up an impressive list of 

The link is an outgrowth of an innovations that have become man- Teamwork is the Key 
idea from the people at Bell Labs. ufacturing standards. 
While they were putting the major It was the first company in the The telecommunications revolu- 
components of the lightwave system world to manufacture the transistor. tion beginning in Chicago is another 
together, they had to find a way to It was the first to put the laser good example of how Western Electric 
splice the glass fibers and get the to work as a useful production tool. and Bell Labs help put new tech- 
light across the splice. And it is the company that went nology into practical use for the Bell 
________________________________ beyond conventional machining telephone companies, quickly and 

A Simple Idea techniques to make the chips for economically. ________________________________ Chicago's lightwave system. Their close relationship is an 
Each chip is pure silicon crystal. important reason why your telephone 

The idea they came up with was Its internal structure (a criss-cross system is the most efficient and 
deceptively simple. A coupling arrangement of intersecting planes) reliable communications system in 
device made up of tiny grooved chips, provides a built-in blueprint for reg- the world. And it's a basic reason why 
smaller than the tip of your finger, ularly spaced grooves. And innovations in technology 
that would guide the ends of the because the crystal's diagonal are a common occurrence 
hair-thin fibers and butt them up planes etch faster than its per- () in the Bell System. 

Western Electric 
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Density gradient spin times can 
Sorvall? OTD ultracentrifuges 
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High resolution and time savings result Separation of cowpea Mosaic Virus Particles 

when the combined advantages of a Sorvall? (Yellow Strain) 

OTD ultracentrifuge and a Sorvall? vertical Timer Setting: (AK 627) 

rotor are used for density gradient separations. Speed: 

These patented rotors * hold the tube in a  50,000 rpm Speed 

fixed vertical position while tube contents are 
reoriented 900. The sedimentation path length 
is thus reduced from the length to the width of 
the tube, resulting in shorter spin times. Three Top Bottom Top 

vertical rotors are available to suit a wide range 1-mI sample volumes, 1040% sucrose gradients 

of capacity requirements. 
Typical results are shown in the rate zonal Sorvall'0 OTD ultracentrifuges incorpo- 

separation of cowpea mosaic virus particles rate a unique low.friction oil turbine drive cap- 
using I ml samples. Use of a Sorvall? 8-place able of providing soft starting and stopping, 
vertical rotor instead of a 6-place swinging and smooth acceleration and deceleration. 
bucket rotor of comparable tube volume The Sorvall? Automatic Rate Controller and 
reduced spin time more than 80% while Reograd mode of deceleration take full advan- 
maintaining resolution. These rotors are tage of this capability to avoid stirback and 
equally suitable for isopycnic density gradient mixing of the gradient between 0 and 1,000 
separations. rpm. 



be reduced more than 80% by 
with new vertical rotors. 

or 

'or \Wor 

\,or 

tiP"VA-' 
A-or 

?\"\ \? \\ Pt> 

The oil turbine drive also eliminates the 
maintenance and replacement of gears, belts 
and brushes. The many other features of OTD 
centrifuges include trouble-free self-contained ' 

cooling system; precise, wide-range tempera- 
ture control; and automatic and manual vac- 
uum pumping system. 

For full information on Sorvall? OTD 
ultracentrifuges and vertical rotors, write to 
Du Pont Instruments, Biomedical Division, 
Room 36005, Wilmington, DE 19898. 

'0.5. Patent 3,998,383 

With Sorvall?Centrifuges the spin times are changing. 

Du Pont Instruments WPNb 



IMPORTANT DETAILS 

 ARE YOURS 

This stereo microscope was 
designed to serve college 

needs in viewing biological 
specimens, insects, ores, 

minerals and crystals, and 
the industrial market for 

scanning industrial parts and 
electronic components. 

Many find it to be a great 
value in family hobbies such 
as stamp and coin collecting, 

identification of antique 
silver marks, jewelry 

manufacturing, gem and 
rock polishing, watch 

repairing and horticulture. 
or,, 

62090-002 

r? 
I Yes, I'd like to order a CENCO Stereo 
I Microscope at $271.00. My check or 

62090-002 STEREO MICROSCOPE, 15X AND 45X I company purchase order is attached. 

Features sharp definition, wide field image, long working I Central Scientific Company, Inc. 79 1 Attn Dept 99 SCI distance to 129 mm and magnification of 15X and 45X. j 2600 So Kostner Ave 

Equipped with 15X coated, paired, widefield eyepieces; eye- / Chicago ILL 60623 
piece tubes adjustable for interpupillary distance; and re- 
volving nosepiece with paired lx and 3X coated, achromatic I Name _____ ___________ ___ 
objectives. Roomy stage, 220 X 155 mm, contains reversible ____ ____ 
black and white contrast plate, 94 mm diameter. In fitted I Address I City styrene shipping case. 

$271.00 each, delivered State zip 
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Handle this new 

film in the light. V 

To add more image,  
make it light- 
sensitive again . 
with a corona 
discharge. 

Just put the upper photoconductive surface 600 volts above 
the internal transparent conductive layer, then expose. 
Develop in a second or two by a dip through any of at least 
three makes of commercial electrographic liquid developers 
that carry positive-charging toner particles. Negative toners 
can also be used. 

Priced about the same as conventional silver halide film 
Blow dry and heat the image by hot air or otherwise to fuse 
the carbon toner particles in place. They'll stay put for a long, PHOTOCONDUCflV.E L 
long time. 
Don't worry about keeping it cool before use or in later stor- TRANSPARENT CONDUCTIVE LAYER 
age. It probably will never run out of date. (But don't leave 
it lying in the sun just before charging and exposing.) 4 ML ESTAF? BASE 

For tone rendition instead of just line reproduction, apply the 
right kind of electrical bias during development. Tune repro- 
duction characteristics to your needs by varying the relation- ".""."""""""""'A,yr LA#E 
ship between charging voltage and hias. "'" '""" ' :%or.ort'ttt:,':' ororor 'or' or 

You didn't know that xerography can reproduce tones with- The metal spools on which we provide the film are in electri- 
out screening? Now you know. 

cal contact with the transparent conductive layer. The equip- 
The limits of resolution depend mostly on the nature of the ment you will design and manufacture to use this film may 
developer-toner particles. We've seen well over 300 line have a trickier way to control the electrical state of this layer. 
pairs / mm. 

The quite transparent active layer is organic instead of inor- Who? 
ganic as in hitherto most familiar xerography. (Nothing to You, of course. The purpose of this ad is to make you take 
do with gardening or chickens.) the first step toward involving your organization in an ex- 
Spectral sensitivity of the immediately available product ploration of this technique. That first step consists of getting 
matches the output of the P-47 phosphor in CRTs. No known in touch with Joe Pisconski at 716-724-4582. Let him know 
impediments to sensitize anywhere else in the visible spec- your outfit wants to explore the possibilities. Mailing ad- 
trum, as needed. dress: Graphics Markets Division, Kodak, Rochester, N.Y. 
Speed currently comparable to that of silver-based non-cam- 14650. 
era films. Reasonable to expect higher speeds before long. 

This is a whole new ball game, being played hy people who 

have learned a thing or two over the decades about clean, N uniform coating of light-sensing layers on a massive scale. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE The Leadership of the Geological Survey 
Science serves its readers as a forum for the pre- 

sentation and discussion of important issues related to In its actions with respect to science, technology, and medicine, the Car- 
the advancement of science, including the presentation ter Administration has compiled a mixed record. During the transition pen- 
of minority or conflicting points of View, rather than by od last December, actions of some of the Carter transition team were ama- 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- teurish. At that time, a number of leading scientists received telephone calls 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the asking them to identify possible advisers about science-related positions 
authors and not official points of view adopted by the in the government. Some of the callers obviously knew little about the scien- 
AAAS or the institutions with which the authors are af- 
filiated. tific community. When one of the team was told to consider the name of Je- 

Editorial Board rome Wiesner, the caller asked "How do you spell it and where is he at?" 
1977: WARD GoooENouoH, CLIFFORD GRoBsTEIN, Within days of the Inauguration in January, there were peremptory firings 

H. S. GUTOWSKY, N. BRUCE HANNAY, DONALD KEN of heads of agencies before replacements were in sight. In the filling of va- 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON 

1978: RICHARD E. BALZHISER, JAMES F. CROW, cancies, the physical sciences did not fare very well. For example, Robert 
HANS LAN DSBERG, EDWARD NEY, FRANK xv. PUTNAM, White, an excellent scientist and administrator of the National Oceanic and 
MAXINE SINOER, PAUL E. WAGGONER, F. KARL WIL- 
LENBROCK Atmospheric Administration, who resigned of his own volition, has been 

Publisher replaced by a lawyer. The post of director of the National Bureau of Stan- 
wILLIAM D. CAREY dards, long vacant, has still not been filled. 

Editor Lately, the performance of the Administration has improved markedly 
PHILIP H. ABELSON and excellent appointments have been announced. However, the recent dis- 

Editoral Staff missal of Vincent McKelvey, director of the U.S. Geological Survey, was 
Managing Editor Business Manager disquieting for it seemed a step toward politicizing the Geological Survey. 
ROBERT v. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor During nearly 100 years the Survey has maintained a tradition of excel- 
JOHN E. RINGLE ELLEN E. MURPHY lence recognized throughout the world. It is one of the few federal agencies 
News and Comment: BARBARA J. CULLITON, Editor; whose activities represent an investment for the future. Throughout its his- 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN tory, the Survey has been directed by distinguished geologists. In turn, the 
'WALsH.EditorialAssistant, SCHERRAINE MACK heads of the operating divisions have been scientists broadly recognized for 

Research News: ALLEN L. HAMMOND, Editor; RICH- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, their competence. The Survey has been a research organization. It has been 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. customary for professional staff to engage in fieldwork at some time during 
ROBINSON. Editorial Assistant, FANN IF GROOM 

Associate Editors: ELEANORE BUTZ, MARY DORE- the year. Survey geologists have endured hardships in the process of study- 
MAN, SYLVIA EBERHART, JUDITH GoTTLIEB ing the rocks on virtually every square mile of this country as well as on 

Assistant Editors: CAITILIN GORDON, RUTH KUL- much of the rest of the earth. They have a degree of contact with the world 
STAn, Lois SCHMITT 

Book Reviews: KATHERINE LIvINGsToN Editor; LIN- outside Washington that is unusual in a federal agency. 
DA HEISERMAN, JANET KEOG A report on the Geological Survey prepared for Senator Jackson by Allen 

Letters: CHRISTINE KARLIK F. Agnew has provided a historical background and listed some of many 
Copy Editors: ISABELLA i3oULDIN, OLIVER HEAT- major programs and goals.'5 In the report Dr. McKelvey summarized what 

Production: NANCY HARTNAGEL, JOHN BAKER; YA he considered to be the mission of his organization. "The Survey's principal 
Li SWIGART, ELEANOR WARNER; JEAN RocKwooo, mission is to provide the knowledge about the earth that can serve as a basis 
LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, for the identification and evaluation of resource and land use alternatives 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD SOMMER and for policy- and decision-making on the part of the Administration, the 
Assistant to the Editors: RICHARD SEMIRLOSE Congress, and the general public. Although the Survey's principal mission 
Membership Recruitment: GWENDOLYN HUDDLE is to develop basic information on the earth and its resources, its responsi- 
Member and Subscription Records: ANN RAGLAND bilities for the classification of Federal lands and the supervision of lease 

EDITORIAL CORRESPONDENCE: 1515 Massacho- development are no less important. Essential in these missions is to insure 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, that the nation's public resources are identified, conserved, and developed 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- wisely, that the public receives its fair share value of leased resources, and 
missions, 467-4483; Research News, 467-4321; Cable: that mineral exploration and production do minimum damage to other re- 
Advancesci, Washington. For "Instructions for Contrib- 
utors,' write the editorial office or see page xi, Science, source oi- environmental values. The Survey uses its scientific and technical 
26 March 1976. 
BUSINESS CORRESPONDENCE: Area Code 202. resources to help achieve these objectives." 
Business Office, 467-4411; Circulation, 467-4417. The Geological Survey has traditions of iigor and excellence and an un- 

Advertising Representatives common respect for facts and truth. The nation would lose a great institu- 
Director: EARL J. SCHERAGO tion if an inappropriate choice of the new director were made. A committee 
Production Manager: MARGARET STERLING of the National Academy of Sciences has nominated a panel of first-class 
Advertising Sales Manager: RICHARD L. CHARLES scientists who are qualified to serve. If the name of one of these is submitted 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: to the Senate, damage will be limited. Joan Davenport, Assistant Secretary 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI for Energy and Minerals at the Depaitment of the Interior has stated that a 
CAGO, ILL. 60611: Jack Ryan, Room l07, 919 N. Mich- 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. distinguished scientist will be chosen. Her commitment to foster this action 
90211: Winn Nance, lii N. La Cienega Blvd. (213-657- 
2772); DORSET, vT. 05251: Fred W. Dieffenbach, Kent reassuring-PHILIP H. ABELSON 
Hill Rd. (802-867-5581) ' ' - ' - """'__"____ __"""'"''"" """' __ _____ _____ 

ADVERTISING CORRESPONDENCE: Room 1740, *A. F. Agnew, The U.S. Geological Survey (Committee Print, Senate Committee on Interior and 
11 W. 42 St., New York, N.Y. 10036. Phone: 212-PE-6- Insular Affairs, 94th Congress, 1st Session, December 1975). 
1858. 
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University of California at San Diego, 
the conference addressed such topics as 
aquaculture; ecology and environmental 
protection; education; training and tech- 
nology transfer in marine sciences; and 
cooperative research in the marine field. 
The program included some two dozen 
presentations during regular panels and a CLEARANCE similar number of contributed papers. 
The entire proceedings will be published 
and some of the papers will appear in In- 
terciencia,thelntercienciaAssociation's AAAS is having a sate. All of our 1969-1 975 annual 
trilingual Journal, meeting audiotapes must be sold. 

In the past, the IA has sponsored sym- 
posia in cooperation with AAAS, the With prices slashed at least 1/3 off, you can buy several audio- 
Brazilian Society for the Progress of Sci- tapes for either personal or classroom use. Annual meeting 
ence, and the Venezuelan Association tapes are recorded in sessions: some tape titles have only one 
for the Advancement of Science. Its 
symposium program, along with publica- session; others might have two or more sessions. Our sale prices are $12 a session for cassette recordings or $6 a session tion of the journal Interciencia, consti- for open reel tapes. 
tutes a primary activity of the Associa- Onlya limited numberof tapes are available in the following 
tion, which was founded in 1974 by subjects: 
AAAS and representatives of scientific BIOLOGICAL SCIENCES CHEMISTRY ENGiNEERING 
societies of other American nations. In 
addition to Canada and Costa Rica, EARTH SCIENCES INFORMATION AND COMMUNICATION 
countries represented in the federation MATHEMATICS AND LOGIC MEDICAL SCIENCES 
include Argentina, Brazil, Colombia, PHYSICAL SCI ENCES PSYCHOLOGY ANTHROPOLOGY 
Mexico, the United States, and Vene- ECOLOGY ECONOMICS SOCIOLOGY EDUCATION 
zuela. President of IA is Oscar Sala of 
the Brazilian Society; vice president is We don't have enough space to list all 1 49 titles, but you can find 
Leonard M. Rieser of AAAS; and secre- the information in the 1976 AAAS audiotapes brochure. If you 
tary-treasurer is Salvatore Pluchino of don't have a brochure, write to AAAS Audiotape Program, 
the Venezuelan Association. Editor of 1515 Massachusetts Avenue, NW., Washington, D.C. 20005. 
the journal Interciencia is Marcel Roche 
of Venezuela. 
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