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Now you can hoose 
from two series of Beckman 

ultracentrifuges. 
18's-The Most Advanced LSB's - Efficient, economical 

The results of six years of intensive research, the Model The Model L5B's have a host of proven features for 
L8's are so remarkable, separating your samples rapidly and economically. They give 
so advanced that you convenience in the Automatic mode, with flexibility 
they introduce a new in the Manual mode. 
era in preparative A Dry Cycle keeps moisture out of the rotor chamber 

-. ultracentrifugation. keeping your ultracentrifuge always ready to run - the next 
Discover features hour or the next day. 

like the Ultra8TM drive, 0 to 400C operation 
a frequency-controlled lets you run physiological 
induction motor that samples at body tempera- 
drives the rotor directly ture, increasingly impor- 
from inside the vacuum tant in a variety of research. 
system. We warrant the And the L-5B drive is 

complete Ultra-8 drive for 16 billion revolutions! powerful and efficient with 
Microprocessor Control lets you select rotor speed, run its DC electric design. 

time, and other parameters by a finger touch control panel - Four models are 
no knobs or switches. available, from 

The Memory-PacTM Programmable Module 50,000 rpm to 
is the ultimate in automation. You can program/ 75,000 rpm. 
reprogram it in seconds. For duplicate runs For information on the L8, write for Brochure 
using the same rotor speed, temperature, etc., SB-580; for the L-5B, write for Brochure 
just insert it in the L8: you get error-free SB-540-- to Beckman Instruments, Inc., Spinco 
runs with no time spent in setups. Division, 1117 California Avenue, Palo Alto, 

There's a Dry Cycle to remove moisture from CA 94304. 
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Murphy's Law, 
a mended: 

Murphy's law states: "If anything can go wrong it And all the while our R&D staff, who developed 
will go wrong." the world's most referenced LSC cocktails, is at 
NEN has amended Murphy's law as follows: Jf work improving on them. 
anything can go wrong with an LSC product we All of the above is being done to justify your 
make, it will go wrong in our quality control de- confidence in New End Nuclear, world leader 
partment, not in your ex' enment. And if it does, in LSC chemicals and staunch believer in Murphy's 
down into our waste tanl goes the lot. law, as amended. Send for our LSC products bro- 
Such occurrences are rare, because during the chure and the latest volume of our LSC Applications 
preparation of each lot we test for color, opacity, Notes, both free. 
chemiluniinescence, and photoluminescence 
potential. We run chromatographic purifications  New England Nuclear 
throughout. 

549 Albany Street, Boston, Mass. 02118 
S -e? -xo Call toll-free: 800-225-1572 Then each lot has to prove itself (In Massachusetts and International: 617-482-9595) 

in performance with actual LSC 
samples-the kind of samples 

NEN Chemicals GmbH: 0-6072 Drejeich, W Germany, you'll be counting. With some 
- 'i Poetfach 401240, cocktails twenty or more kinds , Telephone: (06103) 85034, Telex: 4-17993 NEN 0 

NEN Canada Lid., 2453 46th Avenue, Lechine, Gue. H8T 3C9, 

of samples are run to assure Telephone: 514-636-4971, Telex: 05-821808 

reliable performance in the cock- 
tail's intended use. : Circle No. 316 on Readers' Service Card 

Beyond the rigor of this testing, 
helpful service waits. Our LSC 
Applications Laboratory investi- 
gates and publishes solutions to 
counting problems-yours for 
the asking. Our representatives 
are the best-trained in the 
industry. 
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The one-chip computer: 

offspring of the transistor 

, I I II I I.. .11 1 II 

1 1 1 I 1 1114 Il 

I 1 1  

1111 

1111 111 4IiI1141I11. K 
1.1 11.11114&14 - Li i 

1 1111l1I.14111I44 41 U 

- The MAC-4 one-chip computer, developed for a variety 
of telecommunications applications, is compared to a 

1 .1.11 I I I standard-sized paper clip. The chip's numerous functional 
areas are labeled. 



One of the transistor's latest solid-state revolution with the developed a technique for 
descendants is the Bell System's invention of the transistor in 1947. precisely controlling the growth 
30,000-element MAC-4 "corn- Over the past three decades, our of successive atomic layers of 
puter-on-a-chip." It's another in advances in materials, processing, single crystal materials. This 
a long line of microelectronic and devices have been vital to "molecular beam epitaxy" process 
developments that have come solid-state technology. These is finding increasing use within 
from Bell Laboratories, include: Bell Labs and elsewhere in the 

The MAC-4 is so efficient that * The Junction Transistor electronics industry. We've used 
a program written on it takes * Crystal Pulling it to fabricate a device that 
25 percent less storage space than *Zone Refining permits us to double the speed 
that required by most other * Field-Effect Transistor of electrons by channeling them 
microcomputers. Its assembler * Diffusion into crystal layers where they 
language, C, also developed at * Solar Cell meet less resistance. 
Bell Labs, has features that make * Oxide Masking Other advances, in X-ray 
MAC-4 easier to program, debug Thermocompression Bonding lithography and new resist 
and maintain. And the MAC-4 Photolithography materials, for example, promise 
can handle anything from nibbles Epitaxial Film Process to help place more elements on 
to bytes to words with its 4., 8-, 12-, Magnetic Bubble Memory microelectronic devices and thus 
and 16-bit operations capacity. o Charge-Coupled Device enhance their ability to perform 

Like other one-chip computers, * Semiconductor Heterostructure important tasks. 
the MAC-4 has sufficient memory Laser Used in Lightwave As the solid-state revolution 
to support its varied tasks- Communications continues, these and other 
3000 nibbles of read-only memory * Electron-Beam Exposure developments from Bell Labs will 
and 200 nibbles of random access System play an important part in it. 
memory coupled to 34 input/out- What's important to us is the 
put ports. Today and tomorrow promise these advances offer for 

Fabricated with the latest Today, we continue to make new telecommunications products 
CMOS technology, the MAC-4 important contributions to solid- and services. Like the transistor, 
needs little power. Thus it is well state technolo. For example MAC-4 and its solid-state 
matched to a variety of telecom- we've developed a rugged relatives will find more and more 
munications applications. 65,536-bit RAM that can tolerate applications in the nationwide 

processing faults. Corrections can telecommunications network. 
It started with the transistor be made on the chip itself, so we 

MAC-4 is just one current can get more usable chips out of For further information, or to inquire 
example of the many micro- each manufacturing batch-and about employment opportunities, write: Bell Laboratories, Room 3C-303, 
electronic devices to come from thus lower unit costs. 600 Mountain Avenue, Murray Hill, 
Bell Labs since we started the In materials processing, we've N.J. 07974. 

@ Bell Laboratories 
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Would youp wiceas 
much for the family 

protectuoiyna fl4I  . . 

'ou could get the same 
coverage at half the cost? 

N Ike.f.if.u re.atized you were eligible for low-cost individ.ual life.ance.from 
Tha.c.hers Insurance and Annuity Association! The br.lef cost comp.ariso. chart below illus- 
trate.s why.i pays.to sho.p for life insurance, and the.magnitude of your T.IAA co. advan- 
tage.Oheck.to see.ow.much less owners of TIAA.5-Year.Renew.able Te.rm polio..... 
than. simi. 

.larly in.sured.by thec.ountry.s bigge. .0.ompan.es that.sell one 
the policies purchased by Americans each year. 

COMPARISON OF TIAA WITH THE 10 LARGEST U.S. INSURANCE COMPANIES 

20 Year Average Annual Costs* for $50,000 5-Year Renewable Term Policies 

Policies Issued to Men Policies Issued to Wom 
Aged 25 Aged 35 Aged 45 Aged 25 Aged 35 

TIAA $ 91.00 $189.50 $445.00 $ 73.00 $126.00 $281.50 
Aetna Life 214.50 344.00 793.50 209.00 295.50 629.50 Conn. General NOT ISSUED NOT ISSUED 
Equitable 183.00 334.00 747.00 154.50 275.50 585.00 
John Hancock 203.50 326.00 723.50 193.50 291.50 637.50 
Mass. Mutual 182.50 310.50 732.50 171.50 286.50 697.00 
Metropolitan 119.00 225.50 584.50 103.50 177.50 469.00 New York Life 171 .50 290.00 624.00 156.00 236.50 465.00 
Northwestern Mutual 154.00 277.00 628.50 137.00 242.50 545.00 
Prudential 150.50 239.00 552.00 130.00 179.50 336.00 
Travelers 198.50 352.50 801.00 181.50 275.50 589.50 

.Mean Cost, 
Largest Companies $175.22 $299.83 $687.39 $159.61 $251.17 $550.39 
%Greater than TIAA 93% 58% 54% 119% 99% 96% 
Based on published 1979 premium rates and dividend scales fdivid.ends no.guaranteed), adjusted for interest to.recognize.the tine v.alue of m.oney. (Sources: Diamond Life Bulletins, Best's FlitcraftC.ompend). 

The.figures.speak.for them.selVes: For exa.mp.le, the.mean cost for $.5.0,000 5-Yea 
able Term policies Issued by these.in.surers to men aged 35. 580/ higher th. the same cove.ra.ge with.TIAA; a.nd for 35year old women.it's 99O7 higher..Whethe.u choos.e 5-Year 
p.enewab.le Term.or som.other P. TIA.A insurance is the best b 

uy.fo.r you becaus.e you 
 a rnern.ber of.the aca.demic and resea.h corn.munity. To learn ho.w you c.an.give yo.ur 
fa.mily th.e most new for the least money 'ust get in touch with TIAA! 

I 5P7 12101 1 . Mail Co.UPon.or c*1I.C OlleC 1 Life Insurance Advisory Center 
F.or more informatIon, just return the coupon at right or, for l Teachers.lnsuranceahd Annuity Ass.ation immediate nue.New York, N.Y 10017 assistande, call the TIAA Life Insurance AdVi I Please mail me the TIAA Lit Insur nce Guide and person I 

so.ry Oenter-.collect-..fj2.? 490.-.9000 An insurance.i illustrations for the policies indicated below. I undersbnd 
counselor will discuss your personal Itfe insurance needs, th I no one will c ii upon.m ass resultof my inquir. 
help you select the plan and amount of coverag.e that's.El Decreasing Term fl S-Year Renewable Term J 
righ.tfor you and your fa.rndy, and.en.d details for you to i (Pleas ' 

stUdy at home. TIAA employs no sate agents and no one J 
wil.call upon you as a result of your inquiry. *Name 

I Jobti 
Eligibility to apply to.ite insurance from Teachers l Home Addresa Insuran.ce.and Annuity Association is limite.dto.emplo.y- I 

of Colleges, universittes, prIvate schools and Certain I City ees I Phone .ther nonpi-o.fit edua onal or research Instytutlo.ns. The ____________ _____________ 

employees.spouse 15.also.eligible.rovlded mo.re than 
half of the Combined earned income of husband and wife I Your nonpro.fit edu ationat o.scientific erhployer fcollege I univ rsity, private school, etc.).. '. qualifying.institution If your spou e is also ligibId c ording to the 

vice organization by the I at left, pie se provide: . 8irthdate__________ lished as a nonprofit ser I Spouse. name. Qarnegie 
Fou.ndation for the Advancement of Teaching 
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Extraordinarily specific and sensitiVe. That's right, your lab just isn't complete Superior to conVentionally produced antisera. without the new, expanded Catalog 106 from MonoClonal Anti-Thy 1.1 P-L Biochemicals. 
In O.25ml ascites fluid Catalog 106 will provide you with direct 
Titer: i05 NEl002 access to the quality biochemicals you need; 
MonoClonal Anti-Thy 1.2 biochemical reagents for nearly every facet 
In imi ascites fluid of life sciences research. 
Titer: 10-6 NEI-OGi Find out today how P-I can help make your 
In lint buffered ascites fluid lab complete with products and information 
Titer: iO-5 NEI-OGlA from Catalog 106. 

Write or call 
Not for use in humans or clinical diagnosis in biocmtsfry for your free copy. 

New England Nuclear 549 Albany Street. Boston Mass 02118 O tO biochernicals, inc. 'NEST McKINLEY AVENUE. MILWAUKEE, SNIS 53205 Call toll-tree 800-225-1572 
un Massachusetts and International 617-482-9595) ? Call 414/347-7442 TWX 910-262-1111 

NEN Chemicals GmbH, Dreieich, W Germany, NEN Canada Ltd, Lachine, Ouebec 

Circle No. 364 on Readers' Service Card Circle No. 368 on Readers' Service Card 
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AMERICAN ASSOCIATION FOR Environmental Health Research 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- Most Americans celebrated Thanksgiving and Christmas of 1959 without 

tion and discussion or important issues related to the ad- 
vancement of science, including the presentation of mi- cranberries. On 9 November of that year, the Secretary of Health, Educa- 
nority or conflicting points of view, rather than by pub- tion, and Welfare reported traces of the weed-killer aminotriazole in cran- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- berries headed for the commercial market. The substance was known to 
including editorials, news and comment, and book re- cause thyroid cancer in rats and its use had been restricted by the Food and 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the Drug Administration. After a 5-month struggle between the cranberry in- 
AAAS or the institutions with which the authors are at- dustry and the agency, the contaminated berries were isolated, cranberry 
fihiated. 

sauce was returned to the market, and the government paid the industry $10 
Editorial Board million to compensate for its loss in sales. 

1979: F. PETER GEIDUSCHEK, WARD GOODENOUGH. This episode reflected the difficulties that, 20 years ago, confronted deci- 
N. BRUCE HANNAY. MARTIN I. KLEIN, FRANKLIN A. 
LONG, NEAL F. MILLER, JEEEREY J. WINE sion-makers charged with resolving complex environmental health ques- 

1980: RICHARD F. BALZHISER, WALLACE S. BROECK- 
ER. CLEMENT L. MARKERT. FRANK W. PUTNAM, BRY- tions. Gaps existed in epidemiologic information and methods for correlat- 
ANT W. RossITER, VERA C. RUBIN. MAXINE F. SINGER 
PAUL F. WAGGONER, F. KARL WILLENBROCK ' ing patterns of disease with exposure to chemicals. Our understanding of 

carcinogenesis, our ability to test rapidly for health hazards, and our meth- 
Publisher ods for relating the results of animal tests to humans were inadequate. So, 

WILLIAM D. CAREY too, were methods for decision-making under conditions of uncertainty and 

Editor for translating reliable information into terms of enlightened personal and 
PHILIP H. ABELSON organizational behavior. 

Editorial Staff Since 1959 we have seen some progress. Better epidemiologic techniques, 
Managing Editor Business Manager growing attention to decision analysis, greater concern With behavioral sci- 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor ence, and the enlightened involvement of the public-all represent signifi- 
JOHN F. RINGLE ELLEN F. MURPHY cant steps. Developments in basic biology have provided applied scientists 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLiAM . BROAD, LUTHER with valuable new insights. For example, the development of the Ames test 

CARTER, CONSTANCE HOLDEN. ELIOT MARSHALL. and other sensitive and rapid testing procedures for suspected carcinogens 
DEBORAH SHAPLEY. R. JEFEREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE was followed by the demonstration of a correlation between mutagenicity in 
MACK bacteria and carcinogenicity. This established the significance for mamma- 

Research News: BEVERLY KARPLUS HARTLiN E, han toxicology of much fundamental DNA research in primitive organisms. RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX. THOMAS H. MAUGH It, ARTHUR L. ROBINSON. Progress has been limited, however, when considered in the context of 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND how far we are from consensus on such questions as those presented by 
Associate Editors: ELEANORE BUTz, MARY DORF- saccharin and benzene. It has also been limited when compared with devel- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, Lois SCHMITT opments in the biomedical area. During the third quarter of this century, the 
Book Reviews: KATHERINE LIVINGSTON, Editor; National Institutes of Health played a critical role in nurturing that area of 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK science and in developing a generation of research-oriented physicians and 
Copy Editors: ISABELLA BOULDIN, STEPHEN KEPPLE 
Production: NANCY HARTNAGEL, JOHN BAKER; YA basic biomedical scienttsts. As a result, advances in biological knowledge 

Li SWIGART, HOLLY BISHOP, ELEANOR WARNER; have been applied to medical problems with a great increase in our under- 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, standing of disease. 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, The environmental health issues now confronting society are perhaps 
Editor; CORRINE HARRIS. MARGARET LLOYD 

Guide to Scientific Instruments: RiCHARD G. SOMMER even more complex than those in the biomedical sciences. Laboratory sci- 
Assistant to the Editor: JACK R. ALSIP 
Membership Recruitment: GWENDoLYN HUDDLE entists, statisticians, epidemiologists, engineers, economists, decision ana- 
Member and Subscription Records: ANN RAGLAND lysts, behavioral scientists, and others must be recruited. In applying their 

EDITORIAL CORRESPONDENCE: 1515 Massachu 
setts Ave., NW, Washington, D.C. 20005. Area code discipline to the environmental area, they must learn the language and prob- 
202. General Editorial Office, 467-4350; Book Reviews, lems of colleagues in other disciplines concerned with related questions. 
467-4367; Guide to Scientific Instruments, 467-4480' 
News and Comment, 467-4430; Reprints and Per Recruitment efforts may be facilitated by the desire of many of today's gift- 
missions, 467-4483; Research News, 467-4321. Cable: ed young scientists to apply their discipline to important social problems. 
Advancesci, Washington. For 'Instructions for Contrib- 
utors, write the editorial office or see page xi, Science, If we are to enter the 21st century as well prepared in the environmen- 
28 September 1979. 
BUSINESS CORRESPONDENCE: Area Code 202. tal health sciences as in the biomedical, some government agency must 
Membership and Subscriptions: 467-4417. seize the initiative now. It must support efforts to attract, train, and help 

Advertising Representatives fund the work of many able scientists prepared to commit themselves to 
Director: EARL J. SCHERAGO fundamental and applied environmental health research. The challenge fac- 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES ing universities is also great, for the complexities of interdisciplinary re- 
Marketing Manager: HERBERT L. BURKLUND search and training do not respect the traditional barriers that separate de- 

Sales: New YORK, N.Y. 10036: Steve Hamburger, 1515 partments and faculties. Universities and other research organizations must 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076. 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- provide the milieu for environmental health research and recognition for 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- success in such activities. 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- There is no time to waste. The public is increasingly concerned about the 
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