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Eleven good reasons to own 
a J2-21 centrifuge. 

These eleven J2-21 rotors comprise the most to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21 
versatile rotor line ever for high-speed centrifuges, refrigerated centrifuge. Its high-torque DC drive and 
Six fixed angle rotors offer outstanding automatic partial vacuum system get rotors to speed 
combinations of volume, force, and tube . rapidly. Sample and rotors are protected by such safe- 
size. Two swinging bucket rotors and a guards as a rotor imbalance detector and an elec- 
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actually five rotors in one. The JCF-Z . UL listed and CSA approved, the 
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orienting gradient, and continuous flow most versatile line of rotors, and the 
work, including the small pellet core backing of Beckman sales and service 
for efficiently obtaining up to 200 ml worldwide. Send for brochure SB-366 
of pellet from large volumes of liquid, to Beckman Instruments, Inc., 1117 

Driving these rotors at speeds up Calif ornia Ave., Palo Alto, CA 94304. 
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42 Microscope delivers it. 

40X, 1 GOX oil), foCusable 
pre-centered Condenser, 
plus simplified, convenient 
low controls, and a rugged 
durable design. All this at 
a price which makes / 4,46 

GALEN Microscope the -' 

only logical choice for 

listed in the Yellow Pages 
under "Microscopes'. 
Or write for a detailed 
catalog. 
'(Binocular model 31 -70-01 -02, 
suggested list $850.00). 

BAUSCH & LOMB  
Scientific Optical Products Division . Consult Yellow Pages under "Microscopes" 
Rochester, New York 14602 USA 
716-338-6000, TWX 510-253-6189 
TELEX 97-8231, CABLE: Bausch & Lomb 
In CANADA: Bausch & Lomb Canada Ltd. 2001 Leslie Street Don Mills, M3B2M3, Ontario, Canada (416)447-9101 

For more information Circle Reader Service No. 291. 
For immediate demonstration Circle Reader Service No. 292. 
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30 to 40 percent of the output of the Risks and Public Policy 
extramural contract program of NCI's 

The Pum p Division of Cancer Cause and Pre- The Three Mile Island nuclear reactor 
at IJ E'IE R vention for 5 percent or less of their bud- accident has dramatized not only the 

get. role of nuclear power but that of other 

, 4. , Our personal contributions to the area complex, science-based technologies in 
began in the late 1940's. Certainly Smith our society. It is important, therefore, 
must be familiar with the review article to draw the maximum lesson from the 
in Cancer Research (4) urging that carci- accident, and the President, Congress, 

nogenicity testing be made part of chron- the Nuclear Regulatory Commission 
ic toxicity testing. One of us (P.S.) can (NRC), and the nuclear industry have 
justifiably claim a major role in urging, announced investigations in order to do 

 LEXIBLE via the National Advisory Cancer Coun- just that. As a result, a lowering of the 

'."' cil and the National Cancer Advisory risk to the public from nuclear power 
RA Board (NCAB), that more funds be al- reactors is to be expected. NDOLP loted to investigate environmental car- Looking beyond nuclear power to the 

MADE N . . A. cinogenesis. We also had a major role in general issue of risks/benefits to the pub- 
training many of those now engaged in lic from applying complex technologies, Designed to eliminate all con this field, including Saffiotti, Lijinsky, there appears to be one conclusion 

tact of moving parts with the 
materials being pumped. Ideal Tomatis, Della Porta, Mirvish, Toth, from Three Mile Island that can be 
for numerous applications Montesano, Cabral, Keefer, Rappaport, made already: Accurate multidisciplin- 
where pumping corrosives, and Magee. ary assessments of any highly com- 
abrasive slurries, sterile solu- The real reasons for the blunders plex technology cannot be guaranteed 
tions or gases is a problem. Smith assigns to NCI are not likely to be until after a period of trial and error. 
Many models. Capacities from discovered through audits by GAO, The unavoidable risks during that period 
48 cc to 1,200 gallons per hour. HEW, and so forth. The problems are a should therefore be countered with extra, 
Phone us and we'll mail you our catalog today. reflection of the present state of the sci- defense-in-depth safety measures. 

ences that underwrite this program. Indi- In the case of the Three Mile Island ac- 
vidual bioassays pose separate scientific cident, the most noteworthy fact, in my Rand li 

Randolph Austin Co. problems and, more crucial, there is a opinion, is not that material and human 
Post Office Box 988 PU'1 '3"T need for new approaches and a careful malfunctioning apparently were encoun- 
Manchaca, Texas 78652 .L.4 IAI5SIL 
Ph. 15121 282-1590 lAustinTx.l evaluation of procedures. tered along with bureaucratic and organi- 

Circle No. 18 on Readers' Service Card The developments during the present zational inefficiencies (although the NRC 
__________________________________ decade have been much more complex should be commended for its choice of 

than they appear from Smith's over- procedure of cooling down the reactor), 
simplified article. Debates have been but that the reactor got into a potentially  held at the NCAB; discussions have dangerous failure mode that had not 
taken place during congressional hear- been foreseen. This failure mode was (i) 

TN.TAN.IIN.II"'\ ings; new legislation has been enacted. unanticipated; (ii) metastable; and (iii) 
FIlltxll'JI1'J? Great confusion has been engendered potentially dangerous to the public. 

about the role of NCI and that of the reg- To an impartial observer, before the 
ulatory agencies. Implications of respon- accident the NRC would appear to have 

Are you thinking of equity financ- sibility have been made where none have done all that it could reasonably be ex- 
ing or merger of your company, existed, and roles have been entirely pected to have done to learn the poten- 
now or in the future? Beckman 
Instruments maintains a long-term misunderstood. tial failure modes of operating light water 
search for top quality, technical If Science is to represent the scientific nuclear reactors. It had available the $1- 
growth opportunities serving sci- community, any discussion of carcino- million-plus Rasmussen study, an inde- 

medicine, and industry. Per- gen testing should surely include the sci- pendent evaluation of it by a special ence, entific merits of such a procedure. No- group of the American Physical Society, 
haps you or an associate would where does Smith even ask whether rou- several evaluations by special interest 
like a copy of our Diversification 
Interests statement - for your pres- tine testing should be done at all. Finally, groups, and a recent additional review of 
ent review or future reference. a distinction should be made between an the Rasmussen study that was sponsored 
Available on request and in academic cancer institute such as Eppley by the NRC itself. In none of these stud- 
confidence. and a commercial testing facility. ies was the NRC led to believe that a 

PHILIPPE SHUBIK large bubble of hydrogen would form in- 
ROBERTQ. BROWN DAVID B. CLAYsoN side a reactor vessel. 

Eppley Institute r Research in Cancer, The general public may well wonder if 
Director of Corporate Planning University of Nebra -ka Medical Center, this is the best it can expect from the 

42 and Dewey At.' nue, scientific community. The answer, of 
B E C IC IVI A N Omaha, Nebraska 68105 course, is, No. Scientists can pay more 

attention to the discipline of risk assess- 
References ment; they can recommend designs in- 

Beckman Instruments, Inc. 1. w. Lijinaky, P. Shubik, Science 145, 53(1964). corporating more monitoring instrumen- 
Dept.  2. M. Rustia, P. Shubik, J. Nati. cancer Inst. 48, 

2500 Harbor Blvd., Fullerton, CA 92634 721 (1972). tatlon and defense-in-depth safety mea- 
3. 5, Mirvish, L. wailcave, M. Eagen, P. Shubik, sures designed to avoid a broader spec- 

Science 177, 65(1972). 
______________________________________ 4. P. Shubik, I. Sice, cancer Res. 16, 728 (1956). trum of failure modes. Also, a wider 
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group of scientists, both as regards 
discipline and professional affiliation, 
can become involved in risk assessment, 
which can then be isolated from some of 
the pressures of special interests. 

Whereas the occurrence of a Three 
Mile Island syndrome in the highly de- 
veloped field of nuclear technology may 
appear surprising to some, analogous 
phenomena are almost taken for granted 
by economists and political scientists. 
In their struggle, they appear to be more 
concerned with the theory and practice 
of decision-making under conditions of 
uncertainty than with actually trying to 
reduce the uncertainty that influences 
their decisions. At a given time, it may 
not be possible to remove all existing un- 
certainty, but a minimization of it can al- 
ways be attempted and a corresponding 
technological solution outlined. The ac- 
curacy and objectivity with which the 
risk assessment of a complex technol- 
ogy can be carried out ought to be em- 
phasized in the political process of its 
evaluation. 

SIGURD . NIELSEN64 And no wonder. The reason pre-wash, or detergent film 
Brookings Institution, Washington, D.C. is quite simple. Most labora- from the wash cycle can be 
*Guest scholar tory washers are adapted flushed back onto your 

from the home dishwasher. glassware to ruin a future 
The same nozzles are used experiment. 
for the pre-wash, detergent And there's even more to 

Dysmenorrhea Treatment and rinse cycles. Cross con- a Heincke. To insure the 
tamination is unavoidable even distribution of water 

The Research News article "Dysmen- from one cycle to another. over and inside every test 
orrhea: basic research leads to a rational The Heincke anti- tube, beaker and pipette 
therapy" (13 July, r 175) seems to de- contaminant washer is from both top and bottom, 
scribe precisely the type of approach to 
health problems that we all seek but sel- especially designed for the only the Heincke anti- 
dom find. The enthusiasm for such a rare exacting cleanliness demands contaminant washer has the 
occurrence may have, however, led to of the laboratory. Each cycle moving jet spray, separate 
an overly optimistic and potentially dan- -pre-wash, wash and sprays for each cycle move 
gerous conclusion. If indeed dysmenor- rinse-has its own separate back and forth to insure that 
rhea is caused by overproduction of plumbing system. There's no no surface is sheltered from 
prostaglandins E and F2,,, perhaps, be- way that residue from the the thorough cleaning process. 
fore putting 30 to 50 percent of women of 
childbearing age on the rational therapy The Ileinicke 
to depress their synthesis, we should 
consider two points. The most important 
is that it lS possible that such a wide- 
spread "biochemical abnormality" may 
have a functional role that we do not yet 
understand. A related point is that the 
article appears to advocate additional  3000 
drug therapy for a large of  H einicke Instruments Co. Taft Street, Hollywood, Fl 33021 very segment 800-327-9783 or (305) 987-6101 
the population. Experience should have _________________________________________________________________ 
taught us by now that simple solutions, I 
especially when applied on a large scale, If you should ever have an equipment breakdown... 
are likely to lead to unexpected and un- 
pleasant consequences even when the a Heinicke IVilnute I\/Ian wiII be on 

solution is based on rational and elegant 
his way to you in 48 hours! 

research. 
HAROLD M. SWARTZ You'll seldomneed the Minute Man service, because 

Department of Radiology, Heinicke and Napco instruments are built to work. But 
Medical College of Wisconsin, if you do, just dial toll-free 800-327-9783. 
Milwaukee 53226 ____________________________________________________________________ 
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24 August 1979, Volume 205, Number 4408 SC I E  

AMERICAN ASSOCIATION FOR Women in Science 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- Ten percent of the active American women physicists with a Ph.D. degree 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- received their degrees in the 1977-78 academic year. These 66 new women 
nority or conflicting points of view, rather than by pub- doctorates amounted to 6.8 percent of the total Ph.D.' s awarded last year. 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- This representation of women among physics Ph.D. 's has increased steadily 
including editorials, news and comment, and book re- from only 2.6 percent in 1972. But almost half of this increase is due to the 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the total number of physics doctorates decreasing from 1438 to 971. 
AAAS or the institutions with which the authors are af- But the problems of women physicists are not fully reflected in these fig- 
filiated. 

Editorial Board ures. Compared to their male counterparts, women physicists experience 
1979: F. PETER GEIDU5CHEK, WARD GOODENOUGH five times as much unemployment, are paid less, and work in positions of 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. lesser rank. All this adds up to a waste of talent and a demonstrable inequal- 
LoNG, NEAL B. MILLER, JEFFREY I WINE 

1980: RICHARD B. BALZHI5ER, WALLACE s. BROECK- ity of opportunity and incentive for young women interested in physics. 
ER, CLEMENT L MARKERT, FRANK W. PUTNAM, BRY- The American Physical Society's Committee on the Status of Women in 
ANT W. RossITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL B. WAGGoNER, F. KARL WILLENBROCK Physics has studied this situation since 1971, and believes that two major 

Publisher obstacles to scientific careers for women must be overcome. Early influ- 
WILLIAM D. CAREY ences discourage women from acquiring the appropriate academic founda- 

Editor tions, and women once trained must have equal opportunities and rewards 
PHILIP H. ABELsoN to pursue their careers. Four suggestions for national action are offered: 

Editorial stair I) Initiate programs no later than in junior high school to attract girls to 
Managing Editor Business Manager scientific and engineering careers while their mathematical performance is 
ROBERT V. ORMES HANS NUssBAUM . 

Assistant Managing Editor Production Editor still fully competitive with boys. 
JOHN B. RINGLE ELLEN F. MURPHY 2) Modify criteria for fellowships and other scientific awards so that they 
News Editor: BARBARA J. CULLITON 
News and Comment.- WILLIAM J. BROAD, LUTHER J do not put women with career delays or interruptions at an unfair disadvan- 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, tage (such as those stipulating limits of age or years since highest degree). 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 3) When collecting the needed reports and data on women in science and 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, engineering, keep the paperwork and administrative details to a minimum. 
FREDERiCK F. HARTLINE, RICHARD A. KERR, GINA 4) Provide incentives (such as the equal opportunity awards suggested by 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II Senator Kennedy) for people most responsible for fostering the careers of 
ARTHUR L. ROBINSON. Editorial Assistant, FANNIE 
GROOM women scientists and engineers. 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORE Senator Kennedy has introduced a bill (S.568) called the Women in Sci- 

MAN, SYLVIA EBERHART, JUDITH GOTTLIEB, RUTH ence and Technology Equal Opportunity Act. This bill, providing a wel- 
KUL5TAD 

Assistant Editors: CAITILIN GORDON, Lois SCHMItT come indication of congressional awareness of the issue, would require im- 
Book Reviews: KATHERINE LIVINGSTON, Editor; plementation by the National Science Foundation (NSF). Through pro- 

LINDA HEISERMAN, JANET KEOG grams initiated by the NSF, science and mathematics courses in elementary 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN and secondary schools would be strengthened, with emphasis being placed 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER- on gaining the interest of female students; and supplementary training for 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, teachers and workshops for parents would be provided. Higher education 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, programs would prepare women for careers in science, and a continuing 
Editor; CORRINE HARRIS, MARGARET LLOYD education program would assist women scientists in the work force and in 

Guide to Scientific Instruments: RICHARD SOMMER 
Assistant to the Editors: RICHARD SEMIRLosE periods of interrupted careers. 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND Under Title 3, the bill would provide for a variety of public information 

EDITORIAL CORRESPONDENCE: 1515 Massachu- programs, including a clearinghouse for information on women in science 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, and programs for museums, communities, and media aimed at promoting 
467-4367; Guide to Scientific Instruments, 467-4480; public awareness of scientific careers for women. It would also establish 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: prizes for constructive activity toward advancement of women in science. 
Advancesci, Washington. For "Instructions for Contrib- The last title, "Equal Employment Opportunity," contains nondiscrimin- 
utors," write the editorial office or see page xi, Science, 
29 June i979. ation clauses that would have considerable impact on federally supported 
BUSINESS CORRESPONDENCE: Area Code 202. laboratories. Among the penalties for noncompliance is one sure to be con- 
Membership and Subscriptions: 467-4417. 

Advertising Representatives troversial: an arbitrary reduction in permitted overhead reimbursement on 
Director: EARL J. SCHERAGO federal projects for institutions having the lowest percentages of women 
Production Manager: MARGARET STERLING 
Advertising Sales Manager: RICHARD L. CHARLES participating in scientific activity. 
Marketing Manager: HERBERT L. BURKLUND The NSF recently announced funding for 28 Science Career Workshops 

Sales: NEW YORK, NY. 10036: Steve Hamburger, 1515 aimed at increasing the participation of women in science. These workshops 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- should help to define problems and alternative solutions going beyond those 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- in S.568. But hearings should be held on this proposal to bring closer the day 
igan Ave. (3i2-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Wino Nance, iii N. La Cienega Blvd. (213-657- when a consensus is reached on how this country will ensure the full partici- 
2772); DORSET, VT. 05251: Fred w. Dieffenbach, Kent pation of its talented women in scientific and engineering careers. 
Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Tenth floor, -LEWIS M. BRANSCOMB, President, American Physical Society, 335 East 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 45 Street, New York 10017 
730-1050. 
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