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On photography, 
the three Rs, 

and 
articulateness 

That right-brain/left-brain business has become 
fashionable doctrine. Vast numbers of words are 
spilled about it. Those words are mostly spilling 
out of the left sides of brains, if we understand the 
doctrine itself, which we may not. We feel more 
comfortable making judgments in the field of 
chemical engineering than in neuroanatomy or 
psychology. We would steer quite clear of this 
subject but for the fact that the major product of 
our chemical engineering finds one of its uses in 
preparing children for adulthood. 

In pre-TV days little was spent on special help for 
kids who were finding it especially hard to learn 
how to read and write. It was assumed they 
would be making their way with their muscles. 
That has become very hard to do. So special 
arrangements are made. Oddly enough, the spe- 
cial classes consist mostly of little boys. Whatever 
the adult result, development schedules in the 

brain seem to differ between the sexes in 
childhood. 

If Albert Einstein were eight years old now, he 
might well be in one of those classes as a non- 
intellectual despite latent power enough in the 
spatially reasoning right side of his brain to dis- 
cover special relativity. Little Albert did it 
without TV stimulating that nonverbal right 
brain. Classmates similarly slow in the left sides 
of their heads would tend to turn into young men 
whose every statement will sound more or less 
alike because they will have too few words (and 
even fewer mathematical equations) with which 
to express their thoughts. 

The schools and the traditions of scholarship 
favor the user of words. If overexposure of chil- 
dren to the pictures on the tube is causing the 
trouble and is too hard to prevent, pictures, 
if under control of the child himself, are seen 
by many educators as also the cure. 

Overcoming verbal handicap is the price of ad- 
mission to the world as now constituted, where 
writing advertisements for large companies beats 
felling large trees by hand axe. To help overcome 
it, photography is used in many schools to trans- 
fer strength from the overstimulated right brain 
to the underdeveloped left brain, even if the 
educators who offer evidence of the effectiveness 
of their techniques for doing this do not all rely 
on brain-splitting to explain their results. 

Though the use of photography to encourage 
literacy in children represents a very small part of 
our business and probably always will, we have 
plenty of material to send you about the tech- 
niques and the evidence. It may help in con- 
frontation with taxpayers who claim that a 
hickory stick works better than a camera for 
driving the three Rs into young heads. 
Write Jim Sucy, Education Markets, Kodak, 
Rochester, N. Y 14650. 
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Corn growing in a no-tillage system on 
a central Kentucky farm. The residue 
on the soil surface is a killed fescue 
sod. The topography is representative 
of land in no tillage in Kentucky. See 
page 1108. [William B. Mesner, De- 
partment of Public Information, Col- 
lege of Agriculture, University of Ken- 
tucky, Lexington] 



HP introduces the 
If you've been thinking that only a 32-bit computer can handle your matrix 

intensive jobs, think about this: with HP's new Vector Instruction Set (VIS), the HP 
1000 does matrix inversions at speeds comparable to a 32-bit mini. At less than 

one-third the price. 
The HP 1000 F-Series computer has built a solid reputation for 

handling complex scientific calculations involving floating point 
arithmetic, trigonometric and logarithmic functions, and other com- 

putation-intensive problems. And now it's even better. 
With VIS, you can perform vector and matrix arithmetic at 

speeds you wouldn't have thought possible on a 16-bit computer. Yet 
HP 1000 F-Series systems, including the powerful Vector Instruction 
Set, are priced from only $43,500. 

You can call VIS easily from any FORTRAN program by 
simply specifying the size of your array and the operation you want to 
perform. A single vector addition statement like CALL VADD, for ex- 
ample, replaces a FORTRAN DO loop to execute some applications up 
to 10 times faster. 

And by taking advantage of the HP 1000's Extended Memory 
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Area, VIS can address extremely large data sets 
(up to 1.8 megabytes) in main memory. All array 
and memory management tasks are handled auto- 
matically so you can do large array applications 
like image processing, three-dimensional graph- 
ics, process optimization and simulations. With- 
out writing any new software. 

Speed plus accuracy 
equals performance. 
Even if you're just crunching i 

numbers and not matrices, the F- 
Series has what it takes to handle the 
most sophisticated computations. 

A hardware-implemented 
Floating Point Processor gives you 
three levels of floating point precision 
for up to 17 significant digits of accu- 
racy. The F-Series' standard firmware 
also includes a subsystem designed to 
improve performance on frequently used 
FORTRAN routines. Like parameter passing, for 
example. Or normalization functions. Even array 
address calculations. And separate polynominal 

and scientific instruction sets 
make it easy to do highly accurate 
calculations involving a wide range 
of trigonometric, logarithmic and 
other complex functions -all at 
hardware speed. 

KA 

Crunch a matrix today. - 

To find out how the HP 1000 makes matrix 
arithmetic a snap on a 16-bit computer, call your 
nearest HP office listed in the White Pages and 
ask for a hands-on demonstration. It might save 
you from investing jll more than you need to 

-" for your sophisticated computation jobs. Or 
write for more information to Hewlett-Packard, 
Attn: Roger Ueltzen, Dept. 3560, 11000 Wolfe 
Road, Cupertino, CA 95014. 

Matrix Inversion Times* 

HP 1000 
VIS-enhanced 32-bit 

Size F-Series Minicomputer 
50x50 1.8 sec 1.5 sec 

lO0x100 12.3 sec 11.7 sec 
200x200 105 sec 92 sec 
400x400 690 sec 720 sec 

*Benchmark method-Matrix inversion using Gauss-Jordan Elimination. 
Price is U.S. list. 

Coming soon to Los Angeles, Dallas, Chicago, 
New York and Toronto: 

"Productivity '80: The Computer- Its New 
Role' Hewlett-Packard seminars and practical 
demonstrations on how to get more from your 
resources in the coming decade. Watch your local 
newspaper for details. 

I HEWLETT 
PACKARD 
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Announcing the 5th Annual 

AAAS 

Colloquium on 

RcD 
Policy 

19-20 June 1980 

The Shoreham Hotel 
2500 Calvert Street, NW 
Washington, DC 

Colloquium Topics 
* Federal R&D Issues in the FY 1981 Budget ' The original 

FY 1981 budget and the budget revision * Federal policies 
on R&D * Outlook for FY 1982 and the future ' Impact of 
inflation 

* Industry R&D and the Economy ' Problems of R&D in 
industry * Implementing federal policies on innovation * 
Coping with inflation * Impacts on economic outlook of 
federal and industry R&D policies 

? Science and Research at Universities * Outlook for federal 
funding of research at universities * Impact of demographic 
changes on university needs and capabilities * Impact of 
federal policies and priorities * Public accountability vs. 
excessive paperwork 

* State and Local Interests in R&D * State and local funding 
of R&D * Federal R&D and state and local needs * 

Technology transfer and building state and local science 
and technology capabilities 

Colloquium Speakers 
Speakers at the Colloquium will include: 
Betsy Ancker-Johnson, Vice President for Environmental Affairs, General 

Motors Corporation 
The Honorable Thomas J. Anderson, Member, Michigan House of 

Representatives, and Member, Intergovernmental Science, Engineering 
and Technology Panel 

Thomas Bartlett, President, Association of American Universities 
D. Allan Bromley, Professor of.Physics, Yale University 
Wayne Brown, Director, Utah Innovation Center, University of Utah, and 

Chairman of the Board, Terratek, Inc. 
W. Bowman Cutter, Executive Associate Director for Budget, Office of 

Management and Budget 
Irwin Feller, Director, Institute for Policy Research and Evaluation, 

Pennsylvania State University 
The Honorable Robert N. Giaimo, Chairman, Committee on the Budget, 

U.S. House of Representatives 
John H. Gibbons, Director, Office of Technology Assessment, U.S. 

Congress 
The Honorable Dale E. Hathaway, Undersecretary for International 

Affairs and Commodity Programs, U.S. Department of Agriculture 
Charles V. Kidd, Research Professor of Public Affairs, George Washington 

University 
Edwin Mansfield, Professor of Economics, University of Pennsylvania 
George Maslach, Provost, Professional Schools and Colleges, University of 

California at Berkeley 0 

Gilbert S. Omenn, Associate Director for Human Resources, Veterans and 
Labor, Office of Management and Budget 

Joseph A. Pechman, Director of Economic Studies, Brookings Institution 
Frank Press, Director, Office of Science and Technology Policy, Executive 

Office of the President 
The Honorable John C. Sawhill, Deputy Secretary, U.S. Department of 

Energy 

Research and Development: AAAS Report V, by Willis 
H. Shapley, Albert H. Telch, Gail J. Breslow, and 
Charles V. Kidd, will be provided in advance to 

Colloquium registrants. The Report covers R&D in the 
federal budget, R&D in industry, and other topics 
relating to R&D and public policy. Registrants will also 
receive the published proceedings of the conference. 

Interested persons are urged to register early by using the 
Colloquium registration form on the facing page. 
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5th R&D Colloquium Washington 19-20 June 1980 

The fifth AAAS R&D Policy Colloquium will be held on Thursday and Friday, 19 and 20 June 1980 at THE 
SHOREHAM HOTEL, 2500 Calvert St., NW, Washington, DC 20008. 

AAAS Colloquium (19-20 June) Advance Registration-enclosed is check or purchase order for: 

D $95 Full Registration (includes lunch on both days, dinner on Thursday, the R&D: FY 81 Report, and 
the Colloquium Proceedings) 

D $55 Partial Registration (includes Report and Proceedings only) 
O $25 Student Registration (includes Report and Proceedings only; available to full-time graduate or 

undergraduate students only) 

Separate Meal Tickets (lunches at $13 and dinner at $19): 
O3 Lunch on Thurs., 19th; OD Dinner on Thurs., 19th; [D Lunch on Fri., 20th 

Previous Reports and Proceedings (at $5 each): 
-- R&D FY 80; E- R&D FY 79; E] R&D: FY 78; El R&D: FY 77 
E Proc. 79 Col.; El Proc. 78 Col.; C Proc. 77 Col.; E- Proc. 76 Col. 

Program, badge, meal tickets, and R&D: FY 81 Report will be sent about 9 June. Registrations received after 9 June will 
be held at the AAAS Registration Desk at The Shoreham Hotel. Previous reports ordered will be sent as soon as possible. 
Proceedings of 80 Colloquium will be sent as soon as available. 

Registrant's Name 

A ff;l;at4in 
(last name) (first and initial) 

(street and number) 

(city) (state and zip) (telephone number) 

D Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., NW, Washington, DC 20036 

Shoreham Hotel Reservation-AAAS Colloquium (19-20 June) 
(Reservations received after 16 May cannot be guaranteed) 

Room: __ Single ($58*) __ Double ($72*) __ Twin ($72*) 

*Plus 8%0 D.C. sales tax; and 80? occupancy tax. 

Arrival: Date Time 

Departure: Date Time 

Be sure to list definite arrival and departure 
date and time. Hotel reservations will be held 
only until 6 p.m. unless otherwise specified. 
Check out time is 1:00 p.m. 

Names and Addresses of All Occupants of Room: 

Name 

Address 

Name 

Address 

City State Zip City State Zip 

Please indicate any special 
housing needs due to a handicap 

Please enclose separate check, made out to Shoreham Hotel, for first night's room charge or indicate major credit card No. 

Card name Number Expires 

Cardholder's signature 

Mail to AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036 
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Executive Director 
Sigma Xi, 

The Scientific 
Research Society 

The Society of Sigma Xi is searching 
for an Executive Director to succeed Dr. 
Thomas T. Holme, who is retiring after 
over 25 years of service. A successor is 
sought to take office on 1 July 1981. 

Sigma Xi is an honorary, interdis- 
ciplinary, scientific society founded in 
1886. It has over 120,000 active members 
affiliated with more than 500 chapters 
and clubs at leading universities, col- 
leges, and research laboratories. It pub- 
lishes American Scientist. 

Sigma Xi seeks an exceptional per- 
son able to communicate to the scientific 
community its important role as an hon- 
orary society in encouraging research 
and providing interdisciplinary fellow- 
ship. Responsibilities include imple- 
menting the policies and programs of the 
Society and administering the National 
Office. Candidates, preferably members 
of the Society or eligible for membership, 
should have a general familiarity with 
scientific disciplines and with publishing 
a scientific journal, and should have 
experience in administering a staff, a 
substantial annual budget, and the 
financial and investment aspects of a 
not-for-profit, tax-exempt corporation. 

A current curriculum vitae or 
resume, with the names, addresses, and 
telephone numbers of three references, 
should be submitted by applicants, or by 
nomiilators on behalf of anyone pro- 
posed for the position, to: 

Caryl P. Haskins, Chairman 
Search Committee 
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LETTERS 

Saccharin Controversy 

I am writing to express my deep disap- 
pointment in the cavalier commentary on 
the saccharin controversy published in 
the 11 April issue of Science (News and 
Comment, p. 154). Author R. Jeffrey 
Smith selectively quotes scientists who 
agree with the Food and Drug Adminis- 
tration's (FDA's) intent to ban saccha- 
rin. He relegates the majority dissenting 
view to the categories of misguided pub- 
lic, misguided press, misguided Con- 
gress, and a misguiding diet food indus- 
try. 

Smith does not quote one scientist as 
opposing the FDA ban, creating an illu- 
sion of unified scientific support for the 
obsolete Delaney clause. That is FDA's 
absolute zero risk standard, which, if 
generally and sincerely applied to all 
synthetic and natural chemicals, would 
ban most of the food supply, most indus- 
trial jobs, going outdoors and staying 
indoors, and much of the rest of the 
universe. Fortunately, it only applies 
lawfully to food additives, though the 
Occupational Safety and Health Admini- 
stration wants it extended to the work- 
place. 

It was correct for Smith to report that 
Emmanuel Farber, and the National 
Academy of Sciences (NAS) panel 
which he chaired, both concluded that (i) 
"saccharin should be considered to be a 
carcinogen." It was deception (whether 
of him or by him) to omit that an 80 per- 
cent majority of the NAS scientific pan- 
elists also concluded that (ii) saccharin 
should not be banned, but that (iii) the 
food safety law should be amended to a 
basis of relative risk assessment. 

It was correct of Smith to report that 
Frederick Robbins, as chairman of the 
second NAS panel, endorsed the FDA 
proposal at a hearing before the House 
Commerce Subcommittee on Health. It 
would have been more correct to point 
out that Robbins was expressing a per- 
sonal opinion contrary to the consensus 
of the panel of scientists which he 
chaired, a fact made clear by NAS staff 
at the hearing. 

For Smith to assert that NAS only 
wanted to remove saccharin from pro- 
cessed foods is to rewrite history. That 
tabletop sweetener proposal was their 
fallback position after the uproar from 
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the real consumer movement (people 
who actually use the stuff). What's more 
it was a scam and a distraction because 
the FDA made no pretense that saccha- 
rin or any artificial sweetener would ever 
be approved as an over-the-counter 
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drug, so the result would be the same as 
a total ban. 

It was correct for Smith to clarify that 
there is value to maximum tolerable 
overdose testing, a "methodology made 
necessary by the difficulty of picking up 
a low level effect in a small group of ani- 
mals." He should have added that there 
is growing evidence and concern that 
such biological extremism often is pick- 
ing up not a low-level effect but rather 
only a high-level dysfunction. When you 
take a cancer-prone test animal and then 
overload what little renal function re- 
mains, or its hematologic or immuno- 
logic function or DNA repair resource, 
or whatever, you have not thereby 
proved anything other than your capac- 
ity for overwhelming biological de- 
fenses. 

Finally, we get to the policy question. 
It is understandable that Smith would 
preen over the difficulty nonscientist leg- 
islators have understanding a complex 
scientific question, even as he adds to 
the confusion by crafting a one-sided 
summary of the issue. But if the credi- 
bility of the FDA is diminished, as it 
claims, the fault is the FDA's for being 
so dogmatic in pursuit of an outmoded 
absolute-zero risk concept. The Delaney 
clause was written by Congress in 1958, 
before analytical chemists extended the 
sensitivity of their tests a millionfold and 
before the rat breeders and rat feeders 
"perfected" their methodology. That 
clause and the food safety law of which it 
is a part need to be modernized to allow 
relative risk to be considered as well as 
benefits to the population at risk, as well 
as safeguards to verify that overdose 
testing is detecting low-level effects 
rather than high-level dysfunction. 
Smith's commentary is "an excellent ex- 
ample of [why] a difficult scientific issue 
might founder in the political and public 
arena." If the independent scientific 
leadership does not make an effort to 
help interpret these matters to legisla- 
tors, it may be that we will never mod- 
ernize the food safety law. 

JAMES G. MARTIN 

House of Representatives, 
U.S. Congress, Washington, D.C. 20515 

Upwelling Agents? 

I found the article by Beverly Karplus 
Hartline (Research News, 4 Apr., p. 38) 
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on coastal upwelling very interesting, 
particularly "the exciting discovery that 
winds hundreds of thousands of kilo- 
meters away can disturb the local cur- 
rents . . ." and lead to upwellings. Since 

SCIENCE, VOL. 208 

on coastal upwelling very interesting, 
particularly "the exciting discovery that 
winds hundreds of thousands of kilo- 
meters away can disturb the local cur- 
rents . . ." and lead to upwellings. Since 

SCIENCE, VOL. 208 

on coastal upwelling very interesting, 
particularly "the exciting discovery that 
winds hundreds of thousands of kilo- 
meters away can disturb the local cur- 
rents . . ." and lead to upwellings. Since 

SCIENCE, VOL. 208 



CNURRENTCONTENTS: 

CURRENT 
CONTENTS... 
the best way to keep up with new 
developments in your field-while 
they're still new! 

"By,, way of comment on Itcomes back from 

is indispensable aroun _ obviously well used -- 
circulatiQn battered and to we could 

dpeople request references from journals we could and peope requscrb o. hrough Current Contents 

unr lbr hape to sco cion is- virtually unlimited. 

eaTrn A since Current Contents geneltes, 
Regarding OA , I find that OATS is really 

*... ^50 ference requests, m a a cf time and 

a time saver. I don't have to spend a .L. .. 

effort trying to locate a source for some of the more 

exotic titles you include inCC. 

Mary Jane Campbell, Librarian 
Ferro Chemical 
7040 Krick Road 
Bedford, Ohio 44146 

Current Contents, the world's most widely-used literature 
alerting service, displays tables of contents of the most recent 
issues of over 1,000 important journals and more than 700 
multi-authored books. Every week top journals from all over 
the world are covered. . .giving you precise, but easy access to 
the articles you need to keep abreast of the latest develop- 
ments in your field. 

a copy of the article in the mail to you within 24 hours after 
receipt of your request. You can then use the record of article 
requests which originated from CC to determine which jour- 
nals you might want to subscribe to.. .or might ask your 
library to subscribe to. Over 300,000 researchers, scientists, 
and teachers rely on CC, coupled with OATS, to provide the 
journal coverage they need. 

Current Contents also gives you several alternative ways to But don't just take our word for it. Why not send for a free 
obtain any article quickly and easily if your library doesn't copy of CC and see how it will enable you to keep up with 
carry the journal. You can use CCe's Author Address Directory new developments in your field -while they're still new. You 
to write to the author for a reprint. Or if the article is needed have seven broad disciplinary areas from which to choose. To 
immediately, you can request it from ISI 's OATS e(Original order your free issue - simply use the coupon below. 
Article Tear Sheet) service. For a minimal fee, OATS will have 

Please send me a free copy of the Current Contents?edition(s) 
I've checked below. I understand there is no cost or obligation. 

O CC/Life Sciences 
O CC/Physical, Chemical & Earth Sciences 

J CC/Agriculture, Biology & Environmental Sciences 
O CC/Engineering, Technology & Applied Sciences 
O CC/Clinical Practice 
0 CC/Arts & Humanities 
0 CC/Social & Behavioral Sciences 

? Institute for 
U Scientific Information? 

3501 Market Street, University City Science Center _ 
Philadelphia. Pa 19104 U.S.A. 
Tel: (215) 386-0100. Cable: SCINFO Telex: 84-5305 

6 JUNE 1980 

NAME 

ORGANIZATION/DEPT. 

ADDRESS 

CITY STATE/PROVINCE COUNTRY 

ZIP/POSTAL CODE PHONE 

29-2270 

01980 )Sf 

1087 

- 

ppoomo 

I 
I 

UI .. 1 U l H .H1 HrII .I .I "? .1_ _ M1 , , , : , ; . . .. 

0 

I 

I 



NO NUKES? 

KNOW NUKES 

NO NUKES? 

KNOW NUKES 

NO NUKES? 

KNOW NUKES 

NO NUKES? 

KNOW NUKES 

NO NUKES? 

KNOW NUKES 

2nd large printing- 
A Guidebook to Nuclear Reactors 
Anthony V. Nero, Jr. 
A detailed and dispassionate guide. Ameri- 
can Scientist says Nero's book is "well-bal- 
anced. ... The author has performed a 
valuable service in gathering this relevant 
material and presenting it simply in a form 
that is useful not only to the expert but to 
anyone interested in the nuclear debate." 
Nuclear News refers to the book as "a well- 
illustrated and concise description." 

$9.95 cloth, $25.00 paper 
At bookstores 
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the earth has a circumference of only 
40,000 kilometers and the earth-moon 
distance is on the order of hundreds of 
thousands of kilometers, I assume lunar 
winds are the upwelling agents referred 
to. This new earth-moon interaction is 
indeed an exciting discovery! 

PHILIP A. MEYERS 
Department of Atmospheric and 
Oceanic Science, College of, 
Engineering, University of Michigan, 
Ann Arbor 48109 
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The text should have read "hundreds 
to thousands of kilometers away." 

-BEVERLY KARPLUS HARTLINE 

"Retreading" Ph.D.'s 

Like the weather, personnel shortages 
in engineering are discussed universal- 
ly. I wish to discuss a short-term alle- 
viation of the problem that we have 
demonstrated (locally) but which, I be- 
lieve, has important national implica- 
tions. 

Since the minimum time it takes to 
create B.S.-Ph.D. manpower in engi- 
neering by means of the traditional high 
school stimulus, increased B.S. facili- 
ties, and Ph.D. programs requiring addi- 
tional research support, is on the order 
of 5 to 10 years, one must look else- 
where. There is in this country a sub- 
stantial pool of persons trained in theo- 
retical physics, the more theoretical re- 
gimes of chemistry, and many subdisci- 
plines of the biosciences. This set is at 
least underemployed. Our experience in 
our own interdisciplinary laboratory has 
been that, in 2 years, persons trained in 
any of the above named disciplines can 
become active teacher-researchers in 
fields of engineering and applied science. 

I envisage a program funded by the 
U.S. government (or any combination of 
government and industry) to provide 
"retraineeships" for U.S. citizens (or 
any selected group) with at least a M.S. 
or Ph.D. in the above disciplines. A 
simple administrative mechanism is 
available: 

University laboratories (departments 
and institutes in the relevant fields with 
the manpower deficiency) would be per- 
mitted to locate any suitable candidates 
whom they can put to work in an active 
research program. (Evidence must be 
provided about the quality and size of 
the research effort.) Such candidates will 
have two responsibilities: conduct re- 
search in the defined areas and either 
take or teach a couple of courses per 
year. These traineeships should be paid 
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at the going local rate for nontenure post- 
doctoral positions or junior faculty. No 
overhead, supplies, and so forth should 
be involved, thus making it possible to 
pay the individual directly if necessary. 
This total immersion in an active re- 
search group in applied sciences or 
engineering "retreads" Ph.D.'s (and 
M.S.'s) so that they can become useful 
in new disciplines in 2 years. I cannot 
think of any other process that can come 
close. This kind of process also does not 
generate or continue the feast-or-famine 
syndrome in engineering schools. The 
retrained individuals could also contrib- 
ute some new frames of reference to de- 
partments in industry or universities. 

An increase of say $10 million to, say, 
the National Science Foundation Sci- 
ence Education Directorate could get 
such a program started immediately. 

RUSTUM ROY 
Materials Research Laboratory, 
Pennsylvania State University, 
University Park 16802 

The "Monster" Proof 

Recently, Robert L. Griess, Jr., an- 
nounced, in a private communication, 
that he could prove the existence of a 
certain finite simple group-the "mon- 
ster" F, with order 

246 '320. 59 76 1 12. 133 .17 . 19 23 . 
29 31 41 47 59 71 

Science reporter Gina Bari Kolata, in a 
provocative article (News and Comment, 
25 Apr., p. 377), upbraids Griess for not 
having given her and another science 
reporter details or descriptions of his 
work over the telephone. 

Griess presented a lecture on his 
construction of F1 at the Institute of 
Advanced Study on 5 May, and at the 
group therapy seminar at the University 
of Chicago on 6 May. His penetrating 
and powerful conceptual methods will be 
eagerly studied. 

There is a great difference between 
private communication between scien- 
tists reporting their activities and pub- 
lished reports in regular channels. In 
view of the great complexity of his work, 
we think Griess was quite justified in 
not discussing it with a reporter. 

JONATHAN ALPERIN 
SAUNDERS MAC LANE 

Department of Mathematics, University 
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work over the telephone. 
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There is a great difference between 
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view of the great complexity of his work, 
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The Ductility Factor 
The use of high strength, low alloy steel has been severely 
limited, due to its low ductility Now, a simple heat treating 
and controlled cooling process, developed at the General 
Motors Research Laboratories, has successfully enhanced 
formability properties without sacrificingstrength. 

o_ o I i 
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Percent Strain in Two Inch or 50.8mm Gage Length 

A comparison of the stress-strain behavior of GM 
980X, SAE 980X, and SAE950X steels. GM 
980X offers greater ductility at the same strength 
as SAE 980X, and greater strength at the same 
ductility as SAE950X. 
Scanning electron microscope micrograph of 
dual phase steel at a magnification of 2,000. The 
matrix (background) isferrite; the second phase 
is martensite. 

OR SOME TIME, automotive 
engineers and designers have been 
faced with the challenge of building 
cars light enough to get good gas 
mileage, but still roomy enough to 
comfortably transport four or five 
passengers. One technique which 
has proved fruitful is materials 
substitution. 

Lighter materials, such as alu- 
minum alloys and plastics and high 
strength, low alloy steels (HSLA), are 
being phased into new vehicle de- 
signs to replace certain plain carbon 
steel components. Each, though, has 
displayed inherent problems which 
limit its utilization. 

Unlike plastics and aluminum, 
however, HSLA steels have the same 
density as plain carbon steel. Weight 
reduction is achieved because thin- 
ner sections (less volume) can be 
used to carry the same load. Since 
the formability (ductility) of most 
high strength steels is poor, though, 

it has only been possible to form 
simple shapes from it. This has se- 
verely limited the widespread use of 
HSLA steels (such as SAE 980X) for 
auto components. New hope for the 
increased utilization of HSLA steel 
has arisen, however, with the devel- 
opment of a new dual-phase steel, 
GM 980X, at the General Motors Re- 
search Laboratories. 

General Motors is not in the 
steel business, and GM 980X is not a 
brand of steel. GM 980X is the desig- 
nation for a type of steel displaying 
mechanical properties similar to 
those of the samples first formulated 
at the General Motors Research Lab- 
oratories. "GM" in the designation 
indicates that the steel is a variation 
of the conventional SAE 980X grade. 
In the standard SAE system for ma- 
terial identification, "9" designates 
that the steel is HSLA. "80" is the 
nominal yield strength of the metal 
in thousands of pounds per square 
inch. The "X" denotes a micro-al- 
loyed steel-one containing on the 
order of 0.1% of other metals such as 
vanadium, columbium, titanium, or 
zirconium as a strengthening agent. 

GM 980X displays the same 
strength, after strain hardening, as 
SAE 980X steel, but has far more 
ductility. This characteristic allows it 
to be formed into various complex 
shapes which were previously 
thought to be impossible with HSLA 
steels. The superior formability of 
GM 980X has substantially in- 
creased the utilization of HSLA steel 
in the manufacturing of automotive 
components such as wheel discs and 
rims, bumper face bars and rein- 
forcements, control arms, and steer- 
ing coupling reinforcements. 

Dr. M.S. Rashid, discoverer of 



the technique to make GM 980X 
steel, comments, "I was working on 
another project using HSLA steel, 
when I noticed that if SAE 980X steel 
is heated above its eutectoid temper- 
ature (the temperature at which the 
crystalline structure of metal is 
transformed) for a few minutes, and 
cooled under controlled conditions, 
the steel developed significantly 
higher ductility and strain-hardening 
characteristics, with no reduction 
in tensile strength." 

URTHER experiments proved 
that the key variables to make GM 
980X are steel chemistry, heating 
time and temperature, and the rate at 
which the steel is cooled. Specimens 
of SAE 980X were heated in a neutral 
salt bath, then cooled to room tem- 
perature with cooling rates ranging 
from 5? to 14?C/sec. (9? to 26?F/ 
sec.). Dr. Rashid notes, "We found 
that the maximum total elongation 
resulted when the cooling rate was 
9?C/sec. (16?F), and the lowest total 
elongation resulted from the highest 
cooling rate (14?C or 26?F/sec.)." 

GM 980X steel has a high 
strain-hardening coefficient or n 
value, accompanied by a large total 
elongation. The n value gives a 
measure of the ability of the metal to 
distribute strain. The higher the n 
value, the more uniform the strain 
distribution and the greater the re- 
sistance of the metal to necking (lo- 
calized hour-glass-shaped thinning 
that stretched metals display just 
prior to breaking). Tests have proved 
that GM 980X distributes strain 
more uniformly than SAE 980X, has 
a greater resistance to necking, and 

thus has far superior formability. 
"The superior formability of 

GM 980X compared to SAE 980X 
steel appears to depend on the nature 
of two microstructural constituents, 
a ferrite matrix (the principal mi- 
crostructural component) with a 
very high strain-hardening coeffi- 
cient, and a deformable martensite 
(the other crystalline structure) 
phase. In the SAE 980X, failure 
occurs after the ferrite becomes 
highly strained, but when the GM 
980X ferrite is highly strained, strain 
is apparently transferred to the mar- 
tensite phase, and it also deforms. 

"Therefore, voids leading to 
failure do not form until after more 
extensive deformation has occurred 
and the martensite phase is also 
highly strained. Obviously, the exact 
nature of these constituents must be 
important, and any variations in the 
nature of these constituents could 
influence formability. This is the sub- 
ject of ongoing research." 

Dr. Rashid's discovery repre- 
sents a significant breakthrough in 
the area of steel development. His 
findings have opened the door to a 
new class of materials and have com- 
pletely disproved the commonly held 
belief that high strength steel is not a 
practical material for extensive au- 
tomotive application. "At GM, we've 
done what was previously thought to 
be impossible," says Dr. Rashid, "and 
now we're hard at work to find an 
even stronger and more ductile steel 
to meet the needs of the future." 

THE M.S. Rashid 
MAN is a Senior Re- 

TT1VT search Engineer in 
BEHIND the Metallurgy De- 
THE partment at the 
WORK General Motors 

Research Labora- 
tories. He was born in the city of 
Vellore in Tamil Nadu (Madras), 
India, and attended the College of 
Engineering at the 
University of 
Madras-Guindy. 
He came to the 
United States in 
1963 and was 
awarded a Ph.D. in 
Metallurgical En- 
gineering from the 
University of Illi- 
nois at Urbana- 
Champaign in 1969. 
After a three year Post-Doctoral Fel- 
lowship at Iowa State University, he 
joined the staff of the General Motors 
Research Laboratories. 

Dr. Rashid is continuing his in- 
vestigations into the development of 
even more ductile high strength, low 
alloy steels. When not in the lab, he 
enjoys relaxing by playing tennis and 
racquetball with his wife, Kulsum. 

General Motors 
People building transportation to serve people 



The baseball manager wants it. 
So does the information systems 

manager. 
What is it? 
Speed. 
The baseball manager dreams of 

finding a pitcher who can throw a 100 
mile per hour fastball consistently. 
Because that fastball could mean 
more games in the 'win' column. 

The information manager wants 
a computer that can do calculations 
in billionths of a second. Because that 
kind of speed could mean more pro- 
ductivity at lower costrs. 

Today, a good major league fastball 
pitcher can throw 94-98 mph. At that speed, it 
takes nearly half a second for the ball to reach the batter. In that flash of time, 
today's IBM 3033 computer can execute about 11/2 million multiplications. 

Someday, the 100 mph fastball will be a reality. 
And someday, computers using circuits now in an experimental phase 

may be able to perform up to 40 million calculations in the time it takes that ball 
to reach the plate. 

This is what we're working for at IBM -products that perform faster 
and are cheaper to use. 

Innovation is increasing. Cost of computer use is decreasing. This adds 
up to more productivity for our customers. 

And that's the best way to play the game. _ = 
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Public Doubts About Science 

Important to the future of science and technology is the fact that the pub- 
lic has somewhat lost confidence in the ultimate value of the scientific en- 
deavor. It is not that they hold pure science or scientists in any less esteem. 
But they are less certain that scientific research will inevitably yield public 
benefit. 

For the first time in centuries, there are thoughtful persons who are not 
morally certain that even our greatest achievements do, indeed, constitute 
progress. To some philosophers it is no longer clear that objective knowl- 
edge is an unquestioned good. Glimpses of such doubts have emerged in 
public discussions of nuclear energy, or sociobiology, and, most recently, in 
the heated but foolish discussions of research utilizing recombinant DNA. 
The intellectual elite in every era has always been pessimistic. But today, 
concerned that "that which can be done, will be done," there has arisen an 
antiscientific, antirationalistic trend that should give us pause. At its ug- 
liest-or most absurd-it finds expression in gurus, tarot cards, and astrol- 
ogy, faddist approaches to nutrition, and easy assertion and acceptance of 
unfounded allegations of environmental hazard. That antiscience attitude 
perniciously infiltrates the news media, affecting the intelligentsia and deci- 
sion-makers alike. It must be confronted at every opportunity. 

The public image of science and scientists has been distorted by the par- 
ticipation of scientists in public policy formation. Beneath the surface, the 
environmental and consumer movements may be an expression of anomie, 
a cry of protest for the sense of powerlessness of the individual educated 
citizen-patently a serious sociopolitical circumstance. However, a fre- 
quent surrogate for that deep-seated complaint is an expression of concern 
about the safety of some product or technology, based always on an asser- 
tion of risk that was first brought forward by some member of the scientific 
community. The societal response has been attempts at examination of such 
matters by risk and cost/benefit analysis. Well, risk/benefit analysis can cer- 
tainly inform the decision-maker. But his decision must necessarily still turn 
on a value judgment, conditioned by his social, economic, philosophic, and 
religious views. But that is the nature of the political process. The public 
acceptability of a given level of risk is a political, not a scientific, question. 

Difficulty arises in the scientific community from confusion of the role of 
scientist qua scientist with that of scientist as citizen, confusion of the ethi- 
cal code of the scientist with the obligation of the citizen, blurring the dis- 
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A decade ago it might have been desirable to flag potential hazards for 
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may go on with greater confidence. The public may wonder why we do not 
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will not unfrock the charlatans, the public will not discern the difference- 
and science and the nation will suffer. There is, in short, a large burden on 
the scientific community to be seen as constructive in dealing with real 
problems, as straightforward, forthcoming, honest, and courageous-not 
intimidated, as all too many have been for the last decade.--PHILIP HAN- 
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HALOGENATED ALIPHATIC & OLEFINIC HYDROCARBON 
SYMPOSIUM WORKSHOP 

June 19 & 20, 1980 * Washington, D.C. 
Quality Inn - Capitol Hill 

SYMPOSIUM OBJECTIVES 
Overall symposium objective is to prioritize concerns regarding halocarbons. 

Since the discovery of the carcinogenicity of vinyl chlo- To generate the in-depth understanding the subject area 
ride, there has been an explosive growth in halohydrocarbon merits, the International Study Center, a non-profit organiza- 
research. Widely used as industrial degreasers, in food pro- tion, is sponsoring a symposium workshop highlighted by a 

cessing, the automotive and aircraft industry, chemical manu- panel of some 20 leading scientists and academic physicians. 
facturing, anesthesiology, agriculture and a host of other This distinguished group will air matters concerning the test- 
areas, some of these compounds have been banned by ing and carcinogenicity of halogenated hydrocarbons, freely 
federal regulators and replaced by others about which even and informally. . an academic review of the acute and chron- 
less is known. ic effects as well as the safety of these compounds. 

SYMPOSIUM PANEL 
* Benjamin L. Van Duuren * Richard Mazze * Russell A. Van Dyke 

Symposium Chairman, NYU Institute of Stanford University School of Medicine Mayo Clinic 
Environmental Medicine * Herbert S. Rosenkranz * Phillip Watanabe 

* Bernard Boesterling New York Medical College Dow Chemical Toxicology 
Stanford University School of Medicine erome Stara Sidney Weinhouse * Jerome Stara ? Sidney Weinhouse 
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Borzelleg 
a 

oVEnvironmental Protection Agency Temple University School of Medicine 
Medical College of Virginia 
Maynard B.e Che 

of Viini James Trudell * Elizabeth K. Weisburger 

D ow Chemical Biology Research Stanford University School of Medicine National Cancer Institute 

? Joseph A. Cimino * Herman Turndorf * John H. Weisburger 
New York Medical College NYU School of Medicine American Health Foundation 

* Harry B. Demopoulos * Herman Uehleke * Gary Williams 
NYU School of Medicine Bundesgesundheitamt Abteilung, Berlin American Health Foundation 

PROGRAM 
Thursday, June 19 
8:30 AM Introduction & Objectives 
9:00 AM Session 1: Chemical Structure & Metabolism of 

Halocarbons 
10:30 AM Session II: Short-Term Assays 
12:OONoon Lunch 
1:30 PM Session III Chronic Toxicities 
3:30 PM Session IV: Halohydrocarbons as Co-Carcinogens 

& as Promoters 
5:00 PM Session V: Summary 

REGISTRATION CARD 

International Study Center for Environmental Health Sciences 
503 Grasslands Road 
Valhalla, New York 10595 
Phone: (914) 592-4150, (212) 679-8746 

Registration fee of $750 is payable in advance and includes 
costs of meeting materials. D Number of tickets 

Name Title 
(Please print) 

Company Division 

Street 

City State __ Zip 

Tel. No. ( ) 

-i This confirms telephone registration. 
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Friday, June 20 
8:30 AM Session VI: Halohydrocarbons as Anesthetics 
10:30 AM Session VII: Prevalence in the Environment 

& Regulatory Aspects 
12:00Noon Lunch 

1:30 PM Session VIII: Summary of Current Status, Problem 
Areas & Research Needs 

3:00 PM Press Conference 

HALOCARBON SYMPOSIUM 
June 19th and 20th, 1980 

DETAILS 
The symposium will be held on Thursday and Friday, June 

19th and 20th at the Quality Inn-Capitol Hill, 415 New 

Jersey Avenue, NW, Washington, D.C. 20001. The proceed- 
ings will start promptly at 8:30 AM each day. Lunch will be 

served to audience attendees on both days. Individual ticket 

prices are $750 and include costs of meeting materials. Early 

response via pre-paid mail registration is strongly advised. 
A limited number of scholarships are available for university 
faculty and students; government rates for federal, state and 
local officials are available. Call the Study Center for more 
information. 

The Quality Inn has reserved rooms for attendees and 
individual reservations can be made by calling them at 202- 

638-1616. The Hyatt-Regency is directly across the street 

(400 New Jersey Avenue,NW)and its number is 202-737-1234. 
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