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FOR ANY TYPE OF GRADIE.NT - that is all you switch on and the ULTROGRAD will take over- 
have to d ally producing the gradient.He c whe.n you.program the LKB ULTRO-' autwnatic.an program GR. gradient mixer. A pair of scissors.$ all.you.any type.of gradient you like t o name, from as many 
need to cut the.gradient profile for exactly the.type.as three liquids at once. 
of gradient you require. Our technician has just cut W.ith an.optional level sensor, you can also monitor 
.hree,.and he now.indice.tes th.at he.will use the ne.abso.rbance.levels in an eluate and au.omatically 

in the scann.ng window.. When he.has.set the vary the gradient; to provide.greater separation of 
scanning rate and the.durat.on of the run, h.e will eluted components.., 

.., ..... KB Instruments.nc.... . .. 

.,, 12221 Parklawn Drive, Rockville MD. .20852 
11144 Wilshire Blvd. Los Angeles Calif 90025 
6600 West Irving Perk Road Chicago III. 60634 
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informative series of half-hour Conrad, Dr. Edith E. Flynn, Mr. J.D. 
conversations between scientists 2. "Sonny" Wells with William Hines Science and Sociology of Weather and science journalists is now Modification, Dr. J. Eugene Haas, 
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their work with particular insight Calamal 
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and concern. These twelve Dr. Leon E. Rosenberg, Dr. Michael M. Kaback, with Barbara J. Culliton 
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in an attractive album. 5 Energy Rationing, Dr. Earl Cook, Dr. Samuel Z. Klausner with The price of Speaking of Science William Hines 
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members (both plus postage with Edward Edelson 
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LETTERS more than 50 new refineries, for 
example, just to keep pace with rising 

Energy Supply consumer demands for petroleum. 

CO IA ' To this end, the American Petroleum The problem of the present widening Institute has recently issued a statement gap between available energy reserves of policy on energy, outlining the goals 

and increased energy use is one of criti- we believe are necessary to ensure con- 
cal concern to all of us. As Philip Abel- tinuing supplies of energy. Among the 
son points out (Editorial, 2 Mar., p. points we consider important are four 
857), "we cannot afford the luxury of that Abelson mentions: a return of 

SAVANT sleeping for another 12 years." coal to its former markets, a national 
There are two points raised in the storage plan for oil, immediate funding 

Uv5RJ.V editorial, however, that I would like to of research into nonconventional 
  comment on, as they recur often in dis- sources of fuel, and a national program 
WALIIIRI ,IJ1JL,NjIR cussions of the petroleum industry. One to encourage more efficient use of 

is the idea of "windfall profits." Crude energy. This statement is available free 
4. oil prices, over the last decade, re- of charge. 

mained remarkably more stable than STEPHEN P. POTTER 

prices in general and more stable than American Petroleum Institute, 
The ONLY'> costs to the industry itself for equip- 1801 K Street, NW, 

' ment and personnel. During this period Washington, D.C. 20006 
4 ..., W3 tO the price of crude oil rose 17.2 percent, 

T Utf NTSi A' from $2.90 a barrel to $3.40 a barrel. 
AVANT IN The U.S. Bureau of Labor Statistics 

LARGE fl'( wholesale price index rose 25.6 percent Jason and the National Defense 
'LOADS! for all commodities over the same 

period. During these years, oil well cas- The report on the defense consulting 
ing prices rose 45.9 percent, oil field group Jason by Deborah Shapley (News 
machinery prices went up 35.7 percent, and Comment, 2 Feb., p. 459) mentions 
and average hourly wages in oil and the assertion by critics of the Kennedy 

FLOOR MODEL-RWC.50 gas production climbed by over 57 per- Administration that those who aided the 
? H.P. or 4500 BTU 
Price: $990.00 cent. Over the past 10 years (1962- American war effort in Vietnam were 

1971), the petroleum industry's rate of guilty of "arrogance, amorality, or 
return on net worth has averaged 11.8 naivete." It is a fact, however, that this 
percent, compared to an average of is a democracy and that actions by 

DON'T WASTE WATER DOWN THE DRAIN! 12.2 percent for all manufacturing in- the U.S. government are on behalf of 
Recirculate and control temperature at the dustries, according to surveys reported a majority of the American people. 
same time. annually in the April issue of the First It is not consistent to condemn those 

National City Bank of New York's scientists who aid our national de- 
Monthly Economic Letter. fense without condemning the major- 

One pa of a 4ependahle in If taxes are excluded, the price of ity of the U.S. population. in fact, 
strumentaon systens for the4.,,44.77...,.,,,. :v... gasoline, the industry's 'most consumer- the question could be raised as to the 
following equipment:  visible commodity, actually was lower morality of those scientists who would 
* High Voltage .. '" in 1972 than it was 50 years earlier, attempt to thwart the will of the ma- 
Electrophoresis 1<' when it avera1,ed 24.8 cents per gallon. jority because of their peculiar position 

* Column Chromatography Permitting prices of petroleum products in the society. Is it right for a scientist 
* Ultracentrifuges to reflect their true costs would cer- to weaken the national defense by re- 
* Electron Microscopes tainly not lead to windfall profits. fusinc, to contribute his part to it, 50 

I would like also to comment upon long as this is a democracy? 
TABLE TOP MODEL RW25 Abelson's allusion to the "tremendous Shapley states that "Jason originated 
i/i H.P. or 1500 BTU resources, both financial and technolog- during Project 137, a 1958 conference 
Price: $725.00 ical" of the industry. This, of course, involving economist Oskar Morgan- 

is true, but size does not necessarily stern, and physicists Eugene P. Wigner 
CHECK THESE FEATURES Noise free O5 imply success. The tasks facing the in- and John Wheeler, who invited younger 
itive displacement pump * Compact, dustry are tremendous as well, if our physicists along to familiarize them- 
modern designs.. no exposed operating energy needs are to be met over the selves with military technical problems." 
components * Completely mobile easily next decade. The domestic capital Eugene Wigner had nothing to do with 
moved to area where most needed DON'T needs of the industry are estimated at originating Jason. He has many times 
WASTE WATER DOWN THE DRAIN write about $250 billion from 1971 through contributed his efforts to the national 
for detailed instrument literature #RWC 1985-in 1970 dollars. According to defense, but he has taken almost no 

one estimate, by 1985 we will need the part in the activities of Jason. 
Savant Instruments,  equivalent of 160,000 productive oil There are two compelling reasons 
221 Park Avenue' Hicksviiic New York 11801 and gas wells, some 400 to 500 large- why university scientists should act as 

(516) 935-8774 capacity tankers, and the equivalent of consultants on national defense for the 
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U.S. government. (i) Such consulting uals could exert a politically liberaliz- "".' 

introduces the thinking of university ing influence through their inside con- IIlt IIIVL 
people into government planning. (ii) nections. ("You don't confront gen- 
Without the contribution of American erals," was how one Jason member 
scientists to the development of new described their relations with the Pen- . '4"'or made. 
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the AAAS or the institutions with which the authors mercial competition has become the principal arena for rivalry and 
are affiliated. 

the guest for prestige among nations. 
Editorial Board For many years the United States was the world's unchallenged leader 

1973 
H. S. GtrrowSKY GARDNER LINOZEY in science, and our mass production methods provided a great advantage 
AUTHUR D. HASLER RAYMOND H. THOMPSON in commercial competition. But other nations, particularly Japan, have 
RUDOLF KOMPFNER EDWARD 0. WILsoN adopted and even improveI on our production methods, and such 
DANIEL E. KosHLAND, JR. 

advantage as remains lies largely in high technology based on new 

ALFRED BROWN FRANK . PUTNAM science. Still, the aura of leadership remained, and others 'tended to follow 
JAMES F. Caow MAXINE SLNGER us in policies for science and technology. The sudden abolishment of 
SEYMOUR S. KETY GORDON woLMAN the President's science advisory apparatus and another devaluation of 
FRANK PRESS 

the dollar have raised questions about our status as leaders. 
Editorial Staff Impressed by our prowess in matters involving high technology, most 

Editor 
PHILIP H. ABELSON of the advanced countries had attempted to adapt our policies to their 

Publisher Bustness Manager use. These policies included emphasis on basic research at universities 
WILLIAM BRyAN HANS NussBAUM and large total expenditures for research and development (up to 3 

Managing Editor: ROBERT V. ORMES percent of the gross national product). But now that our role as leader 
Assistant Editors: ELLEN E. MURPHY, JOHN B. is coming under question, there is a tendency to look 'toward other 

RINOLE models. An obvious alternative is Japan. 
Assistant to the Editor: NANCY TEIMOURIAN In its postwar development, Japan followed a different course from 
News and Comment: JOHN WALSH, LUTHER  that of other advanced countries. While it supported some research at 

CARTER, DEBORAH SHAPLEY, ROBERT GILLETrE, NICHo- 
LAS WADE, CoNsTANcE HOLDEN, BARBARA 5. CULLITON, universities, it did not depend on technologies arising out of its own 
SCHERRAINE MACK scientific efforts. Rather, Japan invested in foreign know-how, and then 

Research News: ALLEN L. HAMMOND, WILLIAM 

D. Marx, THOMAS H. MAUGH II, JEAN L. MARX improved on it. This had the advantage that the Japanese did not pay 
Book Reviews: SYLVIA EBERHART, KATHERINE Lxv- for research that failed or for processes producing products that did 

INOSTON, ANN SELTZ-PETRASH not sell. In addition, they saved the many years required for R & D. 
Cover Editor: GRAYCE FINGER Japan's example is now being followed by Spain, and Spain, in turn, 
Editorial Assistants: MARGARET ALLEN, iSABELLA may well serve as a model for other developing countries. 

BoULDIN, BLAIR BURNS, ELEANORE Br.rrz, MARY DoRF- Spain, which is in the midst of a great industrial and construction 
MAN, JUDITH GIVELBER, CORRINE HARRIs, NANCY boom and which is being hailed as "another Japan," has departed even 
HARTNAOEL, OLIVER HEATWOLE, CHRISTINE KARLIK 
M. ESHALL KATHAN, MARGARET LLOYD, JEAN ROCK- further from U.S. policies. There is practically no research at the uni- 
WOOD,. PATRICIA ROWE, LEAH RYAN, JOHN SCHAUER, 
Lots SCHMITr, MICHAEL SCHWARTZ, YA LI SwiaAtir versities and little in industry. Government support of R & D is at the 

Guide to Scientific Instruments: RICHARD SOMMER level of about 0.2 percent of the gross national product. Industrialization 
Membership Recruitment: LEONARD WRAY; Subscrip- is heavily dependent on foreign know-how. Direct payments for royalties, 

tion Records and Member Records: THOMAS BAZAN patents, and the like last year amounted to $170 million. However, 
Advertising Staff indirect payments (for example, participation in ownership ventures) 

Director Production Manager may bring the total payments to $500 million (more than seven times 
EARL J. SCHEstAGO PArrY WELLS 

governmental expenditures for R & D). This is a huge sum for a country 
Advertising Sales Manager: RICHARD L. CHARLES only modestly endowed, but at present the proceeds from tourism (more 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, than $2 billion) far exceed it. 
ii W. 42 St. (2i2-PE-6-1858); SCOTCH PLAINS, N.J. 
07076: C. Richard Callis, 12 Unami Lane (201.889- It is difficult to argue against success, but are the present policies of 
4873); CHIcAGo, ILL. 60611: John P. Cahill, Roo 
2107, 919 N. Michigan Ave. (312-DE-7-4973); Bay- Spain viable for the long term, and are they useful models for other 
ERLY HILLS, CALIF. 90211: Wints Nance, ill N. La developing countries? Probably not. Other developing countries cannot 
Cienega Blvd. (213-657-2772) hope to earn huge sums from tourism. Spain's failure to nurture a scien- 
EDiTORIAL CORRESPONDENCE: 1515 Massa tific establishment it to a long-term on foreign 
cbusetts Ave., NW, Washington, D.C. 20005. Phones: consigns dependency 
(Area code 202) Central Office: 4674350; Book Re- expertise, to being a follower rather than a leader, 
views: 467-4367; Business Office: 4674411; Circuis- The Spanish are a proud people, and the scientists among them are 
tion: 467-4417; Guide to Scientific Instruments: 467- 
4480; News and Comment: 4674430; Reprints and now deeply frustrated. know that, a fair chance, could 
Permissions: 467-4483; Research News: 467.4321; They given they 
Reviewing: 467-4440, Cable: Advancesci, Washington. compete well and contribute internationally, while serving their country. 
Copies of "Instructions for Contributors" can be It is sad to see a nation that neglects its greatest ndtural resource-its 
obtained from the editorial office. See also page xv 
Science, 30 March 1973. ADVERTISING COR: brains.-PHILIP H. ABELSON 
RESPONDENCE: Room 1740. 11 W. 42 SL, New 
York, N.Y. 10036. Phone: 212-PE-6-1858. 

4 May 1973, Volume 180, Number 4085 S01E ICE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Spain-Another Japan? 

Science serves its readers as a forum for the 
presentation and discussion of important issues On 11 to 14 April, an international symposium in Madrid brought 
related to the advancement of science, including 
the presentation of minority or conflicting points together some of the Western world's formulators and students of policy 
of view, rather than by publishing only material for science and technology. The meeting was particularly well timed, 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including for it came at a moment of change when well-established policies were 
editorials, news and comment, and book reviews being questioned amid universal awareness of the role of technology in 
-are signed and reflect the individual views of the 
authors and not official points' of view adopted by improving standards of living. Moreover, with a nuclear stalemate, com- 
the AAAS or the institutions with which the authors mercial competition has become the principal arena for rivalry and 
are affiliated. 

the guest for prestige among nations. 
Editorial Board For many years the United States was the world's unchallenged leader 

1973 
H. S. GtrrowSKY GARDNER LINOZEY in science, and our mass production methods provided a great advantage 
AUTHUR D. HASLER RAYMOND H. THOMPSON in commercial competition. But other nations, particularly Japan, have 
RUDOLF KOMPFNER EDWARD 0. WILsoN adopted and even improveI on our production methods, and such 
DANIEL E. KosHLAND, JR. 

advantage as remains lies largely in high technology based on new 

ALFRED BROWN FRANK . PUTNAM science. Still, the aura of leadership remained, and others 'tended to follow 
JAMES F. Caow MAXINE SLNGER us in policies for science and technology. The sudden abolishment of 
SEYMOUR S. KETY GORDON woLMAN the President's science advisory apparatus and another devaluation of 
FRANK PRESS 

the dollar have raised questions about our status as leaders. 
Editorial Staff Impressed by our prowess in matters involving high technology, most 

Editor 
PHILIP H. ABELSON of the advanced countries had attempted to adapt our policies to their 

Publisher Bustness Manager use. These policies included emphasis on basic research at universities 
WILLIAM BRyAN HANS NussBAUM and large total expenditures for research and development (up to 3 

Managing Editor: ROBERT V. ORMES percent of the gross national product). But now that our role as leader 
Assistant Editors: ELLEN E. MURPHY, JOHN B. is coming under question, there is a tendency to look 'toward other 

RINOLE models. An obvious alternative is Japan. 
Assistant to the Editor: NANCY TEIMOURIAN In its postwar development, Japan followed a different course from 
News and Comment: JOHN WALSH, LUTHER  that of other advanced countries. While it supported some research at 

CARTER, DEBORAH SHAPLEY, ROBERT GILLETrE, NICHo- 
LAS WADE, CoNsTANcE HOLDEN, BARBARA 5. CULLITON, universities, it did not depend on technologies arising out of its own 
SCHERRAINE MACK scientific efforts. Rather, Japan invested in foreign know-how, and then 

Research News: ALLEN L. HAMMOND, WILLIAM 

D. Marx, THOMAS H. MAUGH II, JEAN L. MARX improved on it. This had the advantage that the Japanese did not pay 
Book Reviews: SYLVIA EBERHART, KATHERINE Lxv- for research that failed or for processes producing products that did 

INOSTON, ANN SELTZ-PETRASH not sell. In addition, they saved the many years required for R & D. 
Cover Editor: GRAYCE FINGER Japan's example is now being followed by Spain, and Spain, in turn, 
Editorial Assistants: MARGARET ALLEN, iSABELLA may well serve as a model for other developing countries. 

BoULDIN, BLAIR BURNS, ELEANORE Br.rrz, MARY DoRF- Spain, which is in the midst of a great industrial and construction 
MAN, JUDITH GIVELBER, CORRINE HARRIs, NANCY boom and which is being hailed as "another Japan," has departed even 
HARTNAOEL, OLIVER HEATWOLE, CHRISTINE KARLIK 
M. ESHALL KATHAN, MARGARET LLOYD, JEAN ROCK- further from U.S. policies. There is practically no research at the uni- 
WOOD,. PATRICIA ROWE, LEAH RYAN, JOHN SCHAUER, 
Lots SCHMITr, MICHAEL SCHWARTZ, YA LI SwiaAtir versities and little in industry. Government support of R & D is at the 

Guide to Scientific Instruments: RICHARD SOMMER level of about 0.2 percent of the gross national product. Industrialization 
Membership Recruitment: LEONARD WRAY; Subscrip- is heavily dependent on foreign know-how. Direct payments for royalties, 

tion Records and Member Records: THOMAS BAZAN patents, and the like last year amounted to $170 million. However, 
Advertising Staff indirect payments (for example, participation in ownership ventures) 

Director Production Manager may bring the total payments to $500 million (more than seven times 
EARL J. SCHEstAGO PArrY WELLS 

governmental expenditures for R & D). This is a huge sum for a country 
Advertising Sales Manager: RICHARD L. CHARLES only modestly endowed, but at present the proceeds from tourism (more 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, than $2 billion) far exceed it. 
ii W. 42 St. (2i2-PE-6-1858); SCOTCH PLAINS, N.J. 
07076: C. Richard Callis, 12 Unami Lane (201.889- It is difficult to argue against success, but are the present policies of 
4873); CHIcAGo, ILL. 60611: John P. Cahill, Roo 
2107, 919 N. Michigan Ave. (312-DE-7-4973); Bay- Spain viable for the long term, and are they useful models for other 
ERLY HILLS, CALIF. 90211: Wints Nance, ill N. La developing countries? Probably not. Other developing countries cannot 
Cienega Blvd. (213-657-2772) hope to earn huge sums from tourism. Spain's failure to nurture a scien- 
EDiTORIAL CORRESPONDENCE: 1515 Massa tific establishment it to a long-term on foreign 
cbusetts Ave., NW, Washington, D.C. 20005. Phones: consigns dependency 
(Area code 202) Central Office: 4674350; Book Re- expertise, to being a follower rather than a leader, 
views: 467-4367; Business Office: 4674411; Circuis- The Spanish are a proud people, and the scientists among them are 
tion: 467-4417; Guide to Scientific Instruments: 467- 
4480; News and Comment: 4674430; Reprints and now deeply frustrated. know that, a fair chance, could 
Permissions: 467-4483; Research News: 467.4321; They given they 
Reviewing: 467-4440, Cable: Advancesci, Washington. compete well and contribute internationally, while serving their country. 
Copies of "Instructions for Contributors" can be It is sad to see a nation that neglects its greatest ndtural resource-its 
obtained from the editorial office. See also page xv 
Science, 30 March 1973. ADVERTISING COR: brains.-PHILIP H. ABELSON 
RESPONDENCE: Room 1740. 11 W. 42 SL, New 
York, N.Y. 10036. Phone: 212-PE-6-1858. 



the most widely used 
scientic information system in the world 

8.hesiOf5i 5ocIe & 

EdueBVOI3al 5rSIBH5 lieieBBiI EIEW 
4 4,," 

Engineering & Physicai & 
Techno j 1Cbemicai Sciences 

w a as. sees 

E1FN 4114, 

Clinical Practice Life Sciences __________ 

wssieys.s iS W ees iei (5HE 5 

Try anyedition free 
for 4 weeks. 

Nearly 200,000 professionals of all types use the Current Contents? system every 
week to locate and obtain new journal articles relevant to their work. And they've 
got good reasons. 
Current Contents is the most comprehensive, least complicated way to make sure 
you learn of new developments in your field while they're still new. Just an hour a 
week spent scanning any edition of Current Contents lets you sort through everything 
that's published in a thousand or more journals. With CC? it's easy to pick out just 
those articles you want to read. Without handling the journals. Without increasing 
your journal subscription expenses. 

Find out why so many people like you use Current Contents. Get more information 

and a free 4-week subscription by completing the coupon. 01973 

r - -- -- -- - ---- ---- - ----- - - - -, 
Please start my free 4-week subscription to the Current Contents? edition checked below: 

I LI Life Sciences Name 
Physical & Chemical H 
Sciences Title 

LI Agriculture, Biology & Organization I I Environmental Sciences 
* El Behavioral, Social & Street Address 

Educational Sciences City State/Province 

I El Engineering & Technology 
El Clinical Practice Zip Country 

*  29.351 

1 325 Chestnut St., Philadelphia, Pa., u.s A. l9lO6Tei.: (215) 923-3300, Cable SCINFO, TELEX. 84-5305 I 
--- - - -- ----- ----------- - - .1 


