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micro samples. 
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 K\ . fanyrotorwe make-large or small. 

When you have small samples to 
You're looking at a versatile separate by centrifugal force- lipo- 

new laboratory tool: a miniature, astic tubes, and accelerates to top proteins, amino acid samples for 
low-cost ultracentrifuge capable speed in seconds. Sedimentation deproteinizing, rapidly changing or 
of speeds to 100,000 rpm and forces takes place rapidly in these small shod-lived subcellular components, or 
to 160,000 g  tubes-so the whatever-remember: there's an ultra- 

Called the Airfuge, this  overall run times centrifuge that's the right size for 
little ultracentrifuge is  may be hours them-the Airfuge. 
driven by ordinary labora less than you'd Send for NPI-134 to Beckman 
tory air. The tiny rotor expect. In fact, Instruments, Inc., Spinco Division, 
holds up to six 175i4 the Airfuge rotor 1117 California Ave., Palo Alto, 
samples in individual has the highest CA 94304. 
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[he language of science 

at last-a guide to valid calculations a complete introduction to perturbation 
Chemical Equilibrium molecular orbital theory 
William B. Guenther The PMO Theory of Organic Chemistry 
The University of the South Michael J. S. Dewar 
Sewanee, Tennessee University of Texas, Austin 

from a prepublication review: and Ralph C. Dougherty 
Florida State University, Tallahassee 

"In every case problems are presented in detail. Real 
systems (and not merely suggestive models) are cal- Filling the need for a fundamental universal framework, 
culated. The reader is led carefully through the this important textbook introduces the perturbation mo- 
complexities of calculation with extensive and fully lecular theory of' organic chemistry. A lucid guide for 
documented examples-this is rare . . . the strength the student, academician, or research scientist, the 
of this work is its comprehensiveness and richness of PMO method provides a pictorial description of bonding 
practical and detailed description and exhibition of and qualitative theoretical results that are well founded 
calculations." in more sophisticated treatments. Beginning with a 

-Cooper Langford, car/f on university fundamental account of quantum mechanics and MO 
theory, the book offers a detailed description of the 
PMO treatment of electronic structure and the sta- 

This textbook provides a modern, student- and user- bilities of it-electron systems. 
oriented treatment of aqueous chemical equilibrium. hardcover: $35.00 
An introductory work designed to solve practical prob- paperback: $12.50 
ems in chemistry, biochemistry, geochemistry, and 

interdisciplinary environmental fields, it greatly expands 
previous treatments of this subject. Extensive use of the first volume in a new series 
graphic displays and explanations is made, and several Methods of Protein Separation 
new computational and diagrammatic methods are 
presented. There is considerable practical coverage of Volume 1 
such topics as interacting equilibria (acid-base, com- edited by Nicholas Catsimpoolas 
plexing, solubility, and redox) and Gran (linear titraton) Massachusetts institute of Technology 
plots. 

$19.50 Here is a comprehensive introduction to the theoretical 
applications of each separation technique, this volume 
examines hollow fiber chromatography of associating-- 
dissociating macromolecules, and methods for the purl- 

the only comprehensive, integrated text fication of chemically modified proteins. Specialists also 
Principles of Applied illustrate the use of TRANS electrophoresis, immuno- diffusion, chromatographic peak shape analysis, and the 
Clinical Chemistry sedimentation equilibrium of proteins in density gradi- 
Chemical Background and ents. Volume I in Biological Separations. 
Medical Applications $27.50 

Volume 1 essential in elemental analysis 
Maintenance of Fluid and Analytical Atomic Spectroscopy 
Electrolyte Balance William G. Schrenk 

Kansas State University 

Samuel Natelson This new text offers analytical chemists and students a 
Michael Reese Hospital and Medical center comprehensive account of the basic principles and 

instrumentation used in this field. it gives the reader an and Ethan A. Natelson elementary treatment of the origin of atomic spectra, 
Baylor college of Medicine describes the variety of instrumentation needed in 
The first volume of this major treatise establishes a new atomic spectroscopy, and outlines the principles and 
model for studying the biochemical mechanisms that basic techniques employed in arc-spark emission, 
govern human electrolyte, fluid, and osmotic balances. flame emission, atomic absorption, and atomic fluores- 
A detailed account of the principles of clinical chem- cence spectroscopy. The fundamental information is 
istry, the text begins with an explanation of the role sufficiently detailed so that students can develop new 
fluid imbalance plays in the progress of disease and methods of analysis. Several important appendices are 
of the biochemical processes that regulate calcium, included: 
magnesium, potassium, and phosphate levels in the . a compilation of frequently used spectroscopic 
blood. The function of kidney and sweat glands in terms and units 
maintaining normal electrolyte balance is also examined. * tables of sensitive spectral lines of 70 elements 
A fundamental aspect of the authors' approach is their * absorbance values calculated from percent 
consistent application of clinical laboratory findings to transmittances 
the practice of medicine. A discussion of therapeutic * the Seidel function calculated from percent 
strategies accompanies the analysis of each function, transmittances 
including descriptions of the solutions which can be * a table of elemental detection limits for flame 
used to maintain or restore electrolyte balance and the emission and atomic absorption spectroscopy 
use of blood analyses in electrolyte therapy. A volume in Modern Analytical Chemistry. 

$22.50 $32.50 

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011 
in United Kingdom: 8 Scrubs Lane, Harlesden, London NW1O 65E, England 
Prices subject to change without notice. Prices slightly higher outside the u.s. Circle Na. 388 an Readers' Service Card 
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FOOd ! When abundant, it is wasted or treated as a commodity. 
When scarce, its distribution is a matter of life or death. 

During the past few years, serious shortfalls in world food production and distribution, along with soaring 
agricultural prices, have posed some vital questions. Will ... 

polulation growth and rising affluence 
exceed the world's capacity to feed it- 
self? 

... we run out of land, water, energy? 

... applications of new agricultural technol- 
ogy yield essential benefits? 

These complex issues-and some solu- 
tions-are a major topic in SCIENCE. It has 
published numerous articles by a broad 
spectrum of agronomic and nutritional ex- '.'. '. 

ports. Now, more than 30 of these articles are ' a34tkt.'. 

collected in an important new compendium: '. 

FOOD.' 
Politics, Economics, Nutrition and Research  

Originally published in various issues of 
SCIENCE, these thoughtful dissertations 
provide a close look at the "why" of the food or,TIoN RES- 

situation-the influence of politics and eco- 
nomics. Nutrition, food production and distribution sentials that depend on renewable resources. 
are discussed. And, there are exciting revelations Edited and with an introduction by Philip H. Abel- 
as to the potential of 

son, FOOD: Politics, Economics, Nutrition and 
solar energy, nitrogen fixation, Research is provocative reading for everyone 
photosynthesis, and genetics concerned with today's-and tomorrow's-food 

in meeting our need for food and many other es- supply. 

F?----------?'1 

I ORDER Please send me copies of FOOD: Politics, Economics, I 
Nutrition and Research 

I FORM Casebound: ISBN 0-87168-215-X Paperbound ISBN: 0-87168-226-5 
0 AAAS members $11.95each 0 AAAS Members $4.45each I 
0 Nonmembers $12.95 each LII Nonmembers $4.95 each 

O Check/Money Order enclosed 0 Bill me 
(Payable to AAAS) (None under $10, please) I 

Name> _____________________________________________________________ 

Address:__________________________________________ _____________________ 

'City/State/Zip: 

Mail to: AAAS Dept. FO-1 1515 Massachusetts Ave. NW. Washington, DC 20005 I 
I I 
L? 



Make better 
e ectron mbrographs 

w'th fi ms and pates 
matched to the 'ob J 

Films and plates for TEMs. have the best resolving power and different: recording a visible-light 
Films and plates that respond nicely least grain. In addition, since they image from a CRT. KODAK 
to photonsof light may not work so require more electrons for proper Commercial Film 4127 does a good 
well when bombarded by electrons. exposure, random fluctuations in the job at this, and also offers the 
So we've matched photographic electron beam have a greater chance convenience of darkroom handling 
materials to the needs of electron to even out. Thus, evenness of expo- by a fairly bright red safelight. 
micrography. sure is increased, which improves And some papers for 

For TEM work, this puts a the signal-to-noise ratio. printing both. 
premium on an emulsion which Besides the emulsion itself, the Once you have a negative, whether 
captures electrons efficiently- support material merits attention SEM or TEM, it's important to 
which has a high DQE (Detective in TEM work, since exposures are make prints that retain all the 
Quantum Efficiency). Other made in a vacuum. Glass plates information present. Rapid-access 
important considerations are pump down very fast, as do films on photographic papers speed up 
emulsion contrast, grain, and Estar polyester base. Triacetate- darkroom work; tests can be 
resolving power. base films take longer, evaluated quickly, so optimum 

Slower (less sensitive) photo- Formaximum versatility in prints can be produced in minimum 
graphic materials generally exposure and processing, and time. 

when glass plates are needed, For instance, KODAK 
KODAK Electron Image Plates POLYCONTRAST Rapid RC Paper 

3.0 are a good choice. As the chart and KODABROME RC Paper are 
A B shows, processing can be varied resin-coated papers that can be 

to give a considerable range of completely processed in only eight 
speed and grain combinations. minutes wet time. Drying is fast, 

2.0 ZuJ 
c  For a similar emulsion on a too. Or for even more processing flexible Estar base, specify KODAK speed, KODAK EKTAMATIC SC Paper 

Electron Microscope Film 4489. produces damp-dry stabilized prints, 
1.0 A film for SEMs. via a countertop processor, in just 

For the scanning electron 15 seconds. 

' More information? 
Tho 0.00 1.00 - \ For a free, conventent chart 

LOG EXPOSUNE (Electrons/i*m') ' summarizing Kodak materials 

Exposure/density curves for for electron micrography and 
KODAK Electron Image Plates exposed ..- 9L1  " detailed data sheets on 
with 100 kV electrons. ;GogCL1V ,. ' individual products, just 

Curve A represents an extended 
development which produces 0LO  use this coupon. 

- G . 

Curve B is an inter- ( ''L % ,   

mediate development, \ 8ee 0Gd 6'OO 
for medium speed and ' ?40 65Oi$9\0 e 
grain; and CurvL C is  

but the least grain. 
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By using a Turner instrument, you will improve the 335 719nm, digital readout, low stray light and UV 
analyses in your lab In addition to offering excellent capability 
performance and reliability, Turner instruments are Quiet-operating Flame Photometer Model 510 con- 
versatile and will accept many attachments. They're sists of a flame unit with built-in air compressor and 
modestly priced . . . and very easy to operate. a push-button control console. It operates interchange- 

Filter Fluorometer Models 110 and 111 (of unique ably on bottled propane or natural gas. 
optical design) offer identical sensitivity and rugged- Details on the entire line of Turner laboratory instru- 
ness; however, the optical bridge on Model 110 re- ments are given in an attractive, 36-page catalog - 

quires manual balancing, whereas Model 111 is fully yours on request. 
automatic. 

Spectrofluorometer Model 430 eliminates the need 
for optical filters. It boasts convenient wavelength 
selection, full range light source, direct readout of 
concentration, and automatic blank suppression. I E 1 'I' 

Spectrophotometer Models 330 and 350 feature a E3LOOMFIELO, N. 3. 07003 

narrow bandwidth (9nm), an easy-to-dial wavelength Laboratory apparatus * instruments 
with an accuracy of ? 2nm over the entire range of 

chemicals * glassware 
Circle No. 577 on Reoders Service Cord 

Branches: Boston, Mass/Elk Grove village, Ill/Fullerton, calif/New Haven, Oonn./Philadelphia, Pa/Silver Spring, Md/Syracuse, N.Y. 
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YOU HAVE BUT ONE LIFE 
- doesn't it make sense to find out how 

to take the best care of it you can? 
HARDIN B. JONES, Ph.D., Professor of Medical Please study the reports listed here 

Physics and Physiology, Assistant Director, 
Donner Laboratory of Medical Research, Uni- and circle your three choices: 

executive health nersity of California, Berkeley. Sir Hans Krehs, M.D.: On the overuse 
d,, np,nt ih,i.,l, yea ,, ,,'ini i, 

__________________________ MARK D. ________________________________ ALTSCHULE, M.D. t. Lec- and sor of Medicine, Harvard Visiting Prof es- misuse of medication. Too many 
V,i,.,,,,Xii,N., ,2.N,  i975pj  R,nBBS,' iji ."7. .74i  Medical Schoo Curer in Medicine, Yale University; Staff 'Co 

0, patients are being made ill by drugs due The B Vitamin ... Part It sultant, Boston City Hospital; Attending Phys:- 
VITAMIN B, (PYRIDOXINE) cian, Boston Veterans Administration Hospital, to their own or their physictan s care- ON Boston, Massachusetts. 

"The sleeping giant of nutrition' LINUS PAULING, Ph.D., Nobel Laureate lessness. 
'a'." n. Bi. nB 5' "'B, Chemistry and in Peace; Emeritus Professor  James F. Toole, M.D.: On Strokes and 

i, .n ,.,B. ,i ,,p,,B, ,, Bi,B,B,nB, B. ,B-.nJB,d',.,n ,Bn,Bn' Bi Stanford Calif. Strokes" . . . causes a, ,.,a.. A, ,,Ba.,.B,,da.,, a., .B,B,B,, a.,."., chemistry, University, Stanford, "Little their and 
BBBBI i,B, ,n,ail, a.a,a,, B, nn'i die ,,,.,,..BiB,, ,, BBB,B yB niB iB,,B 
,nnidpi.B. -ara.,ainne HANS SELYE, CC., M.D., Ph.D., D.Sc., F.R.S. wha 

(C), Professor and Director of the institute for t you should know about them to 
nBp.Bn B' iB ,B,gi., ..d iBi i .",i  ii niiiig.ea. Bi ,iB,ni, ' if Experimental Medicine and Surgery, University help protect yourself! 

B.", p,Bea, pei,n,, a.eiii,n,, Ca,, a, LaBBn,- Ban,, .. pyndB.i,,i ,,,i, d.By, .B,ng ,,nb 
B0 fn SB,,,. RBBB.BB MB,.,." nBBBBi BBBBBB p ,BBBBB,BiB,in,iBBB,BA,.  of Montreal, Canada. . Alton Ochsner, M.D.: On "The Chair 

ng. ,n, .BBiyn a.aa B."BnBB.,f ,pB- 
a." tan .,,  Be B B, a, ny 5 ALTON OCHSNER, M.D., Senior Consultant in 

.ff.",,n.i,.BB." kpBn,B,,,B.BBBiiB'BiiBiB anBy,  
aBnBB,BB ,.B, B,nk a kid,.i ,, "'" i' t'""'   ,oO Surgery, Ochsner Clinic and Ocbsner Founda- Disease" . . . Why blood clots in your BBgnBBBB,bBBB,. iBnyaniaB., .B,n..p.,pBBinp,By.... L,,,i,Biii,nnn,,,a- and Emeritus of are little-realized ,,,,,a.,, .,, .aii, ,,,i,., B,,', ',in'a a. n,  'B ,,, ,, tion Hospital Professor Surgery, veins a occupational 

BBB, a.,, B  "BBBBBBjB,B, ,.iiB,i,BBd,  Tulane University School of Medicine, New 
B B,..", ..". On, , B,." mB, Orleans, LA. hazard of desk-bound executives. i,,n.,,nn, ,iBnn,. y..BnBBna ____ 

dyi.a,n.Bi.ii.dinB MBB no B,.,,., , DEMETRIO SODI-PALLARES, M.D., Professor Dr. Linus Pauling, "On Vitamin C 
,iB,nf,nB,BB, Bnib,BiBni..B. 

of Medicine, Chief of the Department of Electro 
Vectorcardiography, Institute Nacional d Car: Against Disease." Why your health may 

nyaa .en.n, diologia, Mexico, D,F. be benefited in many ways by a proper 
a."."' 

 ,,i, ." '. ,. SOLON PALMER, Jr., M.D., Scripps Clinic and intake of this essential vitamin. 
iTrc4fnf2( Research Foundation, La Jolla, California. Professor John Yudkin: On "This Slim- 

:',ac n.d.",,,5/. BBB . JOHN YUDKIN, M.D., B.Ch., Ph.D., B.Sc.. 
Ba. ,a,,,.,,.",., ,,, .. ,.,.., ,,.,,,,., .,,, M.R.C.P., F.R.I.C., Emeritus Professor of Na. ming Business" . . . The truth about the 

B. 'B..' Bnyso.Bict.sOI.snc trition and Dietetics, Sir John Atkins Labora- 
tories, Queen Elizabeth College, University of prevention and cure of overweight! 
London, London, England. Miles H. Robinson, M.D.: On Sugar and 

What keeps well people well" Medical Executive Health Report is not sold on White Flour . . . the Dangerous Twins. 
men have long concentrated upon sick newsstands but only by private subserip- How, with the best of intentions, we 
people and how to get them well.., not tion at $18 a year in the U.S.A. and its have managed to process natural foods 
upon well people and how to keep them possessions. $19 per year in Canada into appetite-tempting, disease-breeding 
well. Now many top research scientists and Mexico. All other countries $21 by trouble makers... 
are concentrating their efforts on pre- surface mail, $24 by air mail. Indi- Trace Minerals .. . Part I. On Chrom- 
ventive medicine . . . how to keep well vidual reports (back issues) $1.50 per ium Deficiency and Atherosclerosis. 
people well. copy. On The Arthritis Mystery. Can what 
May we suggest that you get the bene- Subscribe now under this unusual in- you eat - or don't eat - make you 
fits of this new research for yourself? troductory offer: arthritis-prone or arthritis-resistant? 
Do as so many thousands of executives Dr. Hans Selye: On Stress Without Dis- 
do. Subscribe to Executive Health Re- (1) Your choice of any three of the tress. Your mind can make or break 
port. The members of our Editorial reports listed below ($1.50 each) you! 
Board are among the world's most dis- FREE! Trace Minerals . . . Part II: On Your 
tinguished authorities on preventive (2) Your money back at anytime Danger From Cadmium in the water 
medicine. Their wise advice can help during the entire year if you do not you drink and the food you eat - and 
you not only live longer but enjoy those find our reports live up to your expec- how to protect yourself! 
extra years! tations. The B Vitamins . . . Part 1. On B12 

Som 
EDITORiAL BOARD Never forget: "Men's lives are chains e puzzling physical and behavioral 

SIR HANS KREBS, M.D.. F.R.C.P. (England), of chances" but as saw clear- problems , . . and when to suspect a 
Nobel Laureate in Physiology and Medicine. Euripides deficiency of this remarkable vitamin in 
Emeritus Professor of Biochemistry, Oxford Uni-  so long your diet. 
versity, Metabolic Research Laborato,'. Nuffield lv ago: "Chance fights ever on 
Department of Clinical Medicine, Radcliffe the side of the prudent," Your only The B Vitamins .. . Part II. On Vitamin 
Infirmary, Oxford, England. 

RICHARD L. BOHANNON, M.D., F.A.C.P., insurance agatnst "tomorrow" is what B6 (Pyridoxine) "The Sleeping Giant 
Lieutenant-General, United States Air Force '1 1. L. SC . 

(Ret.), Medical Director, The Institute for you do to uay. iou nave vut one ue of Nutritton. 
Aerobics Research, Dallas, Texas. . . . doesn't it make sense to find out Please use the coupon below, under our 

LEONARD HAYFLICK, Ph.D., Professor of Medi- how to take the best care of it you can? money-back at any time guarantee. 
cal Microbiology, Stanford University School of 
Medicine, Stanford, California, 

ROGER J. WILLIAMS, Ph.D., D.Sc., Professor EXECUTIVE HEALTH, Piekfair Bldg., Rancho Santa Fe, Calif. 92067 
of Chemistry, Co-founder and Consultant, Clay- 
ton Foundation Biochemical Institute, The Uni- Gentlemen: Enclosed is my check for $_______________ for a year's subscription to 
versity of Texas; Past President, The American Executive Health to start with this month's issue. I have circled the three $1.50 
Chemical Society, Austin, Texas. 
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big tubes, LETTERS sciences in addition to the physical sci- 
ences. In recognition of the growing role of little tubes, 

Research and Public Funds CODATA, the National Academy of Sci- 
scintillation vials ences has invited CODATA to hold an DeWitt Stetten's editorial (19 Sept., open international scientific conference in 

p. 953) and the several letters of comment the United States at Boulder, Colorado, in 
(24 Oct., p. 324) have neglected a crucial the summer of 1976. Persons working in 
point concerning "Freedom of inquiry." the physical, life, and earth sciences as well 
The real issue is not freedom to do re- as data handling specialists are urged to 
search, since few areas of research are pro- attend and discuss their approaches to 
hibited by law, but freedom to use tax- problems of scientific data evaluation and 
payer funds to conduct research that the dissemination. A successful conference of 
taxpayer may not need or want, or may this kind will do much to raise an aware- 
even oppose. Surely there is a major ethical ness of the need for greater support of 
issue here that supersedes any question of high-quality data compilation, commen- 
knowledge. surate with the total R & D efforts. 

No one has seriously suggested that re- W. DALE COMPTON 
search on genetic contributions to in- Numerical Data Advisory Board. 
telligence be outlawed. However, many of National Academy of Sciences. 
us object vigorously to the use of our tax Washington, D.C. 20418 

), dollars for this purpose. In our view, satis- 
fying the intellectual needs or desires of a 

.PiB'B) few scientists is not an adequate reason for 
spending public funds. Investment in Research 

The comparison between freedom of 
speech and freedom of research is mislead- Arthur Kornberg, in his editorial of 22 
ing. I would not suggest that a law be August (p. 599), based on his 19 April ad- 
passed prohibiting people from criticizing dress at the National Institutes of Health 
ethnic groups, but I would object vigor- alumni reunion, states, "There is no indus- 

* *  5  ously to giving people federal grants to go try based on technology today that spends around making such criticisms, less than 5 percent of its product [income] 
Stetten appears to object to political in- on research and development." 

This fraction collector volvement in scientific decisions. I suggest The petroleum refining industry, long 
will hold them all! that such political involvement is a neces- considered to be a high-technology indus- 

sary safeguard for all of us. try, spends considerably less than 5 per- 
Now you may use any test tube SOLOMON GARB cent. Its R & D costs have usually 

from 3 to 70 ml, or even 28mm American Medical Center at Denver, amounted to 1 percent or less of its product 
scintillation vials, in a single Spivak, Colorado 80214 salesincome. WILLIAM T. KNOX 

fraction collector. 3563 Hamlet Place, 
ISCO's compact Golden Re- 

triever? collects from two col- Are the Data Worth Owning? Chevy Chase, Maryland 20015 
umns simultaneously and holds 
up to 380 tubes. Pushbutton Three years ago, in an editorial in Sci- 
programming gives you digital ence (30 June 1972, p. 1377), J. Ross Mac- Black Ph.D.'s 
selection of time, drop, or volu- donald answered this question with an em- 
metric increments. A delay timer barrassing and costly "No" for a major The method employed by Joseph L. 
synchronizes tube contents with fraction of the published scientific and McCarthy and Dael Wolfie in their article 
the detector curve for precise technical data. Since then, slow but steady "Doctorates granted to women and minor- 
location of components. All the progress has been made in increasing the ity group members" (12 Sept., p. 856) does 
electronics are protected from reliability of data which is so essential for not give an accurate assessment of the 
spills and coldroom condensation, the orderly conduct of R &D programs. number of doctorates awarded to Blacks 
and the immersible top lifts off On a national level, the National Bureau for two main reasons: (i) a decreasing per- 
quickly for easy cleaning, of Standards' Office of Standard Refer- centage of Blacks are obtaining doctorates 

Learn more about this economi- ence Data, together with the American from Association of American Universi- 
cal fraction collector that can Chemical Society and the American Insti- ties (AAU) member institutions, and (ii) 
adapt to your changing research tute of Physics have launched the Journal there is a distinct pattern of undergraduate 
needs - send for our free catalog of Physical and Chemical Reference Data. origins of Black Ph.D's. 
today. On an international level, CODATA, the The percentage of science doctorates 

Committee on Data for Science and Tech- awarded to Blacks by AAU universities 
nology of the International Council of Sci- has steadily decreased since the 1930's. I 

entific Unions, has stepped up its efforts to maintain files on the number of science i so promote international cooperation in data doctorates earned by American-born evaluation and dissemination, with con- Blacks and, while my data do not include tinued emphasis on high standards of data other degree fields, I am unaware of any 
BOX 5341 LINCOLN, NEBRASKA 68505 
PHONE (402) 464-0231 IELEX 48-6453 quality. CODATA also has broadened its significant differences between the institu- 
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and those that award nonscience Ph.D. 's McCarthy and WolfIe. Black students 

#1 (1). Between 1876 and 1930, only 13 sci- from other countries seeking doctorates in 
ence doctorates were awarded to Amen- the United States should not be included 
can-born Blacks, and all but one of these with American-born Blacks. Likewise, the 

How old is Jack? was by an AAU university. Between 1876 rationale for comparing the number of 
and 1940, 91 Blacks received science doc- doctorates earned by Asian Americans to 

If Jock were two years younger torates, with 78, or about 86 percent, com- the number earned by Blacks and women 
than Jill would be if Jill were two 
years older than half as old as Jack ing from AAU schools. For the calendar at American universities escapes me, and I 
would be if Jack were two years years 1969 to 1972, my files indicate 148 question the validity of this kind of study. 
younger than twice as old as Jill Black Ph.D. recipients, and only 70, or 47 The authors are to be thanked for calling 
would be if Jill were twice as old as percent, of these received their degrees attention to the errors in the 1973 figures 
Jack is, he would be ten years older from AAU universities. While I do not on minority group doctorates compiled by 
than heisnow.(Foranswer, readon). have data on all Black science doctorates the National Research Council. 

for the past 5 years, my data are not biased JAMES M. JAY 

in favor of either AAU or non-AAU Department of Biology, Wayne State 
schools, since I have not solicited names University, Detroit, Michigan 48202 
directly from any colleges or universities. I 
estimate that the AAU universities now References 

account for no more than about 40 percent 1. 3. M. Jay, Negroes in Science: Natural Science 

Solution: of Black doctorates in all fields. To apply fo7ctsrates 1876 -1969 (Balamp, Detroit, 

Half of thesolutiontoany problem the figures derived by McCarthy and 2. 001cc of Scientific Personnel, Doctorate Produc- 
tion United States Universities 1920- 1962 

lies in its definition. Once that defi- Wolfie for minorities to Black doctorates (PubI 1142 National Academy of Sciences 

nition exists a lot of work can be is to underestimate the actual numbers National Research Council, washington, D.C., 

automated. And for the ultimate in 1963. 
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10 scratch-pad registers plus 64 degrees from the historically Black col- 
main data storage registers ex- leges and universities. Almost all of these 
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The 1800's are available in three large number of non-AAU universities. The problems involved in putting to- 
keyboard configurations. Howard University is now a significant gether a wide-ranging interdisciplinary 
* Statistical keyboard plus three producer of Black doctorates, and it, along journal must be many. The goal of ensur- 

user definable keys. with Atlanta University, will become even ing universal comprehension of even the ti- 
* Mathematics/engineering key- more significant in the years to come. tles must be beyond any editor's reach, I 

board plus three user definable The traditional undergraduate feeder suppose. Yet I must share my disappoint- 
keys. source for a doctorate-granting institution ment (as a biopsychologist) on discovering 

* Basic calculator keyboard with is that same institution. This is true for the that "Direct observation of domains in wet 
13 user-definable keys. AAU universities as well as for others, lipid bilayers" (24 October, p. 383) has 

Hundredsof programs are available with the number of institutions that are nothing whatever to do with the ecology of 
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your local number are some who received doctorates Erratum 
office or write: 
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Morris Plains, N.J. 07950. above is well below the "own source' aver- advertently published a copyrighted car- 

('eoluoWsi age for AAU schools and is probably the toon as a cover illustration and as a figure 
woqoid J010l1D101 inoA o uoiInlos same for all degree fields. Since the once accompanying an article, without the per- 
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undergraduates who seek doctorates. Alaska Pipeline suspended from clouds to 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Mutatis Mutandis: Congress, Science, and Law 
Science serves its readers as a forum for the presentation The scientific community continues its seemingly endless debate about the 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or roles of science and scientists in the body politic. Yet the content of the dis- 
conflicting points of view, rather than by publishing only course reveals an uneasiness in coming to grips with the problems of relating 
material on which a consensus has been reached. Accord- science to the normative processes of representative government. Science is at- 
ingly, all articles published in Science-including editori- 
als, news and comment, and book reviews-are signed and tempting to move from years of passiveness into the arena of public policy with- 
reflect the individual views of the authors and not official out having learned the finesse of politics. 
points of view adopted by the AAAS or the institutions Congress has been selected as the focal point for scientific input. Considering 
with which the authors are affiliated. 

Editorial Board the limited role of the judiciary and the historical frustrations of dealing with 
1975 the Executive Branch, choice of the Legislative Branch seems logical. But Con- 

H. S. GurowsKY DONALD LINOSLEY gress is perhaps the branch of government least suited to receive, process, and 
N. BRUCE HANNAY RUTH PATRtCK 
DONALD KENNEDY RAYMONi) H. THOMPSON use scientific information, not because of intellectual incapacity, but because of DANIEL E. KOSHLAND, JR. its organization and protocol and the nature of the legislative process. 

1976 Legislative policy is based more on form and procedure than on substance or 
ALERED E. BROWN FRANK PRESS scientific detail. There is a mismatch between what Congress needs and what 
JAMES F. CROW FRANK W. PUTNAM science perceives that Congress needs hence the plea for the "one-armed" sci- HANS LANDSBERG MAXINE SINGER 
EDWARD NEY ARTHUR M. SOUIRES entist* and the rejoinder contrasting problem-solving in the scientific sense to 

Editorial Staff legal and political procedurest. 
Editor The natural tendency in conflict is to accuse the other party of shortcomings 

PHILIP H. ABELSON 
while ignoring one's own deficiencies. Thus, scientists have attributed the prob- Publisher Business Manager lems of the political community to the domination of politics by lawyers, who WILLIAM D. CAREY HANS NUSSBAUM 

Managing Editor: ROBERT .  are allegedly trained to win cases rather than to solve problems. But the failure 
Assistant Editors: ELLEN E. MURPHY, JOHN E. RiNGI.E of scientists to communicate effectively with legislators cannot be explained 
Assistant to the Editors: RICHARD SEMIKLOSE away on the basis of academic differences. 

An attitudinal survey was conducted in 1972 among members of the Amen- News and Comment: JOHN WALSH, Editor: PHILIP M. 
BOEFEY, LUTH R J. CARTER, BARBARA J. CULLITON, CON- can Bar Association's Natural Resources Law Section, a group of lawyers who STANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS WADE. are in close contact with scientists and engineers. The results were startling. A EdttortalAssistant. SCHERRAINE MACK significant number of the 575 respondents questioned the objectivity and verac- 

Research News: ALLEN L. HAMMOND, WILLIAM D 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. ity of scientists qualities that are considered to be fundamental to science. 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM Lawyers also perceived scientists to be narrow in their social outlook and pro- 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- vincial in their approach to problems. 
FIELD, JANET Kiioo Given the opinions of lawyers as reflected by the survey, and considering the 

Cover Editor: GRAYCE FINGER scientific community's attitude toward lawyers, it is not surprising that there is 
Editorial Assistants: JOHN BAKER, ISABELLA BOULDIN, a communication gap with Congress. Whether the perceptions of the scientist or 

MARGARET BURESCH, ELEANORE BUTz, MARY DOREMAN 
SYLVIA EBERHART, JUDITH GIVELBER, CAITILIN GORDON, the lawyer are well founded is unimportant; that they exist at all is destructive of 
CORRINE HARRIS, NANCY HARTNAGEL, OLIVER HEAT- the communication process. 
WOLE, CHRISTINE KARLIK, MARGARET LLOYD, JEAN 
RoCKwooD, LEAH RYAN, Lots SCHMITT, YA Li SWIGART, Steps have been taken to remedy this: (i) a joint committee of the American 
ELEANOR WARN R Association for the Advancement of Science and the American Bar Association 
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taken with the Hoffman Modulation Con- working surface for maximum comfort. 
lOX Objective. Accessories adapt the CK for phase con- trast System; Achromat trast or polarizing microscopy. For photo- 

Photomicrograph Courtesy: Dr.M.Padnos micrography, the binocular tube may be re- 
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investigators. The Olympus CK. we de- cept most 35mm, Polaroid or sheet-film au- 
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and comfortably. That s the CK precision. It accommodate any type of culture vessel. 
starts with its Olympus Achromat4x, lOx and If you want to know more about the CK, 
C2Ox objectives. Also available is the LD- just ask us. we'll be glad to tell you. Afterall, 
40x (long working distance). All objectives it's basic to us. 
are corrected for viewing through Petri dishes write: Olympus Corporation of America, 
or culture bottles and are noted for their high 2 Nevada Dr., New Hyde Park, N.Y. 11040. 
image contrast, field flatness and superb cor- In Canada: w. Carson Co. Ltd., 31 Scarsdale 
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pp., illus. $35. 
whatever your need may be, Lab-Line has FIRST IN INSTRUMENTS SERVING SCIENCE, Positive Staining for Electron Microscopy. M. 
an Orbit Shaker for you. INDUSTRY, AND EDUCATION SINCE 1908 A. Hayat. Van Nostrand Reinhold, New York, 

1975. xxii, 362 pp., illus. $27.50. 
* Principles and Practice of X-Ray Spectromet- 

* nc Analysis. Eugene P. Bertin. Plenum, New 
* York, ed. 2, 1975. xxxii, 1080 pp., illus. $75. 
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FROM 

NEW MILES 
* 0 

Acetyl coenzyme A [acetyl-1 14C] NEc-31 3 PEROXI DASE AND Acetyl coenzyme A [acetyl-3Hj FLUORESCEIN LABELED 
Butyryl coenzymeA [butyryl-1-4C] NEc-668 ANTISERA 
DL-3-Hydroxy-3-methylglutaryl coenzyme A ____________________________________________________ 

[glutaryl-3-14c] NEc-642 Liquid Peroxidase 
Malonyl coenzyme A [malonyl-1 3..14c1 NEc-448 Conjugated lgG Fraction Produced Price 
Malonyl coenzyme A [malonyl-2-14C] NEc-61 2 of Antiserum to: in Code No. (2 ml vial) DL-2-Methylmalonyl coenzyme A Human lgG Goat 61-130-1 $40 Human IgA Goat 61-131-1 $40 [methyl-14c] NEc-654 Human 1gM Goat 61-132-1 $40 OleoylcoenzymeA [oleoyl-1-14C] NEc-651 Human IgE Goat 61-133-1 $40 Palmitoyl coenzyme A [palmitoyl-1 14c] NEc-555 Goat lgG nabbit 61-201-3 $40 
Propionyl coenzymeA [propionyl-1-4C] NEc-649 Rabbit lgG Goal 61-202-3 $40 
Stearoyl coenzymeA [stearoyl-1-14c] NEc-573 Mouse lgG Goat 61-203-1 $40 Mouse lgG Rabbit 61-204-1 $40 Write for NEN's new complete listing of Lipids and Rat lgG Goat 61-205-1 $40 related products Rat lgG Rabbit 61 -206-1 $40 

Guinea Pig lgG Goat 61-207-1 $40 Ik1 New England Nuclear Guinea Pig lgG Rabbit 61 -208-1 $40 
549 Albany Street 8oston Msssacbusetts 02118 Liquid 
Customer Service 517 452 9595 FITC Conjugated lgG Produced Price Fraction of Antiserum to: in Code No. (5 ml vial) 

NEN canada Ltd., Dorval, Quebec, NEN chemicals Gmbh, Dreieichenhain, W. Germany. Bovine lgG Rabbit 64-1 64-1 $35 Circle Na. 441 an Readers' Service Card Dog lgG Rabbit 64-165-1 $35 
Guinea Pig lgG Rabbit 64-166-1 $35 
Hamster lgG Rabbit 64-167-1 $35 
Horse lgG Rabbit 64-168-1 $35 
Human lgG Rabbit 64-169-1 $38.15 *** 0 0 @00 HumanlgG Goat 64-170-1 $38.15 

* 0 0 * e MouselgG Rabbit 64-171-1 $38.15 
* 0. @0 * * * * Porcine lgG Rabbit 64-172-1 $35 * * * * Rabbit lgG Goat 64-173-1 $38.15 * * * * * * * Rat lgG Rabbit 64-174-1 $38.15 * * * * * * * * * * * * (Supplied as a 1% protein solution in phosphate buffer.) 

Li uid 
Fl CC onju gate d Globulins Produced Price COMPUTERS INTERFACES Fraction of Antiserum to: in Code No. (5 ml vial) Bovine Globulins Rabbit 64-195-1 $33 
Chicken Globulins Rabbit 64-196-1 $33 PERIPHERALS * PROGRAMS 
Dog Globulins Rabbit 64-197-1 $33 GuineaPigGlobulins Rabbit 64-198-1 $33 
HamsterGlobulins Rabbit 64-199-1 $33 INTEGRATED HARDWARE/SOFTWARE SYSTEMS FOR: Horse Globulins Rabbit 64-200-1 $33 

*STOPPED- FLOW Human Globulins Rabbit 64-201-1 $36 
eRAPID-SCAN STOPPED-FLOW SheepGlobulins Rabbit 64-205-1 $33 
eABSORPTION SPECTROPHOTOMETRY (Supplied as a 1% protein solution in phosphate buffer.) 
'ABSOLUTE FLUORIMETRY Liquid 
.5 IGNAL AVERAGING FITC Conjugated lgG Produced Price Fraction of Antiserum to: in Code No. (2 ml) 

Human Fibrinogen Goat 61-042-1 $30 CUSTOM SERVICES INCLUDE: Human IgA Goat 61-043-1 $30 
'SOFT WARE DEVELOPMENT Human IgE Goat 61-082-1 $80B 
*INSTRuMENT INTERFACING HumanlgG Goat 61-041-1 $30 

Human 1gM Goat 61-044-1 $30 
TYPICAL SYSTEM CONFIGURATIONS: B(5 ml) 

'NOVA? 2/4 or 2/10 
*MtILTICHANNEL ANALOG/DIGITAL I/O 
'PROGRAMABLE CLOCK AND TIMER 
'FLOPPY DISK. CASSETTES OR MAG TAPE 
'x-y PLOTTER AND DISPLAY SCOPE 

* *** 
' '' *,' ' 140 FEATHERWOOD HOLLOW 

' '0 0 @00 ': ', ' ATH ENS, GEORGIA 30601 
"' ""' ' "' phone 14041 546-7364 

On Line Instrument S stems 

Research Praducis Miies Laboralories, Lid. 
?REGiSTERED TRADEMARK OF DATA GENERAL caRP. Mlies Laboralories, inc. Posi Ollice Box 37, 5ioke Poges Circle No. 576 on Readers' Service Cord Elkhari, indIana 46514 Slough, Engiand 5L 2 4 LV Phone: 219-264-8804 Phone: Farnham common 2151 
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MwroPower 
MANIPULATION 

Enjoy the comfort and efficiency of motor 
ized fine motions in three dimensions IXYZI 
responding instantaneously to speed and 
translation commands by remote joystick 
control 

mic roman I po lator 

[ HACKER INSTRUMEN'S, lNC. 
5o 646 FaBiBiO Ne Je'  07006 lOOli 226 84501 
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THE UNIVERSITY OF MINNESOTA PRESS, in its first half-century, has 

publushed the work of leading authors and editors. A few among many: 

Aleksandr Solzhenirsyn Herbert Feigl Paul B. Meehl 50 Berrolt Brecht/ Kurt Adler David W Noble Eric Bentley Clyde M. Christensen Denis Donoghue Helen Clapesartle Michael Langham Anne D. Pick Michael W Fox Luther Gerlach! Andreas Papandreou 

YEARS John Clark Donahue Virginia Hine Michael Scriven 
Harold C. Deursch Ralph Ross Philip K. Hitti OF PUBLISHING AT 
Arnold M. Rose Henry Steele Commager Clarke A. Chambers 
Allen Tate Robert Penn Warren William A. McDonald! 
Boyd C. Shafer Tyrone Gurhrie George Rapp, Jr. 
Robert K. Murray Louis Auchincloss Julius Stone 
Wesley W Spink W Grant Dahlsrrom/ Willard W Cochrane 
Ancel Keys George Schlager Welsh! Paul W KeVe 
Anthony Burgess L ona Dahlsrrom Donald N. Ferguson 
Walter W Heller Harold W Chase Theodore C. Blegen 
John R. Borchert Starke R. Hathaway Samuel Krislov 
Harold B. Allen Lewis Thomas H. Albert Hochbaum 

Series bearing the Minnesota imprint include the Minnesota Studies in the Phil- 
osophy of Science, the University of Minnesota Pamphlets on American Writerc, 

1 1-IE and others. The widely used Minnesota Multiphasic Personality Inventory was launched over 30 years ago by the Press. 

Li N IyIER,SII7( OF What books lie ahead? A Conip irative At/as of America's Great Cities will be 
published for the Association of American Geographers. Verdi's 'Aida".' The 

M II4IItS.JiP History of an Opera in Letters nd Documents, collected and translated by Hans 
Busch, is due, and there will be new titles in the 10-volume series Europe and the 

PRESS 
World in the Age of Expansion. Plus works on the history of surgery by Owen 

Minneapolis, and Sarah Wangensteen, on transportation by J. Edward Anderson, on Sweden 
Minnesota 55455 by Franklin D. Scott. And more. 
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