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Beckman introduces the 

auto.matic half o.f your 

peptIde synthesis team. 

.... . . ... .... 

The M.odel 990 Solid Phase Pep.tide Synthesizer follows.Mo.reover we .rovide.a training.course. Pa.to Alto, 
your exact instructions - and is quick about it (a coupling service no matter where you are, and the finest t-Boc amino 

... every 4 hours is.possib.le, dep.ending on what you. synth.a- adds you can buy. 
sizing). It guards.your sample at all times shows you pre The new Beckman Synthesizer is dascrib.ad in.Brochu.re 
cisely where you are in the synthesis program and accepts SB 387 write for your copy to Spinco Division, Beckman 
change.in strategy with consummate ease Instruments Inc., 111.7 Gal ito.rnia A'ie., Palo Alto, Ga. 943.Q 
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Rapid screening' 

in3. nutes.. 
That's fast! I 
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With our new resins  . , rid some simple, but highly 
' developed methodologies , . , you can achieve a 

rapid screening analysis of selected amino acids in 
60, 45, and as fast as 30 minutes. And you don't 
n' ad an expensive new instrument. All you need are 

' 0 1' 5  pi&al Chromatographic R sins (which we'll 
sell you) an our me hodoloies (which we'll giveyou). 
You'll be able to reduce nalysis time, get excellent 
r ults, and probably r duce yoir r sin and bulfer 
casts. i:i lfyou analyze amino acid , give our resins 

' and buffers atry. For literature and information, 
"  write to J. V. Benson, Hamilton Company, Post Office 

aoxsol Whittle Califo rnia9060$ ' ' 31 
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. WINAPYREX?BRAND 

CLASS AVOWMETRIC FLASK 250m1,tO.12m1, 

WITH A PEHHYHEAD I STOPPER. 
Announcing Sweepstakes No. 2 in skywatching-a 7-inch Questar PYREX? brand VolumetriC Flask Sweepstakes 

from Corning! telescope. OFFICiAL RULES-NO PURCHASE REQUIRED 
And what a prize! The criterion of Enter today. The entry form is on  To enter, Cemplete this sttlsial entry blank, sr, cm a plain 3' 

excellence in measurement-a Class the next page. 5, pieCe St paper, hand print year name and nddrenn. 2. Yns may enter an etten an yea wich but each entry Sent be 
A PYREX brand No. 5640 volumetric Then keep watching for still an- mailed separately In PYREX brand Velemetric Flank Sweepntaken, 
flask. Certified ' accuracy. Built to other great Corning sweepstakes '' Ben 694, Blair, Nebraska 68009. Estrien mast be peetmarked Aegent 31, 1972 ned receined by September 15, 1972. 
last. With an easy to handle T glass coming later this year. 3 The winner will be determined by a reedem drawing tram ameng 
stopper. Meanwhile, insist on PYREX lab- all entries receined by S. L. Blair Cerperatien, an independent edg- 

Win this sweepstakes and you'll ware everywhere in your lab, and ing erganizatien whese decisiens are final. Winner will be netitied 
also win the criterion of excellence you can't lose, by mail. Na sabntitalien ten prizes in permitted. Entrants mast be residents et the U.S.A. Prize delinery limited he centinental U.S.A. 
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ANDA 7- INCH QUESTAR 'SCOPE 
TO KEEP AN EYE ON THE MENISCUS. 

Circle No. 4 on Readers' Service Card 

4. This sweepstakes is void where prahibited, taxed nr rent rioted by [. - -??- 

Federal, state or InCal lawn and regalatians. Emplayens at Cnrning, 
its advertising and sweepstakes agenCies, dealers, and their PYREX brand Volumetric Flask Sweepstakes, P.O. Box 694, Blair, Nebraska 68009 
families are not eligible. Federal, state and ether fanes, if any, are I want to win that PYREX brand Volumetric Flask! And the 7-inch Questar 'Scope! 
the responsibility of the prize winner. 
5. This prize is goarnoteed ts be awarded. Name of the prize winner 
will be tarnished to anyone sending a stamped self-addressed 
enoninpe to Corniog Labsrafory Sweepstakes, Cnrning Glass Works, Name Titte Organization 
Csrning, New York 14830. 1 

Address City State Zip C O R N IN G representative who sells you Corning products, please do: _____________________________________________________________ 
Not required, but if you wish to lint the name of the 

Makers of PYREX? labware I If you win, he wins $1,000. 
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*,* , mu,, mu.,. * * *. ,,*,, , , ,,,,, , ,*, exclusive to languages like FOR- 

* , , , , , , , , , , , * , , mu * TRANorBASIC:EnterandFormat 
statements, function subroutines, 
and callable subroutines with 
parameter passing. 

Our New Model 20 faster than any other system on the Talk out a problem with your 

Programmable Calculator. market. Model 20. Key in your problem 

Latest In the Series 9800. Incredibly Natural Language. exactly as you would write it on 

It speaks and understands English. You'll quickly grasp the operating paper. Press EXECUTE and there's 
It speaks and understands Algebra. concepts of the Model 20, because your answer. It's deceptively simple. 

It really understands your problems. it uses a natural but powerful Ian- With the Model 20 you always 
It was designed for instant program- guage that lets you work with alge. know where you stand. Its alpha. 

ming right at your desk. The Model braic symbols, formulas, and English numeric display and printer give 
20 will take you from concept to language instructions. And, if you you operating instructions, show 

final solution of your problems already knowhowto program, you'll your formula as you key it in, and 
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completely label your input and the Model 20 is the fastest and writer, and Card Reader, to name a 
output data. easiest programmable calculator few. An added plus - it interfaces 
Easy To Get Along With. available, with test instruments. The basic 
One of the nicest things about the A Word About Power. unit, including our built-in alpha- 
Model 20 is that it doesn't bite. If What really counts is not that our numeric display and printer is 
you make a mistake, your display calculator will solve up to 36 simul- $5,475, with immediate delivery. 
not only tells you there's an error - taneous equations, but what you can For more information or a "hands- 
but precisely what and where the do with that power. With the Model on" demonstration, write: Hewlett- 
error is. Then it's a simple matter 20 you'll spend less time getting Packard, P.O. Box 301, Loveland, 
to insert, delete, or replace anything answers and more time building Colorado 80537. In Europe: 1217 
from one symbol to an entire line ideas. Another thing. Our keyboard Meyrin-Geneva, Switzerland. 
with just a few quick strokes on the is modular. So if you don't like our '- C09212 

editing keys. It adds up to this: You setup, you can build your own. HEWLETT JiG PACKARD 

don't have to be an expert to operate The Model 20 can be plugged 
the Model 20. Because of its error into our hardworking Series 9800 
detecting and correcting techniques, Peripherals: X-Y Plotter, Type- CA LOU LATO R PRODUCTS 

Circle No. 11 on Readers' Service Card for information Circle No. 12 on Readers' Service Card for Demonstration 



New U V-visible 

Spectronic ? 700. 

The 0 ment 

more -mstru 
0 

instrument without 

the high-price price. 



Work with our new spectrophotometer that "expands" the 8" meter to an 
just once. You'll enjoy performance effective 16" for Absorbance readings. 
features that just aren't provided by other 
instruments in its price class. Concentration readout, with variable scale 

suppression/expansion, lets you read 
Get excellent resolution with a 2 nm small concentration differences full scale. 

bandpass. Think about it. Wide wavelength 

Work all the way from 200 to 950 nm on a range, high resolution, built-in dual light 
wide 8" scale. source and phototubes, electronic scale 

Work with unique sampling versatility- expansion/suppression, linear Absorbance readings over 16" of meter, 
your choice of quickly interchangeable semiautomatic sampling with the 
sample compartments for single cell, Micro Flow-thru cell. 
multiple cell, or Micro Flow-thru cell. Use 
any standard glassware-test tubes, And a low price. 
cuvettes, cylindrical cells up to 100 mm 
path length. The Spectronic 700. It all adds up. 

Measure Transmittance from 0 to 100%. 

Measure Absorbance-with linear BAUSCH & LOIVIB 

presentation from 0-lA and from 1-2A ANALYTICAL SYSTEMS DIVISION 

It all adds up. 

Let us demonstrate 
in your lab with your people and your 

I I * samples. 
I I 
I I * Bausch & Lomb 
* Analytical Systems Division 
* 820 Linden Ave., Rochester, N. Y. 14625 
I I El Contact me to arrange a 
* demonstration of the Spectronic 700. 
I I 

* El Please send more data first. 
I I 
I I 
I I I I 
I I 
* Name 
* I 
I I 
* I 
I Title I 
I I 
* I 
I ______________________________ I 

Firm/Institution 
I I 
I ____________________________ 
I I * Address 
I I 
I _____________________________ I 
I I 
I City 
I I 
I _____________________________ I 
I I * State Zip 
I I 
* I 
I I 
* Telephone I I 
I I 
I I 

L? 
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Conversations With Outstanding Scientists 

Speaking of Science 

S 
The American Association for the Advancement of Science is pieased to announce a new educational resource for libraries and 

teachers of science. This provocative audiotape series should aiso be of interest to the generai pubiic and to scientists who want to 
remain up-to-date on advances being made in other fieids of science. 

The first offering in this continuing series features 12 informal conversations with more than 20 of America's ieadlng scientists. 
These weil-known men and women of science discuss The Mars Probe, Evoiution and the Descent of Man, Advances in the Physical 
Sciences, Advances in Astronomy, Peace, and seven other timeiy and important subjects. 

The 12 recordings are on six cassettes (one complete 30-minute conversation on each side) for playback on standard machines. They 
are packaged in a compact binder that will fit easily into a bookshelf. 

The conversations are narrated by Mr. Edward Edeison, science writer for the New York Daily News, and Mr. Mitchell Krauss of 
WNET-TV in New York. 

You are invited to purchase this new AAAS educational service at the low price of $39.95-AAAS member's price $34.95. 

1. DISCOVERING MARS 5. HEALTH CARE AND DELIVERY 9. TECHNOLOGY TODAY 
Dr. Carl Sagan Dr. Walter J. Lear, Dr. Paul Friedman, Dr. Jack E. Goldman, Dr. J. Herbert Hollomon 

(with Edward Edelsen) Dr. H. Jack Geiger (with Edward Edelsan) 

2. EVOLUTION AND THE DESCENT OF MAN (with Edward Edelsen) 
Dr. Theodosius Dobzhansky, Dr. Ernst Mayr, 6. ADVANCES IN THE PHYSICAL AND LIFE SCIENCES 10. THE FINITE EARTH 

Simons Dr. Mark Kac, Dr. Charles Price Dr. Atheistan Spilhaus, Dr. Arthur Kantrowitz, Dr. Elwin Dr. Daniel J. Fennell, Mr. Herman Kahn 
(with Edward Edelsen) Dr. Charles P. Leblond 

3. ADVANCES IN THE BEHAVIORAL SCIENCES (with Mitchell Kraass and Edward Edemas) (with Edward Edelson) 
Dr. Eric Lenneberg, Dr. Ward H. Goodenough, 7. ADVANCES IN THE OCEAN SCIENCES 11. ADVANCES IN ASTRONOMY 

Dr. Lionel Tiger Mr. E. W. Seabrook Hull, Dr. John 1. McHugh Dr. Herbert Gursky 
(with Edward Edelsen) (with Edward Edelson) (with Mitchell Kraass and Edward Edeison) 

4. WHAT IS NEEDED FOR PEACE? 8. PUBLIC UNDERSTANDING OF SCIENCE 
Dr. Chadwick F. Alger, Dr. Richard A. Falk, Dr. Margaret Mead, Mr. Peter Hackes, 12. NOISE AND MUSIC 

Dr. George W. Rathjens Dr. Paul B. Sears Mr. F. Richard Moore, Mr. Paul B. Ostergaard 
(with Mitchell Krauss and Edward Edelsen) (with Edward Edelsen) (with Edward Edalsen) 

Money order or check payable to AAAS-No cash. Allow 3 to 4 weeks for delivery. 

Name 

Street 

City State Zip 

I Send to 
A AS AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE F 1515 Massachusetts Avenue, N.W. washington, D. C. 20005 
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Buy Nalgene graduates and cylinders bility of contamination they can be Polypropylene Graduated 
once and they II be your permanent autoclaved without affecting Cylinders 9 sizes. 10 to 4000 ml. 
replacements They will not chip accuracy Available in transparent (Cat No 3662) 
shatter or break polymethylpentene ('TPX) and trans Double Scale Graduates of 'TPX' in 

Nalgene cylinders meet the same lucent polypropylene 6 sizes 1 to 32 oz. (Cat. No. 3673) 
professional standards of accuracy as Take a look at what we have to Order from your Lab Supply 
glass Permanent molded graduations offer and say goodbye to glassi Dealer Ask for our Catalog or write 
are easy to read one piece Graduated Cylinders of TPX in 8 Dept 4018 Nalgene Labware 
construction eliminates any possi sizes 10 to 2000 ml (Cat No 3663) Division Rochester, N.Y. 14602. 

 SYBRONCORPORA11ON Circle No 20 on Readers' Service Cord 

Nal gene? Labware the permanent replacements 



From diatoms to the gross p.r fine . re Nikkor and Nik 
structure of a maple leaf, the Nikon lenses, a choice of camera backs 
System of micro/macro photog- from 35mm micro/macro to 4x5" 
raphy records the microscopic and attachments to fill every micro! 
image with the photographic excel- macro and cine photography re- 
lence of the world famous Nikon F quirement. 
camera system. With Nikon Systems, you can take 

Attach our completely automatic a picture, any picture, from lx to 
Auto Microflex AFM unit to any mi- 2000x. Write for our 10 page color 
croscope. Its solid state analog catalog on Photo/Cine Micro- 
computer control guarantees per- graphic Equipment. Nikon Inc., 
fect photomicrographs every time. Instrument Div. Subs. Ehrenreich 
Use the Multiphot, our large photo- Photo-Optical Industries, Inc., 
graphic stand. It's the ultimate for Garden&ty,N.YA 1530..L2.. micro and macroscopic photog- (InCanada: Anglophoto, NikOn System of Photomlcrogrophy 
raphy. Limited, Ontario) LLJ.b ..and Photomacrography 

The Nikon system: rng 
fr.am..... ...... .ft Hun ir rock 

45' '44' 



ently do not find the dental profession Merit Scholarship Corporation has 
attractive. The vice president of the tested 800,000 high school juniors each 
Association of American Women Den- year, boys and girls in equal number 

H ia n g ry tistry for professional prestige, good boys in mathematics, social studies, and 
tists urges women to come into den- (9). The girls do better in English, the 

income, and limited working hours (5). natural science. Among the finalists, 
C o ld Poland and Russia 80 percent of boys outnumber girls, 2 to 1. 

'dentists are women, a result, according The Los Angeles Times Scholarship 

to a Polish woman dentist (5), of the Fund has, since 1964, awarded scholar- 
movement of women into dental schools ships in four areas: English, social sci-' 
'during the wars and the willingness of ence and history, mathematics, and sci- 
returning men to leave the profession ence. Candidates may choose the area, 
to them. and half the girls chose English. Of 32 

Too many bright girls and boys do scholarships, girls have been awarded 
not move on to higher education. Of 5, all in English (10). 
the education of 'both sexes, particular- Early verbal competence reinforces 
ly of women, statistics show a dramatic interest in predominantly verbal activ- 
change during the decade 1959-1969 ities. Movement into other fields in in- 
(6). The total number of B.A."s dou- creasing numbers may alleviate the 
bled; the number of M.A.'s and Ph.D.'s woman's problem in academia. 
nearly tripled. The male-female ratios GicE RUBIN-RABSON 

shifted from 2 to 1 for B.A.'s and M.A.'s 2264 West Live Oak Drive, 
and 8 to 1 for Ph.D.'s to 4 to 3, 5 to Los Angeles, California 90068 
3, and 7 to 1, respectively. If a gradu- 
ate program in psychology is charac- References 

teristic, the dropout rate for females was 1. 1. Amer. Med. Ass. 218, 1217 (1971). 2. H. w. Linde, New Engi. J. Med. 282, 634 
significantly higher than for males (7). (1970). 41, special issue (1966). 

period 1968-1980, the 3. D. 0. Johnson and E. B. Hutchins, /. Med. 

the number of degrees 4. Lancet 1966.1, 1308 (1966). 
granted is estimated at 50 percent for ; Angeles Times, 27 April 1970, p. 11-tV. 

Bureau of the census, Statistical Al'- 
the B.A., 100 percent for the M.A., stract of the United States (Government ?rint- 
and 115 percent for the Ph.D., with nag Office, washington, D.C., 1961); ibid. 
a concomitant rise of 20 percent in the 7. 'W. 5. Knox, Amer. Psychol. 25, 1026 (1970). 

8. E. Ginsberg, quoted in the Wall Street Jour- 
labor force. The proportion of educated nal, 14 January 1972, p. 5. 
persons seeking employment will be  National Merit Scholarship Qualifying Test, 1969. Snierpretive Manual for Counselors 
higher than in any previous decade (8). and Administrators (Science Research Asso- 

Economic forces will inevitably affect  ciates, Chicago, 1969). 0. Rubin-Rabson, Amer. Psychol. 26, 205 
sex ratios in work areas. (1971). 

* Part of the woman's problem in aca- 
demia is due to the heavy concentra- 
tion of women in three fields, the large 
number of men in the same fields, and Obsolete Technology 
broader male interests. In both 1959 
and 1969, half the women and one- Bryce Nelson, in his report "Mobile 
third 'of the men who held doctorates TB x-ray units: An obsolete technology 
were in the fields of education, psychol- lingers" (News and Comment, 10 Dec., 
ogy, and the social sciences. In educa- p. 1114), emphasizes the present mea- 

* tion, men outnumbered women 4 to 1; ger returns from the use of chest x-rays 
: : . . in psychology 3 to 1, and in the social to detect cases of tuberculosis. 

sciences, 7 to 1. One-third of the men The term "obsolete" is usually re- 
who had doctorates were in engineer- served for procedures that have been 
ing, mathematics, and the physical sci- used effectively in the past but no 
ences; in these areas, the number of longer fulfill their original purposes or 
women was negligible. In the biological are no longer needed. However, with 
sciences, the number of Ph.D.'s equal force, the negative aspects of the 

A * amounted to 11 to 14 percent of both term "obsolete" can 'easily 'be applied 
* men and women. The small numbers to certain new health-screening proce- 

in other areas also were divided accord- dures that are widely heralded at the 
ing to sex: men, but almost no women, present time and in some instances are 

*0 in agriculture, business, religion, and even required by law. 
philosophy; women, and many men, The Philadelphia Neoplasm Research 
in English, journalism, arts, and foreign Project (1) is a good instance in point. 
languages. Among 6136 men, age 45 or over, who 

These interests are foreshadowed in were studied over a 10-year period, 121 
Circie No. 87 on Readers' Service Card high school. Since 1955, the National developed lung cancer; only 8 percent 
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H ia n g ry tistry for professional prestige, good boys in mathematics, social studies, and 
tists urges women to come into den- (9). The girls do better in English, the 

income, and limited working hours (5). natural science. Among the finalists, 
C o ld Poland and Russia 80 percent of boys outnumber girls, 2 to 1. 
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to a Polish woman dentist (5), of the Fund has, since 1964, awarded scholar- 
movement of women into dental schools ships in four areas: English, social sci-' 
'during the wars and the willingness of ence and history, mathematics, and sci- 
returning men to leave the profession ence. Candidates may choose the area, 
to them. and half the girls chose English. Of 32 

Too many bright girls and boys do scholarships, girls have been awarded 
not move on to higher education. Of 5, all in English (10). 
the education of 'both sexes, particular- Early verbal competence reinforces 
ly of women, statistics show a dramatic interest in predominantly verbal activ- 
change during the decade 1959-1969 ities. Movement into other fields in in- 
(6). The total number of B.A."s dou- creasing numbers may alleviate the 
bled; the number of M.A.'s and Ph.D.'s woman's problem in academia. 
nearly tripled. The male-female ratios GicE RUBIN-RABSON 

shifted from 2 to 1 for B.A.'s and M.A.'s 2264 West Live Oak Drive, 
and 8 to 1 for Ph.D.'s to 4 to 3, 5 to Los Angeles, California 90068 
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of these proven cases were alive 5 years had a previous smear. The rate drops worthy but underproductive activity? 
after diagnosis was established. This to one case in 15,000 for those women Perhaps before laws are passed or 
represents one life saved in every 614 who have had a smear during the good causes are given legal status, a 
carefully observed individuals; 12,500 preceding 2 years. Even at the higher careful evaluation of the actual return 
x-rays were required to save t'his one frequency rate 'of 1 in 5000 women, a from prodigious amounts 'of human ef- 
life. Should we refer to such a met'hod gynecologist would have to perform a fort involved would be highly desirable. 
of study as "obsolete" or as inadequate? pelvic examination and a pelvic smear Nelson's observations on the mobile TB 

The distinction is small. every 10 minutes, 8 hours a day, 5 'days x-ray unit are timely, but the same 
In one large university medical cen- a week, for 6 months, in 'order to pre- penetrating dissection of some of our 

ter, it has been estimated that 5000 cer- vent one case of cervical cancer. 'Such a other current medical practices is over- 
vical smears must be performed in order cervical smear examination is required due. 
to detect one subject who is going to by law for hospital in-patients in the JOHN T. FLYNN 

develop cervical cancer; t'his figure ap- State of New York; would one dare to Beekman Downtown Hospital, 
plies only to women who have never use the term "'obsolete" for this very 170 William Street, 

New- York 10038 

Reference 

I. w. weiss et al., J. Amer. Med. Ass. 216, 2119 

What do you want (1971). 

Bryce Nelson's report deals with a 
source of the population's exposure to 

I n a C 02 1 N C U Ii at 0 r * radiation of much greater significance 
than the levels of exposure associated 
with nuclear power. 

About 2 years ago, while a resident 
of Montgomery County, Maryland, I 

'.j wrote a letter to the director of the 
Bureau of Radiological Health (BRH) 

the Department of Health, Educa- 
tion, and Welfare (HEW), concerning 
this same problem. I questioned whether 
the mobile chest x-ray service then in 

I I effect in Montgomery County was in 
accord with the policy on chest x-ray 

44 'K' screening programs recommended by the 
422 ' Surgeon General more than 12 years 

No. ' " ago. I suggested that this "service, was 
contrary to the health principle that un- 
necessary radiation exposure should be 
avoided. The county had reported that 
the mobile units were taking about 

* I 17,000 routine x-rays on 70-millimeter 

has it! -' film annually in Montgomery County, which has a population with a low TB 

Do You Want A radiant hot-wall heated chamber? No. 417 No. 417-10 risk. In my letter I pointed out that, if 
No waler jacket. Lab-Line has it! e " mobile x-ray service were available to 
Do You Want A built-in automatic De.Gradientator 
and De-Stratifier which completely eliminates gradi- I 4 a similar extent throughout the country, 
ents and stratification of C02-Air mixture throughout 4 the American public would be exposed 
the chamber? Lab-Line has it! 4 4 4 4 to hundreds of thousands of unneces- 
Do You Want . . Controlled humidities from am- I j '"7J sary chest photofluorographs each year. 
bient to 98% RH? Lab-Line has it! - I suggested that the BRH take the 

Do You Want.. Dual chambers and controls that - initiative to update or reinforce the 
permits each chamber to operate at separate teni- No. 418 No. 715 rgeon General's earlier position state- 
peratures, humidities and C02 tensions or identical ment on the judicious use of chest x-ray 
operating conditions? Lab-Line has it! screening programs. To my knowledge, 
Do You Want . . An automatic Kwik-lnlect mech- EU W HEW still has not taken any definitive 
anism which injects the exact amount of C02 into *fl fl action on this problem. I hope that 
the chamber when door is closed for speedy re -Nelson's report will stimulate HEW to 
covery of C02 Atmosphere? Lab-Line has it. exercise appropriate leadership to help 

Do You Want . . An exclusive "Window-dor", for LAB-LINE INSTRUMENTS, Inc. eliminate a major source of unnecessary 
full visibility of chamber without disturbing contents Designers and Manufacturers radiation exposure. 
or C02 Atmosphere? Lab-Line has it! Lab-Line Plaza 

Lab-Line combines these exclusive features and more Melrose Park, Illinois 60160 ARTHUR H. WOLFF 
in a complete line of C02 Incubators, in all sizes to FIRST IN INSTRUMENTS 
fit your exact requirements. Please write for addi- SERVING SCIENCE, INDUSTRY, University of Illinois at the 
tional information and specifications. AND EDUCATION SINCE 1908 S-6 Medical Center, Chicago 60680 
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"The closest approach to a universal microscope 

is probably the Zeiss Universal,"says Dr. McCrone. 

We think there's no "probably" about it. body. You pay only for those features and options necessary 
But, even so, we appreciate this judgment expressed for your needs. But you have the capacity to expand any time 

by one of the world's leading authorities on microscopy in an your needs expand. 
article in "American Laboratory." ' How can you get the whole story? Simple. Write for our 

Who can use the Universal? Everybody. 26-page full color brochure that illustrates the Universal's 
Biologists, for example, find it a great biological micro- features and applications with some magnificent examples of 

scope-one with which they can even do automatic Epi-fluores- photomicrography. Carl Zeiss, Inc., 444 5th Avenue, New York, 
cence (and combined Epi- and transmitted light fluorescence) N. Y. 10018. Or phone (212) 736-6070. 
photography. It's also outstanding for the metallurgist and Nationwide Service. Circle No. 14 on Readers' Service Cord 
the microelectronic engineer-and without compromise to any- *Pr.walter Mccrone is President of McCrone Research Institute, chicago. 
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The Gilson Snap Tube makes possible 
this original approach to sample 
handling. Have you ever before seen 
400 15 ml. samples carried about 
in one hand? lt is now possible with 
the Gilson Snap Tubes. They make 

EUROPEAN Manufacturing Plant Gilson Medical Electronics even manual methods more efficient. 
(FRANCE) 69, Rue Gambetta * 95 Villiers Le Bel, France Imagine what they can do when 

automated. 
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AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE For a U.S. Energy Agency 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including Of the many social and technological challenges facing the American 
the presentation of minority or conflicting points people, none is more central to our short- and long-term welfare than 
of view, rather than by publishing only material that of energy. we must have sufficient energy to meet our legitimate 
on which a consensus has been reached. Accord- 
ingly, all 'articles published in Science-inciuding needs, and it must be clean energy. It is essential that our view of, and 
editorials, news and comment, and book reviews 
-are signed and reflect the individuat views of tue attack on, the energy problem be commensurate with its magnitude 
authors and not official points of view adopted by and character. Besides the social aspects of the problem-which include 
the AAAS or the institutions with which the authors the necessity to change the energy-wasteful habits of our people-there 
are affiliated. 

EditorIal Board remain diverse technical problems related to resource assessment and 
1972 to the development of efficient and environmentally sound energy tech- 

ALFRED BROWN FRANK PRess 
JAMES F. CROW FRANK W. PUTNAM nologies and energy-storage and transmission systems. 
THOMAS KUHN WALTER 0. ROBERTS A number of energy sources are available, and each one must be ELLTOTr w. MONTROLL explored and developed. Each presents its own advantages and problems. 

1973 Oil and natural gas are relatively clean, but the supply is dwindling 
H. S. GUTOWSKY GARDNER LINOZEY 
ARTHUR D. HAsLeat RAYMOND H. THOMPSON and will be required as chemical raw materials. Coal is more abundant, 
RunoLF KOMPPNER EDWARD 0. WILsoN but it is difficult to mine and burn without degrading the environment. 
DANIEL E. KOSHLAND, JR. We must improve our fossil fuel technology-for example, coal gasi- 

Editorial Staff fication and liquefaction, fluidized-bed combustion, and oil-shale 
Editor processing. 

PHILIP H. ABELSON . Nuclear energy is available because the nation has committed sub- 
Publisher Business Manager stantial resources to its development. The supply of nuclear fuel will 
WILLIAM BEvAN HANS 'NUSSIIAUM 

Managing Editor: ROBERT V. ORMEs last for hundreds of years if it is efficiently used in breeder systems, 
Assistant Editors: ELLEN E. MURPHY, JOHN E. Solutions to the two major problems associated with nuclear power- 

RINGLE to the Editor: NANCY TEIMOURIAN isdration of waste products from the environment and adequate safe- 
News and Comment: JOHN WALSH, DEBORAH SHAP- guards against a major accident-are being pursued vigorously. 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE Other clean and abundant sources of await : solar 
HOLDEN, BARBARA 5. CULLITON, SCHERRAINE MACK energy development 

Research News: ALLEN L. HAMMOND, WILLIAM radiation, the earth's heat, and the fusion of light nuclei. Only in the 
D. METZ, THOMAS H. MAUGH last of these, nuclear fusion, is the United States engaged in a serious, 

Book Reviews: SYLVIA EBERHART, KATHERINE LIV- although not yet adequate, development effort. The heat of the earth's 
INOSTON, KATHRYN MOUTON crust is sufficient to satisfy much of our energy requirements for hundreds 

Cover Editor: GRAYCE FINGER of years if it can be extracted efficiently. For some of the near-surface 
Editorial Assistants: MARGARET ALLEN, ISABELLA geothermal sources, the present state of technology may suffice; for BOULDIN, BLAIR BURNS, ELEANORE BUTZ, RONNA 

CLINE, ANNE1-rE DIAMANTE, MARY DoRI4MAN, JUDITH deeper-lying sources of hot rock, new technologies will be required. 
GIvELBER, MARLENE GLASER, CORRINE HARRIS, OLIVER 
HEATWOLE, CHRISTINE KARLIK, MARSHALL KATHAN, Much research and development will be required to determine whether 
MARGARET LLOYD, JANE MINOR, DANIEL RABOVSKY, it is feasible to collect and convert the enormous, but dilute, flux of 
PATRIClA ROWE, LEAH RYAN, LOIS SCuMrr'r, YA LI 
SWIGART, ALICE THEILE solar radiation. However, if society chooses to invest sufficiently in 

Guide to Scientific Instruments: RICHARD SOMMER solar and geothermal energy, it is possible that these technologies might 
Membership Recruitment: LEONARD WRAY; Subscrip- be in widespread use by the end of the century. 

iions: BErrst SEEMUNO; Addressing: THOMAS BAZAN Some problems of development are common to all of these diverse 
Advertising Staff energy sources: namely, resource assessment; plant siting; the technologies 

Director Production Manager of cooling, energy storage, and conversion; power transmission; and waste 
EARL J. SCHERAGO BONNIE SEMEL disposal. To develop and utilize these technologies in the most economic 

Adiertising Sales Manager: RICHARD L. CHARLES and expeditious manner, the coordination of U.S. energy programs must 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, be the responsibility of a single government agency. 
ii W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. The Atomic Energy Commission has developed, over several decades, 
07076: C. Richard Callis, 12 Unami Lane (201-889- 
4873); MEDEIELD, MAss. 02052: Richard M. Ezequelle, a superb research base, with excellent laboratories and a tradition of 
4 Roiling Lane (617-444-1439); CHIcAGo, iLL. 60611: 
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diameters from 0.265mm at lOOOx (oil) to 6.63mm at 40x. 

Scanning time is reduced, and with it, eyestrain and lost mo- 
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Olympus is known. 

And, as usual with Olympus, you can add this new capa- 
0 bility to your present Olympus EH, FH, EHA or FHA. It takes 

but a few minutes to install the Super Widefield Eyepieces, 
THE CARBOHYDRATES binocular or trinocular SW observation tube, SW Condenser 
CHEMISTRY/BIOCHEMISTRY and SW Plan Achromat objectives (4x, lOx, 20x, 40x and lOOx 
SECOND EDITION oi I-immersion). 
edited by WARD PIGMAN, Dept. of Biochemistry, After all, modular versatility is one of the features that 
N.Y. Medical College, and DEREK HORTON, opened people's eyes to Olympus in the first place. Send for 
Dept. of Chemistry, Ohio State Univ., Columbus literature. Write: Olympus Corporation of America, Two Nevada 
VOLUME lA/CONTENTS: W. PIGMAN and D. Drive, New Hyde Park, New York 11040. 
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PRECISION 

* Now greater 

SCIENTIFIC than ever! 

New Freas? Low Temperature 
Incubators and DOD Cabinets 

* Greater capacity- 

55% more than before, 
F 17 cu. ft. of usable 

space. 
* Greater uniformity- 

solid state controls 
give maximum reliabil- 
ity. 

* Increased temperature 
L range, --1O to 500C, I gives greater applica- 

tion flexibility. 
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Eigenvalues. Theory and Ramifications. 
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236 pp., illus. $14.50. Mathematics in Sci- 
ence and Engineering, vol. 89. 

Microbes in Action. A Laboratory Man- 
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and Paul J. VanDemark. Freeman, San SENSITIVITY ' 

Francisco, ed. 2, 1972. xiv, 362 pp., illus. 
+ separate Instructor's Manual. Paper, 
$5.50. A Series cf Books in Biology. 

Microbial Pathogenicity in Man and Enjoy the comfort and efficiency of motor- 
Animals. Society for General Microbiol- ized fine motions in three dimensions (XYZ) 
ogy Symposium 22, London, Apr. 1972. responding instantaneously to speed and 
H. Smith and J. H. Pearce, Eds. Published translation commands by remote "joystick" ' ' 
for the Society by Cambridge University control. 
Press, New York, 1972. x, 452 pp., illus. For operations requiring maximum sensitiv- 
$ 18.50. 

Microscopic Identification of Crystals. ity at medium and high magnifications. 
Richard E. Stoiber and Stearns A. Morse. All movements operate on ball-races for 
Ronald Press, New York, 1972. viii, 278 absolutely flawless performance. No back- 
pp., illus. $10.50. 

The Mind of the Scientist. Michael lash, no vibration. 
Hosktn. Tapltnger, New York, 1972. 128 X and Y fine movements are micrometers 
pp., illus. $5.95. reading to 0.01 mm. 

Modern Aether Science. Harold Aspden. 
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Le Monde Vivant des Atolls. Poyn6sie 0.1 mm. 
Franaise, Tuamotu-Gambier. Socidt des Standard reduction 1:500, 1:900 and 1:1600 
Oc6anistes, Paris, 1972. x, 148 pp. ? available. 
plates. Paper, 45 F. Publications de la 
Soci6t6 des Ocdanistes, No. 28. See this and other models in HI 1 catalog 

Mossbauer Spectroscopy. N. N. Green- supplied on request. 
wood and T. C. Gibb. Chapman and Hall, 
London, 1972 (U.S. distributor, Barnes and 
Noble, New York). xii, 660 pp., illus. HACKER INSTRUMENTS, INC. H/I micromanipulator M-IOM 
$38.50. BOX e4e.w.cALDwELL.N.J 0700e 12011 22e 8450 with control unit CM-2 

National Geographic Society Research 
Reports. Abstracts and Reviews of Re- Circle No. 88 on Readers' Service Card 
search and Exploration Authorized under 
Grants from the National Geographic 
Society during the Years 1955-1960. Paul 0 - * 0 e * * 
H. Oehser, Ed. National Geographic So- 
ciety, Washington, D.C., 1972. x, 206 pp. ___________________________________________________________________________ 

+ plates. $5. 
The Nature of the Solid Earth. A sym- 

posium, Cambridge, Mass., Apr. 1970. 
Eugene C. Robertson, James F. Hays, and 
Leon Knopoff, Eds. McGraw-Hill, New 
York, 1972. xvi, 678 pp., illus. $13.50. 
McGraw-Hill International Series in the 
Earth and Planetary Sciences. 

Neuro Nuclear Medicine. E. J. Potchen 
and V. R. McCready, Eds. University 
Park Press, Baltimore, 1972. xii, 430 pp., 
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The 1970 National Power Survey. Part 12 8-8-45% gradient gel eonte*ns aiternati g replIcate 
1. Federal Power Commission, Washing- serum protein samples ( 0 9 each) trorn iwo human patien 
ton, D.C., 1971 (available from the Super- 
intendent of Documents, Washington, * 12 easily-compared samples side- * Ideal for isoelectric focusing and 
D.C.). Variously paged, illus. Paper, $4.25. by-side in the same gel slab, 24 two-dimensional work. 

Nineteenth-Century Aether Theories, samples per run. * Separations can be easily watched 
Kenneth F. Schaffner. Pergamon, New * Precision glass cells maintain even taking place in clear Ortec tank 
York, 1972. x, 278, pp., illus. $10. Coin- cross-sectional field strength, bond unencumbered by cooling coils. 
monwealth and International Library, Se- firmly to gel to give far better re- Write for Bulletin LS-1 00, which tells 
lected Readings in Physics. suIts than plastic cells or round the whole story about really high-reso- 

The Nonmathematical Foundations of tubes. lution electrophoresis. Ortec Incorpo- 
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Nuclear, Particle and Many Body Phys- * Pulsed constant power controls heat- Luton, Bedfordshire, England; or Ortec 
ics. Philip M. Morse, Bernard T. Feld, ing-no need for external cooling, GmbH, 8 Munchen 13, Frankfurter Ring 
Herman Feshbach, and Richard Wilson, even when separating labile en- 81, West Germany. 
Eds. Academic Press, New York, 1972. zymes. 
Two vols. Vol. 1, xxii, 694 pp., illus. $23. * No pH discontinuities required in 
Vol. 2, xxii, 932 pp., illus. $27. Reprinted unique Ortec electrochemical sys- A n EGCQ 
from Annals of Physics. tem. 
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Nushagak. An Historic Trading Center Francisco, 1972. viii, 444 pp., illus. Cloth, 
in Southwestern Alaska. James W. Van- $12; Paper, $5.95. Readings from Scienti- 
stone. Field Museum of Natural History, fic A inerican. 

Is * Optimizing the Sail Environ- T441:44. I Chicago, 1972. vi, 94 pp., illus. Paper, Physiology of Blood and Lymph Yes- $4.25. Fieldiana Anthropology, vol. 62. sels. Physiologie der Blutund Lymphge- Publication 1145. fiisse. Physiologie des Vaisseaux Sanguins 

ment Toward Greater Crop Yields. Pro- posium, Fribourg, Switzerland, Oct. 1970. 

th is . Physical et ysssp  Parts and .. A sym- ceedings of a panel, Rehovot, Israel, Aug. M. Comel and L. Laszt, Eds. Karger, 1971. Daniel Hillel, Ed. Academic Press, Basel, 1971 (U.S. distributor, Phiebig, 
New York, 1972. xxii, 240 pp., illus. $8. White Plains, N.Y.). Variously paged, il- 

Ordinary Differential Equations. 1971 lus. $21.75. Symposia Angiologica San- 
NRL-MRC Conference. Washington, D.C., toriana. 
Leonard Weiss, Ed. Academic Press, New Phytotoxins in Plant Diseases. Pro- 

Y O U ? York, 1972. xiv, 608 pp. $18. ceedings of the NATO Advanced Study 

Ore Petrology. R. L. Stanton. McGraw- Institute, Pugnochiuso, Italy, June 1970. 
Hill, New York, 1972. xviii, 714 pp., illus. R. K. S. Wood, A. Ballio, and A. Graniti, 

________________________ $19.50. McGraw-Hill International Series Eds. Academic Press, New York, 1972. 
in the Earth and Planetary Sciences. xx, 530 pp., illus. $26.50. 

You're busy, creative, ambitious, and thus The Origin of the Family, Private Prop- Planet Earth. Its Physical Systems 

far successful in your own particular corner erty and the State. In the Light of the through Geologic Time. Arthur N. Strab- 

should be Researchers of Lewis H. Morgan. Fred- ler. Harper and Row, New York, 1972. 
of the health care industry. You erick Engels. Introduction and notes by x, 438 pp., illus. $11. Harper's Geoscience 

satisfied-but you're not. Maybe you already Eleanor Burke Leacock. International Pub- Series. 
know why not. Maybe you wonder, on your lishers, New York, 1972. 288 pp. $7.50. The Plant World. Harry J. Fuller, Zane 

way home at night, just what you've really PMR Spectroscopy in Medicinal and B. Carothers, Willard W. Payne, and 

contributed to improving the health care de- Biological Chemistry. A. F. Casey. Aca- Margaret K. Balbach. Holt, Rinehart and 

livery system. Maybe you find yourself wish- demic Press, New York, 1972. xvi, 426 Winston, New York, ed. 5, 1972. xviii, 

ing you could make more of a social contri- pp., illus. $23. 554 pp., illus. $12. 

bution within the framework of personal Passion to Know. The World's Scien- Plasma. The Fourth State of Matter. 

advancement. tists. Mitchell Wilson. Doubleday, Garden D. A. Frank-Kamenetskii. Translated from 
City, N.Y., 1972. xvi, 410 pp. $10. the Russian edition (Moscow, 1968) by 

Perfusion Techniques. A symposium, Joseph Norwood, Jr. Plenum, New York, 

New York, Oct. 1971. E. Diczfalusy and 1972. viii, 160 pp., illus. $12.50. 

If so, A. Diczfalusy, Eds. Karolinska Institutet, Platelet Kinetics. Radioisotopic, Cytolog- 
Stockholm, 1971. 378 pp., illus. Karolin- ical, Mathematical and Clinical Aspects. 

ska Symposia on Research Methods in J. M. Paulus, Ed., with the collaboration 
 g et lished as Supplementum No. 158 of Ada Holland, Amsterdam; Elsevier, New 

Reproductive Endocrinology. Also pub- of R. H. Aster and H. Breny. North- 

York, 1972. xx, 360 pp., illus. $25.30. 

Phase-Locke and Frequency-Feedback Clinical Studies, vol. 2. 
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Ci 

Systems. Principles and Techniques. Jacob La Pousse Sensori-Motrice. Psycho- 
Klapper and John T. Frankle. Academic pathologieStructuraleetElectro-Encephalo- 

The most important thing about Miller and Press, New York, 1972. xx, 396 pp., illus. graphie. Zena Helman. Dessart, Bruxelles, 

Fink Publishing Corporation is a personal $19.50. Electrical Science. 1971. 242 pp. + plates. Paper, 449 BF. 

and corporate commitment to making a so- Photographic Gelatin. A symposium, Dossiers de Psychologie et de Sciences 

cial contribution within the hard-nosed Cambridge, England, Aug-Sept. 1970. Humaines. 

framework of a profit-making company. R. J. Cox, Ed. Published for the Scientific Practical Metallurgy for Photo-Chemical 

And, since deeds speak considerably louder and Technical Group of the Royal Photo- Machining and Etching. James E. Hana- 

than words, we'd like to show you what graphic Society by Academic Press, New fee. Scientech, Champaign, Ill., 1972. xii, 
York, 1972. xiv, 312 pp., illus. $15.50. 160 pp., illus. $8.95. 

we ye accomplished thus far-through a Phyrcal Methods of Chemistry. Part 3, The Primate Malarias. G. Robert Coat- 

magazine that consistently helps the family Optical, Spectroscopic, and Radioactivity ney, William E. Collins, McWilson War- 

physician improve the efficiency and effec- Methods. Arnold Weissberger and Bryant ren, and Peter G. Contacos. National In- 

tiveness of his health care delivery; through W. Rossiter, Eds. Wiley-Interscience, New stitutes of Health, Bethesda, Md., 1971 

the development of improved medical rec- York, 1972. Part 3C, Polarimetry. xii, 514 (available from the Superintendent of 

ords and data base acquisition systems al- pp., illus. $24.95. Par't 3D, X-Ray, Nu- Dc'cuments, Washington, D.C.). xii, 366 

ready in use by thousands of physicians; clear, Molecular Beam, and Radioactivity pp., illus. $7. 

through a nursing publication used for in- Methods. xiv, 706 pp., illus. $32. Tech- Press Dynamics and Control. Vol. 1, 

education in hospitals throughout niques of Chemistry, vol. 1. Analysis of Dynamic Systems. J. M. Doug- service Physical Science. A Study of Matter and las. Prentice-Hall, Englewood Cliffs, N.J., 

the country, and through a number of other Energy. Verne H. Booth and Mortimer L. 1972. xiv, 368 pp., illus. $18.95. Prentice- 

potentially rewarding projects just begin- Bloom. Macmillan, New York, ed. 3, Hall Series in the Physical and Chemical 

fling to see the light of day. 1972. xiv, 704 pp., illus. $11.95. Engineering Sciences. 

Perhaps your creativity, your ambition, and Physical Science in the Middle Ages. The Prevention of Perinatal Morbidity 
Edward Grant. Wiley, New York, 1971. and Mortality. A seminar, Tours, Apr. 

your desire to make a contribution to some- xiv, 128 pp. Cloth, $7.50; paper, $3.95. 1969. World Health Organization, Geneva, 

thing more than your own personal success History of Science. 1972 (U.S. distributor, American Public 

make Miller and Fink the kind of company Physics of Atomic Collisions. J. B. Health Association, Washington, D.C.). 

where you can put it all together. Why not Hasted. Elsevier, New York, ed. 2, 1972. 100 pp. Paper, $2. Public Health Papers, 

find out mor&?-without commitment on x, 774 pp., illus. $72. No. 42. 

your part or ours. Simply write- Physics of the Upper Atmosphere. Pro- The Private Nuclear Strategists. Roy E. 

ceedings of a course, Erice, Italy, June Licklider. Ohio State University Press, 

1970. Franco Verniani, Ed. Editrice Coin- Columbus, 1972. xiv, 214 pp. $11. 
Miller and Fink positori, Bologna, 1971. xxiv, 460 pp., Les Prix Nobel en 1970. Norstedt, 

Publishing Corporation illus. $20. Editrice Compositori Interna- Stockholm, 1971 (U.S. distributor, Else- 

P.O. Box 1245, tional Physics Series. vier, New York). 288 pp., illus. $19.50. 

Darien, Conn. 06820 Physiological Psychology. Introductions Proceedings of the Microbiological Re- 

Attention: Dr. August Fink by Richard F. Thompson. Freeman, San search Group of the Hungarian Academy 
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